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Delta-Simons is a trusted, multidisciplinary environmsntal consuliancy, focused on delivering the best possible
project outcomes for customers. Specialising in Environment, Health & Safety and Sustainabiiity, Dslta-Simons
provide support and advice within the property developmeni, asssl management, corporate and industrial
markets. Operating from across the UK we employ over 180 environmental professionals, bringing experience
from across the private consultancy and public sector markets.

As part of Lucion Services, our combined team of 500 in the UK has a range of specialist skill sets in over 50
environmental consultancy specialisms including asbestos, hazardous materials, ecology, air and water
services, gec-environmeantal and sustainability amongst others.

Delta-Simons is proud o be a founder member of the Inogen Environmental Alliance, enabling
us o efficiently deliver customer projects worldwide by calling upon over 5000 resources in our
global network of consultants, each committad 1o providing superior EH&S and sustainability
consulting experiiss to our customers. Through Inogen we can offer our Clients more
consultants, with more expertise in more countries than iraditional multinational consultancy.

Delta-Simons is a ‘Beyond Net-Zero’ company. We have set a Scisnce-Based Target to raduce our Scope 1
and Scope 2 carbon smissions in ling with the Paris Agrsement and are commitied to reducing Scope 3
gmissions from our supply chain. Every vear we offset our residual emissions by 150% through verified carbon
removal projecis linked {o the UN Sustainable Development Goals. Our consultancy services to you are climate
posiiive.

i you would like support in understanding vour carbon footprint and playing vour part in tackling the global
climate crisis, please get in touch with your Deita-Simons contact above who will be happy 1o help.
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Site and Report
Context

Delta-Simons was instructed by Land Allocation Limited (the 'Client’) to undertake an Air
Quality Assessment in support of a planning application for a proposed residential
development (the 'Proposed Development'), at land east of Yapton Lane in Walberton,
West Sussex (the 'Site’).

The Site is located in an area where air quality is mainly influenced by road traffic
emissions along the B2132 Yapton Lane and the local road network. As such, elevated
pollutant concentrations may be experienced at this location. Subsequently, the
development may lead to the exposure of future occupants to poor air quality, as well as
adverse impacts at nearby sensitive receptors, as a result of fugitive dust emissions during
construction and road vehicle exhaust emissions during operation.

As such, an Air Quality Assessment is required to determine baseline conditions at the
Site, to consider its suitability for the proposed residential end use and to assess potential
impacts associated with the Proposed Development, in accordance with the requirements
of the National Planning Policy Framework (NPPF). The Air Quality Assessment will
therefore consider ambient pollutant concentrations namely nitrogen dioxide (NOz) and
particulate matter (PM1o and PMzs) across and in the vicinity of the Site.

This report presents the findings of the assessment, which addresses the potential air
quality impacts during both the construction and operational phases of the Proposed
Development. For both phases, the type, source and significance of potential impacts
were identified, and the measures that should be employed to minimise these proposed.

Summary

The assessment of construction phase impacts associated with emissions of fugitive dust
and fine particulate matter with an aerodynamic diameter of less than 10 and 2.5 microns,
(PMio and PMas, respectively), has been undertaken in line with the relevant Institute of
Air Quality Management (IAQM) guidance. This identified that there is a medium risk of
dust soiling impacts, a low risk of increases in particulate matter concentrations and a
low risk of ecological impacts due to unmitigated construction activities. However,
through good site practice and the implementation of suitable mitigation measures, the
effect of dust and particulate matter releases would be significantly reduced. The residual
effects of the construction phase on air quality are considered to be not significant.

The Proposed Development is expected to result in an overall negligible impact
associated with the operational phase traffic on nearby receptors and the residual effects
are considered to be not significant.

An assessment of the potential for future users of the Proposed Development to be
exposed to poor air quality has also been undertaken. Pollutants considered in this
assessment were NO2z, PMio and PMzs.

The results indicate that concentrations at relevant proposed receptors are likely to meet
the annual mean objective for NOz, PMi¢ and PMzs concentrations. The residual effect of
air quality on future occupiers of the Proposed Development is judged to be
not significant.

Conclusions and
Recommendations

It is therefore concluded that the Proposed Development will not result in any significant
loss of local residential amenity. Based on the results of the assessment and the
implementation of the proposed mitigation measures, it is considered that the Proposed
Development complies with national and local planning policies and there are no air
quality constraints considered to restrict planning consent.

body of the report.

This is intended as a summary only. Further detail and limitations of the assessment are provided within the main
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Delta-Simons Environmental Consultants Limited ('Delta-Simons’), was instructed by Land Allocatio
Limited {the 'Client’) 1o undertake an Air Quality Assessment in support of a planning application for a
proposed residential development {the 'Froposed Development), atland east of Yapton Lane in Walbarion,
West Sussex (the 'Site’).

Referance should be made to Figure 1 for a map of the Site and surrounding arsa.
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The Site is located in an area where air quality is mainly influenced by road traffic emissions along the
B2132 Yapton Lane and the local road network, and as such, elevated pollutant concentrations may be
experienced at this location. Subsequently, the development may lead 1o the exposure of future cccupants
o poor air quality, as well as adverse impacts at nearby sensitive receptors, as a result of fugitive dust
erissions during construction and road vehicle exhaust emissions during operation. As such, an Air
Quality Assessment was required to determine baseline conditions at the Site, to consider its suitability
for the proposed residential end-use and 1o assess polential impacts associated with the Proposed
Development in accordance with the requirements of the National Planning Policy Framework (NPFF) 1.
The Alr Qualily Assessment will therefore consider ambient pollutant concentrations namely nitrogen
dioxide (NO2) and particulate matier (PMio and PMes) across and in the vicinity of the Sits.

The main potential sources of air poliution were identified as emissions from road transport using the
B2132 Yaplon Lane and the local road network. There are no combustion sources identified within the
immediate vicinity of the Site that will influence the local air guality.

The report presents the findings of an assessment of the potential air quality impacts of the Proposed
Development during both the construction and operational phases. For both phases, the type, source and
significance of potential impacts are identified, and the measures that should be employed to minimise
these describad.

Ths standard imitations associated with this assessment are presented in Appendix A.

A glossary of terms used in this report is provided in Appendix B.

P pdinistry of Housing, Communities & Local Government (2021) National Planning Policy Framework,
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21.2 The Government's policy on alr quality within the UK s sst out in the Alr Quality Strategy for England,
cotland, Wales and Northern rsland (AQSY. The AQS provides a framework for raducing alr poliution
in the UK with the aim of meeting the requirements of European Union legislation.

2.1.3 Under the European Union {Withdrawal) Act 2018 {as amended), domestic isgislation derived from EU
law, which was in forcs immedialsly prior o the end of the fransition period on 319 December 2020,
continues to form part of UK domestic law thereafler. This new body of law resulling from the Withdrawal
Actis referred to as ‘retained EU Law'.

214 The AQS also sets standards and objectives for nine key air pollutants to protect health, vegetation and
ecosysiems. These are benzens (Celds), 1,3 hutadiene {(C4He}, carbon monoxide {C0), lead {Ph), nilroger
dioxide (NOz), particulate matter (PMo and PMes), sulphur dioxide {80z}, ozone {Os), and polycyclic
aromatic hydrocarbons (PAHs). The standards and objeciives for the poliufants considered in this
assessment are given in Appendix €.

2.1.5 The air quality standards are levels recommended by the Expert Panel on Air Quality Standards (EPAQS)
and the World Health Organisation {WHO) with regards to current scientific knowledge about the effects
of each pollutant on health and the environment.

2.1.6 The air guality objectives (AQQOs) are medium-term policy-based targets set by the Government, which
take intc account economic efficiency, practicability, technical feasibility and timescale. Some objeciives
are equal to the EPAGS recommended standards or WHO guideline limits, whereas others invoive a
margin of tolerance, L.e. a limited number of permitled exceedances of the standard over a given periad.

2.1.7 Forthe pollutants considered in this assessment, there are both long-term (annual mean) and short-term
standards. In the case of NO», the short-term standard is for a 1-hour averaging period, whereas for PMig
it is for a 24-hour averaging period. These periods reflect the varying impacts on health of differing
axposures to pollutants, for example temporary exposure on the pavement adjacent 1o a busy road,
compared with the exposure of rasidential properties adjacent (o a road.

2.1.8 The AQS contains a framework for considering the effacts of a finer group of particias known as 'Pizs’ as
there is increasing evidence thal this size of parlicles can be more clossly associated with obssrved
adverse health effects than Pl Local authorifies are required to work towards reducing
amissions/concentrations of particulale matisr within thelr adminigirative area. However, thare is no
statutory objective given in the AQS for PMes af this time.

2.1.9 Many of the objectives in the AQS have been mads statutory in England with the Alr Guality (England)
Regulations 20003 and the Alr Quality {England) (Amendment) Regulations 20024 for the purpose of Local
Alr Quality Managemsnt (LAGM).

2.1.10 These Regulations reguire that likely excesdances of the AGS objectives are assessed in relation to:

[...] the quality of air at locations which are situated outside of buildings or other natural or man-
made structures, above or below ground, and where members of the public are regularly present

[..]

ment for Envirenment, Food and Rural Affairs (Defra) and the Devolved Administrations (20073,
ir Quai ty Strategy for England, Scotland, Wales and Northern ireland (Volumes 1 and 2).
ir Quality {England) Regulations 2000 - Statutory instrument 2000 No.928.
ir Quality {England) {Amandment) Regulations 2002 - Statutory Instrument 2002 No.3043.
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2111 The Alr Quality Standards (Amandment) Regulations 2018% amends the Alr Quaiity Standards
Regulations 2010 that transpose the European Union Ambiant Air Quality Dirsctive 2008/50/EC) into law
in England. This Directive sets legally binding limit values for concentrations in outdoor air of major air
pollutants that impact public health such as Phie, PMes and NGe. The iimit values for NCq and PMig are
the same concentration levels as the relevant AQS objeclives and the limit value for PMas is a
concentration of Z b;{g/m?'
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2.1.12 Section 79 of the Environmental Protection Act 1880 gives the following definitions of statutory nuisance
relevant to dust and particies:

'Any dust, steam, smell or other effluvia arising from industrial, trade or business premises or
smoke, fumes or gases emitted from premises so as to be prejudicial to health or a nuisance'; and

'Any accumulation or deposit which is prejudicial to health or a nuisance'.

2.1.13 Following this, Ssction 80 says that where a statutory nuisance is shown o exist, the local authority must
sagrve an abatement notice. Failure 1o comply with an abatement notice is an offence and if necessary,
the local authority may abais the nuisancs and recover expenses.

2.1.14  There are no statutory Himit values for dust deposition above which nuisance' is desmed (0 exist. Nuisance
is a subjective concept and its perception is highly dependent upon the existing conditions and the change
which has occurre

2.1.15 Under Part IV of the Environment Act 1895, local authorities must review and document local air quality
within their area by way of staged appraisals and respond accordingly, with the aim of meeting the air
quality objectives defined in the Regulations. Wherg the objectives are not likely 1o be achieved, an
authority is required to designate an Air Quality Management Area (AQMA). For each AQMA the local
authority is reguired to draw up an Air Qualily Action Plan (AQAP) fo secure improvements in air quality
and show how i intends o work owards achieving air gualily standards in the future,

2.1.16 In 2018, the UK government released its Clean Alr Strategy 20196, part of its 25 Year Environment Plan’.
The Strategy sets out the comprehensive action that is considered to be required from across all parts of
government and society.

2.1.17 The primary focus of air quality management has primarily related 1o NOs, and its principal scurce in the
LIK, road raffic. The 2018 Strategy aims to broadsn the focus to other areas, including actions on clean
growth, and emissions from domestic wood burning stoves, indusiry and agriculture.

A summary of thg national and local planning policy relaevant to the Proposed Development and air quality

National Planning Policy Framework {as revised 2021)
222 The Covemmen‘i“s overall planning policies for England are described in the NPPE. The core underpinning
principle of the Framework is the presumption in favour of sustainable development, defined as:

[...] meeting the needs of the present without compromising the ability of future generations to
meet their own needs.’

The Alr Quality Standards {Amendment) Reguiations 20156 - Siatutory Instrument 2016 No. 1184,

Department for Environment, Food and Rural Affairs (Defra) (2019) Clean Air Strategy 2019.

Department for Environment Food and Rural Affairs (Defra) (2018) A Green Future: Our 25 Year Plan to Improve the
Environment.

~N o W
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223 One of the three overarching objectives of the NFPF, is that the planning system should ‘protect and
enhance our natural, built and historic environment; including making effective use of land, improving
biodiversity, using natwral resources prudently, minimising wasts and poliution, and mitigating and
adapting o climate change, including moving 10 a low carbon economy.’

224 Inrelation to air quality, the following paragraphs in the document ars relevant:

& Paragraph 55, which states 'Local planning authorities should consider whether otherwise
unacceptable development could be made acceptable through the use of conditions or planning
obligations. Planning obligations should only be used where it is not possible to address
unacceptable impacts through a planning condition.’;

& Paragraph 105, which states 'Significant development should be focused on locations which are or
can be made sustainable, through limiting the need to travel and offering a genuine choice of
transport modes. This can help to reduce congestion and emissions, and improve air quality and
public health.";

\ Paragraph 174, which states 'Planning policies and decisions should contribute to and enhance the
natural and local environment by: [...] e) preventing new and existing development from
contributing to, being put at unacceptable risk from, or being adversely affected by, unacceptable
levels of soil, air, water or noise pollution or land instability. Development should, wherever
possible, help to improve local environmental conditions such as air and water quality, taking into
account relevant information such as river basin management plans.";

N Paragraph 185, which states 'Planning policies and decisions should also ensure that new
development is appropriate for its location taking into account the likely effects (including
cumulative effects) of pollution on health, living conditions and the natural environment, as well as
the potential sensitivity of the site or the wider area to impacts that could arise from the
development.’;

A Paragraph 186, which states 'Planning policies and decisions should sustain and contribute
towards compliance with relevant limit values or national objectives for pollutants, taking into
account the presence of Air Quality Management Areas and Clean Air Zones, and the cumulative
impacts from individual sites in local areas. Opportunities to improve air quality or mitigate impacts
should be identified, such as through traffic and travel management, and green infrastructure
provision and enhancement. So far as possible these opportunities should be considered at the
plan-making stage, to ensure a strategic approach and limit the need for issues to be reconsidered
when determining individual applications. Planning decisions should ensure that any new
development in Air Quality Management Areas and Clean Air Zones is consistent with the local air
quality action plan.’; and

& Paragraph 188, which states 'The focus of planning policies and decisions should be on whether
proposed development is an acceptable use of land, rather than the control of processes or
emissions (where these are subject to separate pollution control regimes). Planning decisions
should assume that these regimes will operate effectively. Equally, where a planning decision has
been made on a particular development, the planning issues should not be revisited through the
permitting regimes operated by pollution control authorities'.
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225 Asummary of relevant local policies is outiined below, however thelr compliance and soundness in relation
o national policy has not been assessed in this instance.

Arun Local Plan 2011-2031 (2018)
2.2.10 The Arun Local Plan 2011-2031% was adopted on the 18 July 2018 for the area of Arun District. This

Local Plan seis out the vision for the futire of Arun and guides the sustainable development needed 1o
achieve this vision.

¥ Arun District Councll (2018} Anun Logal Plan 2011-2031 [Oniine] Avaliable at: https://www.arun.gov.uk/adopted-local-
plan/ [Accessed on 27/07/2021].

&
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226 With regard to the Proposed Development, Policy QE DM3: "Alr pollution’ states:
'All major development proposals will be required to assess the likely impacts of the development
on air quality and mitigate any negative impacts by:
a. Ensuring the development is located within easy reach of established public transport services;
b. Maximising provision for cycling and pedestrian facilities;

c. Encouraging the use of cleaner transport fuels on site, through the inclusion of electric car
charging points; and

d. Contributing towards the improvement of the highway network where the development is
predicted to result in increased congestion on the highway network.'

227 Furthermore, Policy QE SP1: 'Quality of the Environmaent' is relevant to the assessment, and siates:

"The Council requires that all development contributes positively to the quality of the environment
and will ensure that development does not have a significantly negative impact upon residential
amenity, the natural environment or upon leisure and recreational activities enjoyed by residents
and visitors to the District.’

Walberton Neighbourhood Development Plan 2018-2031 - Post Examination Plan (2021}

228 InWalberton, the Arun Local Pian will be supported by the Walberton Neighbourhood Development Plan®,
which is expected fo be adopied in 2021. Policy HP2 '2020 Windfalls Sites NEW' relates specifically
development within Walbertorn's Buill Up Area Boundary (BUABY, 1o the west of Yapton Lane, though it
is included below for completeness:

'Policy HP2 2020 Windfall Sites NEW

Proposals for residential development on infill and redevelopment sites within the BUAB will be
supported where: [...]

b. The proposal creates safe and accessible environments that offer good access via a range of
transport modes; [...]

Applicants should demonstrate how the proposal will integrate effectively with existing
development. Any new development with a significant adverse traffic impact will be supported if
that impact can be mitigated by measures agreed with the highway authority. Traffic impact includes
effects of adverse road safety, congestion and pollution on both the main roads and rural lanes.’

229 The above policies relaling to air quality have been considered within this assessment.

P

2.3.2 The Depariment for Environment, Food and Rural Affairs (Defra) has published technical guidance for
use by local authorities in their review and assessment work'¢, This guidance, referred to in this document
as LAQM.TG18, has been used where appropriate in the assessment presented hersin.

®  Walberton Neighbourhood Development Plan 2018-2031 - Post Examination Plan (2021) [Onling] Available at:
https://www.arun.gov.uk/download.cfm?doc=docm93jijm4n16781.pdf&ver=17358 [Accassed on: 27/07/2021]

18 Defra (2021} Part IV of the Environment Act 1985 and Environment {(Northern Ireland) Order 2002 Part i, Local Air
Quaiity Management Technical Guidance LAOM.TG16.
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2.3.3 Envircnmental Protection UK (EPUK) and the Institute of Air Quality Management {AQM) have publishe
guidance'’ that offers comprehensive advice on: when an air quality assessment may bs reguired; what
should be included in an assessment; how fo delermine the significance of any air guality impacts
associated with a development; and, the possible mitigation mesasures that may be implemented fo
minimise these impacts.
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23.4 This document’”? published by the IAQM was produced to provide guidance to developers, consuitants
and envirchmental health officers on how 1o assess the impacts arising from construction activities. The
emphasis of the methedology is on classifying sites according 1o the risk of impacts {(in terms of dust
nuisance, PMio impacts on public exposure and impact upon sensitive ecological receptors) and o identily
mitigation measures appropriate 10 the level of risk identified.

N RN o Flaven SNy ied R 5o Ny iiy AN D
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National Mlanning Practice Guianes - Ay Quality {3

2.3.5 This guidance® provides a number of guiding principles on how the planning process can take o
account the impact of new development on air quality, it explains how much detall air quality assessments
need 1o include for proposed developments, and how impacts on air quality can be mitigated. It also
provides information on how air quality is faken into account by local authorities in both the wider planning
context of Local Plans and neighbourhood planning, and in individual cases where air qguality is a
consideration in a planning decision.

23.6  Arun District Council (ADRC) is a member of the Sussex Air Quality Partnership, which was formed in 1985,
The Alr Quaiity and Emissions Mitigation Guidance for Sussex (2020)' provides a consistent approach
to the assessment of air guality impacts from planned developmenis and Sussex-wide advice for
developers and their consullants on how 1o assess and miligate the impact that new developmenis may
have on local alr quality.

2.3.7 According to this guidance, the Proposed Development reguires both an Air Guality Assessment and an
Emissions Mitigation Assessment, which includes the quantification of impacts, calculation of damage
costs, and the identification of mitigation measwres 1o be implemented o negate the impact of
development on air quality.

" Environmental Protection UK and Institute of Alr Quality Management (Version 1.2 Updated January 2017). Land Usse
Flanning & Development Control: Planning for Air Quality.

2 institute of Air Quaility Management (Version 1.1 Updated Juna 20186). Guidance on the Assessmant of Dust from
Dempolition and Construction.

3 Department of Communities and Local Governmeant {DCLG) (Updated November 2018). National Planning Practice
Guidance.

14 Quesex Alr (2020) Air Quality and Emissions Mitigation Guidance for Sussex {2020) [Onling] Available at: https://
sussex-air.net/Reports/SussexAQGuidanceV.12020.pdf [Accessed on 27/07/2021].
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3.2.1

3.2.2

3.2.3

The scope of the assessment has been determined in the following way:

& Review of ADC's latest available Air Quality Annual Status Report's and air quality data for the area
surrounding the Site, including data from ADC, Defra'® and the Environment Agency (EA)}'7;

& Desk study to confirm the locations of hearby existing receptors that may be sensitive to changes
in local air quality, and a review of the masterplan for the Proposed Development to establish the
location of new sensitive receptors; and

N Review of the traffic data provided by the Project Transport Consultant (the 'PTC') and the
Department for Transport's (DfT) Road Traffic Statistics'8, where applicable.

The scope of the assessment includes consideration of the potential impacts on ocal air quality resuiting
from:

A Dust and particulate matter generated by on-site activities during the construction phase;

A Increases in pollutant concentrations as a result of exhaust emissions arising from construction

traffic and plant;

Increases in pollutant concentrations as a result of exhaust emissions arising from traffic generated
by the Proposed Development once operational; and

A

Exposure of future occupants to poor air quality should elevated pollution levels be experienced at
the Site.

Dust comprises particles typically in the size range 1-75 micrometres {um) in asrodynamic diameter and
is created through the action of crushing and abrasive forces on materials. The largsr dust parficles fall
out of the almosphers quickly after initial releass and therefore tend o be deposited in close proximity 1o
the source of emission. Dust therefore, is uniikely fo cause long-term or widespread changes (o focal arr
quality; however, its deposition on property and cars can cause 'solling’ and discolouration. This may result
in complaints of nuisance through amenity loss or perceived damage caused, which is usually temporary.

The smailler pariicles of dust, are known as particulate matter (PM}, with less than 10um in aerodynamic
diameter (PMio} representing only a small proportion of total dust released; this includes a finer fraction,
known as PMezs (with an aerodynamic diameter less than 2.5um). A% these particles are al the smaiier

end of the size rangs of dust particles they remain suspended in the atmosp"‘ for a longer period of
fime than the larger dust particlss, they can thergfore be fransported by wind over a wider area. PMiwp and
PMes are small enough 1o be drawn into the lungs during breathing, which in sensilive members of the
public could have a pOt""\t!d: impact on health. However, it is worth neting that, according to the 1AQM
guidance, the majority of fugitive particulate emissions arising from construction sites are expecied o
relate to the coarssr fractions (Le. PMasio) with just 10-15% expecisd o comprise PMzs. The IAOM
guidance therefore focusses on P for the purpoeses of assessment.

An assessment of the likely significant impacts on iocal air quality due 1o the generation and dispersion of
dust and PMic during the consiruction phase has been underiaken using: the relevant assessment
methodology published by the 1AQM; the available information for this phase of the Proposed
Development provided by the Client and Project Team and professional judgsment.

Arun District Councit (2020) 2020 Air Qualit

Annual Status Report (ASR) [Online] Avaliable at: https://www.arun.

gov.uk/download.cfm?doc=docm93jijm4n15545.pdf&ver=15975 [Accessed on 27/07/2021].

Department for Environment, Food and Rural Affairs (Defra) Local Air Quality Management (LAGIM} Support Pagss.
{Cnline] Availabie at: http:/lagm.defra.gov.uk/ {Accass
Department for Environment, Food and Rural Affairs (Defra) (2020) Pollution Inventory [Online] Available at: https://
data.gov.uk/dataset/cfd94301-a2f2-48a2-9915-e477cabd8b7e/pollution-inventory {Accessed on
Department for Transport (DT} {2020} Road Traffic Statistics [Online] Avallable at; https://roadtraffic.dft.gov.uk/#6/

ed on 27/07/2021].

27/G7/2021].

55.254/-6.064/basemap-regions-countpoints [Accessed on 27/07/2021].
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3.24

3.2.5

3.2.6

3.2.7

3.2.8

3.2.9

3.2.10

3.2.11

The IAQM mathodolegy assesses the risk of potential dust and PMip impacts from the following Tour
sources: demaolition, earthwerks, general consiruction activities and track-oul. It takes into account the
naiure and scale of the activities undertaken for each source and the sensitivity of the area 1o an increase
in dust and PMio lovels 1o assign a level of risk. Risks are described in terms of there being a low, medium
or high risk of dust impacts. Once the level of risk has been ascertained, then site specific mitigation
proportionate to the level of risk is identified, and the significance of residual effects determined.
A summary of the IAOM assessment methadoiogy is provided in Appendix B

consir xmon vehicles and piant may r.ave an srnpdc” on local air quais‘i‘y adjawri io the rouies u:aed by
these vehicles to access the application Sile and in the vicinity of the application Site ilself. As information
on the number of vehicles and plant associated with the construction phase was not available at the time
of writing, a qualitative assessment of their impact on local air guality has been underiaken using
professional judgement and by considering the following:

& The number and type of construction traffic and plant likely to be generated by this phase of the
development;

& The number and proximity of sensitive receptors to the application Site and along the likely routes
to be used by construction vehicles; and

N The likely duration of the construction phase and the nature of the construction activities
undertaken.

Ofthe poliutants included in the AQS, concantrations of NGz and particulale matter (PMhe and PMas) have
been considered in this assessment as road traffic is a major source of these poliutanis and their
concentrations tend 1o be close i, or in exceedance of, the objeciives in urban locations.

in order to predict NO:z and PM concentrations across the Sile, the advanced dispersion mods
ADMS-Reads (version 5.0.0.1} has besn used. This model uses detailed information regarding traffic
flows on the local road networ k; surface roughness and local meteoroiogical conditions to predict poliutant
concentrations. Details of the model input parameters are presented in Appendix E.

Meteorslogical Dala

Meteorological data, such as wind speed and direction, are used by the model to determine poiiutant
transportation and levels of dilution by the wind. Meteorological data used in the mode! were oblainsc
from the observing station at Thormey Island in 2018, This station is considered to p!ovsd !epres\,.wtauve
data for the assessment. A wind rose Gen"'aied from the meteorological data used for the dispersion
modeling of operational phase impacts is provided in Appendix F.

Traftic Data

Trafiic Flows

A summary of fraffic data and pollutant smission factors used in the assessment can be found in
Appendix E. Il includes details of the Annual Average Dally Traffic (ARADT) flows, vehicle speeds (kmvh)
and the percentage of Heavy Buty Vehicles (HDVs) {or the local road network in all assessment years
considered. Traffic speeds ware reduced at junclions in ling with guidance providad in LAQM.TG16 and
using professional judgement.

For the assessment, three scenarios were modelled, as follows:
A 2019 - Model Verification;

& 2021 - Assumed Opening Year Without Development; and
& 2021 - Assumed Opening Year With Development.

Reference should be made to Figure 1 for a graphical repressniation of the modeiled road link locations.
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3.2.12

3.2.13

3.2.14

3.2.15

3.2.16

3.2.17

3.2.18

3.2.19

Vehicle Emission Faciors

Emission factors for each link were calculated using the relevant traffic flows and the Emissions Factor
Toolkit (EFT) {(version 10.1). This has besn producsd by Defra and ingorporates COPERT 5.3 vehicle
emission factors and fleet information.

There is current uncertainty over NCz concentrations within the UK, with the implementation of new vehicle
emission standards not resulting in the previously expecied reduction in roadside levels. Therefore, 2018
emission factors were utilised in preference to the Site development year in order to provide robust
concentration predictions. As predictions for 2018 were verified, it is considered results are an indicatio
of worst-case concentrations during the operation of the proposal.

Selection of Background Concentrations

Background poiiutant data for the operational phase assessment have been taken from the national maps
provided on the Defra website'®, where background concenirations of those poliutants included within the
ADS have been mapped atl a grid resolution of 1xtkm for the whole of the UK. Estimated background
concentrations are available for all vears between 2018 and 2030. The maps assume that background
concentrations will improve (i.e. reduce) over time, in line with the predicted reduction in vehicle emissions,
and ernissions from other sources. Due o the uncertainty discussed above, and in ling with the findings
of many local authorilies that measured concentrations have not reduced as anticipated, 2019 background
concentrations for NOy, NO», PM:¢ and PMes have been ulilised in this assessment for 2021, This provide
a robust assessment and is likely 1o overestimate poliutant concentrations during the operation of the
proposal.

Model Yerification and Result Processing

The ADMS-Roads dispersion model has besn widsly vaiidated for this type of assessment and is
considered o be it for purpose. Mode! validation underiaken by the software developsr will not have
included validation in the vicinity of the Proposed Development.

To determine the performance of the model at a local level, a comparison of modelled results with the
resuits of monitoring carried out within the study area was undertaken. This process of verification aims
to minimise modelling uncertainty and systemaiic error by correcting modelisd results by an adjusiment
factor to gain greater confidence in the final resulis and was carried out following the methodology
specified in Chapler 7, Section 4, of LAQM.TG16.

Dietaiis of the verification factor calculations are presented in Appendix E. A {actor of 1.43 was oblained
during the verification process, which | ndscated that the model was under-predicting. This faclor was
applied 1o the model road-NOy (oxides of nitrogen) outputs prior to conversion to annual mean NQO:
congentrations utilising the NOx to NQ2 Caloulator (version 8.1, 269 June 2020) provided by Defra®®. The
NO: diffusion tube monitoring results recorded by ADC were subsequeﬁ ly used to derive an indicative
baseline annual mean NOg: concentration for each site in the vicinily of the Proposed Development.
Reference should be mads to Figure 1, which shows the diffusion tube monitoring locations within the
assessiment extents.

As local roadside monitoring data within the assessment exients are not avaiiable for PMio or PMas, the
modelied road-PMie and road-PMzs components have been adjusted by the verification facior obtained
for NO« before adding to the appropriate background concentration. The number of days with PMio
concentrations greater than 50ug/m® was then estimated using the relationship with the annual mean
concentration described in LAGM. TG16.

Once procassed, the predicted concentrations were compared against the relevant AQS objective levels
for NOz, PMie and PMzs set out in Appendix C.

w

Department for Environment, Food and Rural Affairs (Defra) (2021) Background Concentrations [Online]

Available at https://uk-air.defra.gov.uk/data/lagm-background-maps?year=2018 [Accessed on 27/07/2021].
20 Department for Environment, Food and Rural Affairs (Defra) NOx to NO» Calculator. 26/06/2020.

Available at https://lagm.defra.gov.uk/documents/NOx_to_NO2_Calculator_v8.1.xlsm [Accessed on 27/07/2021}.
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3.2.20

3.2.21

3.2.22

3.2.23

3.3.2

3.3.3

3.3.4

3.3.5

The alr quality modelling generates pollutant estimates of road source contribuiad NOy, Phio and PMes
at specified receptors. To permit comparison with the relevant air guality objsctives for NOg, PMis and
PiMzs it has been necessary 1o combine the mode! outputs data with the background concantrations.

To consider compliance with the 1-hour mean air quality objective for N, Dsfra's guidance suggests that
irt locations whare the annual mean NOz conceniration exceeds SGJq/m? then the 1-*101;&* maan objeclive
may be sxcseded. Where annual mean concentrations are less than 60ug/m?3 then excesdancs of the 1-
hour msan ohjective is considerad unlikely. The risk of non-compliance with the 1-hour mean objective
whers up 1o 18 excesdances of a 1-hour mean concentration of 200ug/m° ars allowed in a calendar year

is thersiore considered likely when the annual mean congentration is greater than 80pg/m® but Lmiikeiy
when not. This approach has bsen adopted for this assessment.

To estimate total annual mean concentrations for PhMie and PMes, for comparison with the annual mean
air quality objectives {40 and 25ug/m?® respectively) the mode! output concentrations are simply added to
the background concentrations for these polivtants.

To consider compliance with the 24-hour mean air quality objective for PMg, Defra's guidance gives the
following equation that relates the annual mean concentration 1o the number of exceedances of the
24-hour mean concentration of B0ug/mS, where up o 35 exceedances are allowed:

& No. 24-hour mean exceedances = -18.5 + 0.00145 x annual mean? + (206/annual mean)
This approach has besn adopted for 24-hour maean P for this assessment.

A
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Sensitive locations are places where the public or sensitive ecological habitats may be exposed to
pollutants resulting from activities associated with the Proposed Development. These will include locations
sensitive 1o an increase in dust deposition and PMio exposure as a result of on-site construction activities,
and locations sensitive to exposure to gaseous pollutants emitted from the exhausts of construction and
operational traffic associated with the Proposed Developmant.

The IAQM assessment is undertaken where there are: ‘human rzﬁ eptors’ within 350m of the site boundary,
or within 50m of the route(s, used by consiruction vehicles on the public highway, up 1o 500m from the
site enfrance(s); and/or ‘ecolegical receptors’ within 50m of the sﬁ‘e boundary, or within 50m of the routs(s)
ised by construction vehicles on the public highway, up to 500m from the site enfrance(s). It is within
these distances that the impacts of dust soiling and increased particulale matter in the ambient air will
have the greates! impact on local air quality at sensitive receptors.

\{E

In terms of locations that are sensitive to poliuianis emitted from engine exhausts, these will include places
where members of the public are likely 10 be regularly present over the period of time prescribed in the
AQS. For instance, on a foolpath where exposure will be transient (for the duration of passage along that
path) comparison with a short-term standard (i.e. 15-minute mean or 1-hour mean) may be relevant. Ata
school or adjacent {0 a privale dweliing, where exposure may be for ionger periods, comparison with a
long-term standard {such as 24-hour mean or anhual mean) may be maore appropriaie. Box 1.1 of
LACIM.TGH6 provides examples of the locations where the air quality objectives should/shouid not apply.

To complate the assessment of operational phase impacts, a number of receptors’ representative of
locations of relevant public exposure were identified at which pollution concentrations were predicted.
Recepiors have been locatad adjacent (o the roads that are likely to experience the greatest changes in
traffic flows or composition, and therefore NO» and particulate matter concentrations, as a resuit of the
Proposed Development,

The locations of the assessment recepiors are shown on Figure 1 and listed in Table 1.
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Table 1 - Receptor Locations Used in the Assessment
Receptor Description / Address Grid Reference Height above
X (m) Y (m) Ground Level (m)
R1 Minden, Yapton Lane 497668.0 106200.4 1.5
R2 Long View, Yapton Lane 497648.6 106061.0 1.5
R3 Bramley, Yapton Lane 497638.4 105861.1 1.5
R4 Walberton Place Carehome, Yapton Lane 497640.4 105724.2 1.5
R5 Spindlewood, Yapton Lane 497696.3 105327.1 1.5
R6 Applewood, Yapton Lane 497717 1 105199.9 1.5
R7 Flint Cottage, Yapton Lane 497977.2 104714.4 1.5
R8 2 Yapton Gates, Northern Road 498089.9 104362.6 1.5
R9 Harp Tree Cottage 498001.8 103972.5 1.5
R10 Yapton Church of England Primary School 497789.8 103642.8 1.5
R11 Wivenhoe House, Main Road 497627.8 103280.1 1.5
R12 4 Main Road 497765.3 103297.2 1.5
R13 1 Olive Court, North End Road 497625.1 103315.2 1.5
R14 Bonhams House, Yapton Road 497515.4 103370.5 1.5
R15 The Old Stables, The Street 497591.0 105794.3 1.5
R16 The Old Stores House 497517.2 105803.3 1.5
R17 10 The Street 497369.4 105816.3 1.5
R18 2 Maple Road 497252.6 105938.0 1.5
R19 Old School Laundry House 497692.4 106452.6 1.5
R20 Woodcote, Copse Lane 496564.5 106837.6 1.5
R21 Firgrove House, Mill Road 497048.4 106870.0 1.5
R22 Oak Cottage 497475.8 106786.1 1.5
PR1 Proposed Residential Receptor 497698.9 106230.4 1.5
PR2 Proposed Residential Receptor 497678.7 106069.3 1.5
PR3 Proposed Residential Receptor 497670.4 105955.8 1.5
PR4 Proposed Residential Receptor 497885.3 106149.0 1.5

3.4.1 The IAQM assessment methodology recommends that significance criteria are only assigned fo the

3.4.2

3.4.3

3.4.4

identifiad risk of dust impacts occurring from a construction activily with appropriate mitigation measures
in place. For almost all construction activities, the application of effective mitigation should prevent any
significant effects ocourring 1o sensitive receptors and therefore the residual effect will normally be
riegligibie.

For the assessment of the impact of exhaust emissions from plant used on-site and construction vehicles
accessing and leaving the Site on local concentrations of NOG» and particulate matier, the significance of
residual effects has been determined using professional judgement and the principles outlined in the
ERUKAAGM guidance, which are described below.

describing the alr quality effects of addilional emissions from fraffic generaied by the Proposed
Development oncs operational.

This guidance recommends that the degree of an impact is described by expressing the magnitude of
incremental change in pollution concentration as a proportion of the relevant assessment level and
examining this change in the context of the new tofal concentration and Hs relationship with the
assessment oriterion, as summarised in Table 2.
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Table 2 - Road Vehicle Exhaust Emissions - Significance of Impact

Long Term _Average ) % Change in Concentration Relative to air quality assessment Level (AQAL)
Assssament vear o [ 2-5 6-10 >10

75% or less of AQO Negligible Negligible Slight Moderate

76 - 94% of AQO Negligible Slight Moderate Moderate

95 - 102% of AQO Slight Moderate Moderate Substantial

103 - 109% of AQO Moderate Moderate Substantial Substantial
110% or more of AQO Moderate Substantial Substantial Substantial

Notes
AQAL = air quality assessment level, which for this assessment related to the UK Air Quality Strategy objectives.
Where the %change in concentrations is <0.5%, the change is described as 'Negligible' regardless of the concentration.

When defining the concentration as a percentage of the AQAL, 'without scheme' concentration should be used where
there is a decrease in pollutant concentration and the 'with scheme;' concentration where there is an increase.

Where concentrations increase, the impact is described as adverse, and where it decreases as beneficial.

3.45 The matrix shown in Table 2 is intended o be used by rounding the change in percentage pollutant
concentration 1o whole numbers, which makes it clearer which celi the impact falls within. It should be
noted that changes of 8%, i.a. less than (1.5%, are described as negligible.

3.4.6 Following the pradiction of impacts at discrete receptor locations, the EPUKAAOM document provides
guidance on dstermining the overall air quality impact significance of the operation of a devalopment. The
following factors are identified for consideration by the assessor:

& The existing and future air quality in the absence of the development;
& The extent of current and future population exposure to the impacts; and
A The influence and validity of any assumptions adopted when undertaking the prediction of impacts.

3.4.7 The EPUK/JAQM guidance states that for most road transport related emissions, long-term average
concentrations are the most useful for evaluating the impacts. The guidance does not include criteria for
determining the significance of the effect on hourly mean NQO:z concenirations or daily mean PMuo
concentrations. The significance of effects of hourly mean NO:z and daily mean PMie congentrations
arising from the operational phase have therefore been determined qualitatively using professional
jucigement and the principles described above.

3.4.8 The EPUKJAAOM guidance says that "Where the air quality is such that an ar guality objeciive at the
building facade is not met, the effect on residents or cccupants will be judged as significant, unless
provision is made 1o reducs their exposure by some means. For people working at new developments in
this situation, the same will not be true as cccupational exposure standards ave different, although any
assassment may wish {o draw attention to the undesirability of the exposure.

3.4.9 The EPUK/AAQM guidance statas that an assessment must reach a conclusion on the fikely significance
of thg predicted impact. |t should ba noted that this is a binary judgement of either i is significant or it is
not significant.

Future Exposure

3.4.10 The Proposed Development has the potential {o expose future users of the Site fo poor air guality.
Poliutant concentrations were thersfore quantified across the Site using dispersion modelling as detaile
praviously. The resulls were subseguently comparad with the relevant AQOs to determine the potential
for any exceedance.
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411  Existing air quality conditions in the vicinity of the Site were identified in order to provide a baseline for
consi 'ie;at on. These are detailed in the following sections.

421  According to the iatest Air Quai ity Annual Status Report from ADC'S, there are no AGMAS dessqnat@d
within the district, therefore, polential efiects associated with the Propoesed Developmesnt have not been
considered within AGMASs.

4.3.1 The Siteis located in an arsa where air quality is mainly influenced by ernissions from road transport using
the B2132 Yapton Lane and the local road network. There are no industrial poliution sources identified
within the immediaig vicinily of the Site that will influencs the local air quality.

441 Monitoring of pollutant concentrations is undertaken by ADC throughout its area of jurisdiction utifising
non-automatic {(passive) methods. Recent diffusion tubs monitoring resulis recorded in the closest
proximiity 1o the development are shown in Table 3. The closest diffusion tube, 20, is iocated
approximately 2.2km to the south-west of the Site. ADC does not undertake automatic {continuous)

monitoring.
Table 3 - Diffusion Tube Monitoring Results
Monitoring Site Monitored NO2 Concentration (ug/m?3)
ID Location Type 2015 2016 2017 2018 2019
19 Yapton Roadside - - 16.9 17.0 15.0
20 Barnham Roadside - - 20.7 20.0 18.0

442 As shown in Table 3, the annual mean NQO:z concentrations did not exceed the relevant AQO at either
manitaring site during the three most recent monitoring years. Reference should be made to Figure 1 for
a map of the diffusion tube positions.

443 No monitoring of PhMi¢ or PMzs is undertaken in the vicinity of the Sile.
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451 Pradictions of background poliutant concentrations on a tkm by tkm grid basis have been produced by
Defra for the entire of the UK to assist Local Authorities in thelr Review and Assessment of air quality. The
Site is located across grid squares NGR: 497500, 105500 and 497500, 106500. Data for this location and
the assessment exients were downioaded from the Defra website'® for the purpose of the project. These
data are summarised in Table 4 below.

Table 4 - Predicted Background Pollutant Concentrations (2019)

OS Grid Reference (X, Y; m) NO:2 NOx PMio PM2s
497500, 103500 8.8 11.5 13.9 9.1
497500, 104500 8.4 10.9 13.9 9.0
497500, 105500 8.9 11.5 14.3 9.1
497500, 106500 9.6 12.5 13.4 8.9
498500, 103500 8.7 11.3 13.9 9.1
498500, 104500 8.3 10.7 14.5 9.1

452 Asshown in Table 4, predicted background NO2, PMie and PMes concenirations are below the relevant
AGOs across the assessment extents.
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51.1  There is the polential for alr quality impacts as a result of the consiruction and operation of the Proposed
Development. These are assessad in the following sections.

5.2.1 Conslruction activities that have the potential 1o generate and/or re-suspend dust and PMie include:

A Site clearance and preparation including demolition activities;

A Preparation of temporary access/egress to the Site and haulage routes;

& Earthworks;

& Materials handling, storage, stockpiling, spillage and disposal;

& Movement of vehicles and construction traffic within the Site (including excavators and dumper
trucks);

& Use of crushing and screening equipment/plant;

& Exhaust emissions from plant, especially when used at the extremes of their capacity and during
mechanical breakdown;

& Construction of buildings, roads and areas of hardstanding alongside fabrication processes;

& Internal and external finishing and refurbishment;

& Trackout, whereby earth is carried from the Site on vehicle tyres, deposited on roads and may later
become suspended in the air as a result of vehicle movements; and

A Site landscaping after completion.

522 The majorily of the releases are likely 1o occur during the 'working week’. However, for some potential
release sources {e.g. axposed soil produced from significant earthwork activities) in the absence of dust
control mitigation measures, dust generation has the polential to occur 24 hours per day over the period
during which such activities are 1o take place.

Assessment of Potential Dust Emission Magnituds

5283 The IAQM assessment methodology has been used o determine the potential dust emission magnitude
for the following four different dust and PMio sources: demolifion, earthworks, consiruction, and trackout.
The findings of the assessment are presenied below.

Demolition

5.2.4 The Site is currently vacant; therefore, the associated demolition activities are considered o be nominal.
As such, the potential dust emission magnitude for demoilition aciivities is not considerad further within
this assessment.

Earthworks

525 Ths iotal area of the Site is grealsr than 10,000m?and it is assumed that more than 10 heavy earth moving
vehiclas will be aclive at any one time, thersiore the potential dust emission magnitude is considered to
be large for earthwaork activities.

Construciion
526 The iotal volume of buildings o be constructed on the Site is assumed (o be greater than 100,000m3.

Therefore, the potential dust emission magnitude is considered 1o be large for consiruction aclivities.
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Trackout

5.2.7 Information on the number of HDVs associated with this phase of the Propoessd Developrment is not
available and thersiore professional judgement has been used. It has been assumed that given the size
of the development arsa there are likely o be greater than 50 HDV sulward movements in any one day.
Furthermors, as the unpaved road length on the Sile is assumed 1o bs over 100m, itis considered that
the potential dust emission magniiude is large for trackout.

528 Table 5 provides a summary of the potential dust emission magnitude determined for each construction
activity considered.

Table 5 - Potential Dust Emission Magnitude

Activity Dust Emission Magnitude
Demolition N/A

Earthworks Large
Construction Activities Large

Trackout Large

Assessment of Sensitivity of the Study Area

529 A wind rose generaied using the meteorological data used for the dispersion modelling of operational
phase impacts is provided in Appendix F. This shows that the prevailing wind direction is mainly from the
south-west. Therafore, recaptors located to the north-east of the Site are more likely 1o be affected by dust
and pariiculate matter emitted and rg-suspended during the construction phase.

5210 Under low wind speed conditions, it is likely that the majority of dust would bs deposited in the area
immadiatsly surrounding the source. Recaplors to the north-gast of the Site ars expected to bs affected
the most as a result of the prevailing wind direction. It has been assumed that the consiruction trafiic will
access the Bits via the local road network.

5211 An area of Ancient Woodland liss within the vicinily of the Site, adjacent fo the B2132 Yapton Lane, which
is a route expecied to bhe used by consfruction vehicles. This ecological designation is considered {o be
potentially sensitive fo dust and PM, and as such these efigcts are considered within this assessment.

5.2.12 Taking the above inio account and following the 1AQM assessment methodology, the sensilivity of the

area to changes in dust and Pl has been derived for each of the construction activities considered. The
results are shown in Table &.

Table 6 - Sensitivity of the Study Area

Potential Impact Sensitivity of the Surrounding Area

Demolition Earthworks Construction Trackout
Dust Soiling N/A Medium Medium Medium
Human Health N/A Low Low Low
Ecological N/A Low Low Low

Risk of impacts

5.2.13 The predicted dust emission magnitude has baen combined with the defined sansitivity of the area fo
determine thg risk of impacts during the construction phass, prior t¢ mitigation. Table 7 below provides a
summary of the risk of dust impacts for the Proposed Development. The risk category identified for each
construction activity has been used (o determine the level of mitigation required.
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Table 7 - Summary Dust Risk Table to Define Site Specific Mitigation
Potential Impact Risk
Demolition Earthworks Construction Trackout
Dust Soiling N/A Medium Medium Medium
Human Health N/A Low Low Low
Ecological N/A Low Low Low
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The greatest impact on air quality dug to emissions from vehicles and plant associated with the
construction phase will be in the areas immediately adjacent o the Site access road. Construction traffic
will access the Site via the local road network. Due to the size of the Sils, it is considered likely that the
construction traffic will be low in comparison to the existing traffic flows on these roads.

Final details of the exact plant and equipmant likely to be used on-site will be determined by the appointad
contractor, itis considerad likely to comprise dump trucks, fracked excavators, diesel generators, asphalt
Spreaders, rollers, compressors, and trucks. The numbear of plant and their location within the Site are
likely to be variable over the construction period.

Based on the current local air guality in the area, the proximily of sensitive receptors 1o the roads Hkely to
be used by construction vehicles, and the liksly numbers of construction vehicles and plant that will be
used, the impacts are thersfore considared 1o be negligible according 1o the assessment significance
criteria.
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Vahicle movaments associated with the operation of the proposal will generate exhaust emissions on the
local and regional road netwaorks. An assessment was therefore undertaken using dispersion modelling in
order to quantify potential changes in pollutant concentrations at sensitive locations in the vicinity of the
Site.

The assessment considered the following thres scenarios:

& 2019 - Model Verification;

A 2021 - Assumed Opening Year Without Development; and
S 2021 - Assumed Opening Year With Development.

The 2021 scenarios included anticipated baseling
relevant assessment year, in addition
proposals.

traffic data, inclusive of anticipated growth for the
1o predicted vehicle irips associated with the operation of the

For the purpose of the assessmant traffic data for 2021 were utilised as the development opening vear.
Ajr quality is predicted to improve in the future based on expected reduction in roadside levels as a result
of schnological advancemants as stated in Section 3.2.13. However, in order to provids a robust
assassment, emission factors and background concentrations for 2019 ware utilised within the dispersion
model. The use of 2021 hraffic data and 2019 emission factors and background concentrations is
considered to provide a worst-case scenario and thersfore a sufficient level of confidence can be placed
within the pra,dicted poiiytion concentrations
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Full resuits of the dispsrsion modelling arg presented in Appendix G and a summary is provided below.

It should be noted that all presented resulls have been verified in accordance with the methodology
cuilined within Sppendix E.
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53.7

5.3.8

53.9

5.3.10

5.3.11

53.12

53.13

53.14

53.15

5.3.16

53.17

53.18

Nitrogen Dioxide

Annual Msan

Annual mean NO» concentrations were not predicted 1o exceed the AQD of 40ug/m® at any recepior
locations. In 2021, the anticipated opening vear of the Proposed Development, the highest concentrations
of 24.8ug/m® and 25.7ug/md in the 'Without Development’ and 'With Development scenarios, respeactively,
are predicted at receptor R20 "Woodcote, Copse Lane',

The meapdmum predicied increase as a result of the Proposed Development is 1.1ug/n®, also ai receptor
R20 "Woodcote, Copse Lang' resulting in a negligible impact on annual mean NO» concentrations.

Based on the EPUKAAOM guidance, the impact of the increased emissions associated with the Propose
Development on annual mean NO:z concentralions is considersd o be negligible at ali receplors.

Based on the exient of predicted population exposure to the impacts on annual mean NOq concenirations
and the guidance provided by the IAQM, the overall effect of the Proposed Development is considered o
be not significant.

1-hour Mean

The annual mean NOzconcentrations predicted by the model were all below 60ug/im®, and therelors hourly
mean NO» concentrations are uniikely 1o cause a breach of the hourly mean AQS objective. The impact
of the Proposed Development on hourly mean NOp concentrations at existing sensitive recepiors is
considered to be negligible.

Particulate Matier (P}

Annual Mean

Annual mean PMy concentrations were predicted 1o be weil balow the AQQO of 40ug/m® at ail sensitive
receptor locations in each of the modelled 2021 scenarics. The highest concentrations of 16.5ug/me and
16.8ug/m® in the 'Without Devslopment' and 'With Development scenarios, respectivaly, are predictad at
recepior R20 "Woodcois, Copse Lang'.

The maximum predicted increase as a result of the Proposed Development is 0.4ug/m® at receptor R20
Woodcote, Copse Lane', resuiting in a negligible impact on annual mean PMie concentrations.

The prediciad changes in annual mean PMio concentrations are all <1% of the relevant AQS objective.
Based on the EPUKAAOM guidance, the impact of the increased emissions associated with the Proposed
Development on annual mean PMip concentrations is considered to be negligible.

Based on the extent of predicied population exposure to the impacts on annual mean PMie concenirations
and the guidance provided by the IAQM, the overall effect of the Proposed Development is considered to
be not significant.

24-hour Mean

There has been no predicted increass in the number of days exceeding the daily PMie limit in the
With Development scenario, without the risk of exceedancs of the AQS objective. As such, the impacis
of increased amissions associated with the operational phase of the Proposed Development are
negligible.

Particulale Matier (PMzs)

Annual mean PMgs concentrations were predicted to be well below the AGD of 25ug/me in each of the
madelied 2021 scenarios. The highest modelled concentrations of 10.8ug/m® and 11.0ug/me in the
Without Development’ and 'With Development’ scenarios, respectively, are predicted at receptor
R2{ "Woodcote, Copse Lang’.

The maximum predicted increase as a resull of the Propossed Development is §.2ug/m® at receptors
Rt '‘Minden, Yapion Lane', and R20 "Wocedcote, Copse Lang', resulting in a negligible impact on annual
mean PMe s concentrations.

RN
HERSCAN
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5.3.19 Ths predicted changes in annual mean PMes concentrations are all <1% of the relgvant AQS objsctive.
Based on the EPUKAAQM guidance, the impact of the increassd emissions associated with the Propossd
Devsiopment on annual maan Phes concgnirations is considered 1o be negligible.

5.3.20 Basedonthe exient of predicled population exposure o the impacts on annual mean PMes concentrations
and the guidance provided by the 1AGQM, the overall effect of the Proposed Development is considered to
be not significant.

5.3.21 The Proposed Daevelopment has the potential to expose future residents 1o elevated air poliutant levels.
Dispersion modeiling was therefore undertaken with the inputs described in Section 3.2 and Appendix E
to quantify air guality conditions at the Site. This inciuded consideration of vehicle exhaust emissions on
the local road network, as well as other background sources. Reference should be made to Appendix G
for full results of the dispearsion modelling.

5.3.22 1 should be noted that all presented results have been veriffied in accordance with the methodology
cutlined within Appendix E.

5.3.23 Predicted concanirations of all pollutants considersd, are wall below the relevant obisctives at proposed
residential receptor locations within the Site boundary. The highsst predicied annual msan concentration
for NO» at relevant proposed residential receptors is 27.4ug/me at receptor PR1. The highast predicted
annual mean PMuo concentration is 17.0ug/me at receptor PR1, and the highest predicted PMas
concentration is 11.0ug/me, at receptor PR1.

5.3.24 The annual mean NO: concsnirations prediciaed by the model were all below 80ug/m® at the Site and
therefors hourly mean NO:2 concentrations are uniiksly o causs a brsach of the hourly mean AQS
objective.

Warrsioamiaaa SV saed MNalordandis
RITHSHIONE LGOST LGamuimig

5.3.25 An Emissions Cost Calculation was undertaken o assess the local emissions from the Proposed
Development and io determine the appropriate level of mitigation (a damage cost valueg) required to help
reduce the potential effect on health and/or the local environment. This was undertaken in accordance
with the Air Quality and Emissions Mitigation Guidance for Sussex (202014 and the Defra (2020)
guidance?’, utilising the foliowing calculation:

A Road Transport Emission Increase = Y [Estimated trip rate for 5 years x Emission rate per 10km
per vehicle type x Damage Costs]

5.3.26 The inpuis to the calculation are detailed in Table 8.

Table 8 - Emissions Cost Calculation Inputs

Input Value
Trips due to Proposed Development, Light Duty Vehicles (LDVs) 591 AADT
Link length (km) 10
Average speed on nearby links (km/h) 50
Emissions year 2021
Area / road type Rural (not London)
Defra cost per tonne per pollutant (road transport rural, central estimate)?! NO«: £3,166
PMzs: £30,697
Development vehicle emissions from EFT (Tonnes/year) NOx: 0.579
PMzs: 0.031

5.3.27 For the purposes of this assessment it was assumed that all Froposed Development generated vehicles
wouid be LDVs.

2t Defra (2020) Alr Quality Appraisal: Damage Cost Guidance. [Onling] Available at: https://www.gov.uk/government/
publications/assess-the-impact-of-air-quality/air-quality-appraisal-damage-cost-guidance {Accessad on 11/05/20211

ARUN DISTRICT COUNCIL WA/80/21/0UT



Air Quality Assessment
Land East of Yapton Lane, Walberton, West Sussex
Delta-Simons Project Number 20-1611.02 FPage 19

5.3.28 Ths link length of 10km and the average spsed of 80km/h wers used in accordance with the Air Quality

and Emissions Mitigation Guidancs for Sussex (20203

5.3.29 The Emissions Cost Caloulation for the Proposed Development is detalled in Table 8.

Table 9 - Emissions Cost Calculation

Emissions Year Calculated Cost by Pollutant
NOx PM2.s
2021 £3,166 x 0.579 = £1,832.16 £30,697 x 0.031 = £939.33
2022 x 102% = £1,868.81 x 102% = £958.11
2023 x 102% = £1,906.18 x 102% = £977.28
2024 x 102% = £1,944.31 x 102% = £996.82
2025 x 102% = £1,983.19 x 102% = £1,016.76
Total Cost £14,422.96
5.3.30

5.3.31

5.3.32

5.3.33

The caleulated emissions cost value in Table § gives an indication as 1o the cost of the Proposed
Development to iocal air quality over a 5-year period.

&8
R e
SATEnNay N

Based on the extent of predicted popuiation exposure 1o the impacts on poliutant concentrations and the
guidance provided by the IAQM, the overall effact of the Proposad Development is considared to be
not significant.

Predicted concentrations of all poliutanis considered during both assessment scenarios for the operational
phase, are well below the relevant objectives without the risk of exceedance at proposed residential
receptor locations within the Site boundary.

Based on the assessmsnt resuils, the Site is considerad sultable for the Proposed Development without
the implementation of mitigation measuras during the operational phase.
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Based on the assessment resuits, mitigation will be required during the construction phase of the

Proposed Development. Recommended mitigation measures are given below.

General Communication

AN

A

A stakeholder communications plan that includes community engagement before work commences
on-site should be developed and implemented.

The name and contact details of person(s) accountable for air quality and dust issues should be
displayed on the Site boundary. This may be the environment manager/engineer or the site
manager. The head or regional office contact information should also be displayed.

Site Management

All dust and air quality complaints should be recorded and causes identified. Appropriate remedial
action should be taken in a timely manner with a record kept of actions taken including of any
additional measures put in-place to avoid reoccurrence.

The complaints log should be made available to the Local Authority on request.

Any exceptional incidents that cause dust and/or air emissions, either on or off-site should be
recorded, and then the action taken to resolve the situation recorded in the log book.

Monitoring

S

Daily on-site and off-site inspections should be undertaken, where receptors (including roads) are
nearby to monitor dust. The inspection results should be recorded and made available to the Local
Authority when asked. This should include regular dust soiling checks of surfaces such as street
furniture, cars and window sills within 100m of the Site boundary, with cleaning to be provided if
necessary.

The frequency of Site inspections should be increased when activities with a high potential to
produce dust are being carried out and during prolonged dry or windy conditions.

Preparing and Mainiaining the Site

A

A

AN

Plan the Site layout so that machinery and dust causing activities are located away from receptors,
as far as is practicable.

Where practicable, erect solid screens or barriers around dusty activities or the Site boundary that
are at least as high as any stockpiles on-site.

Where practicable, fully enclose Site or specific operations where there is a high potential for dust
production and the Site is active for an extensive period.

Avoid Site runoff of water or mud.
Keep Site fencing, barriers and scaffolding clean using wet methods.

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 appropriately.

Operating Vehicle/Machinery and Sustainable Travel

A

A

Make sure that all vehicle operators 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.
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A

A Construction Logistics Plan should be produced to manage the sustainable delivery of goods and
materials.

Operations

A\

A

A

AN

A

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.

Make sure that an adequate water supply is available on the Site for effective dust/particulate matter
suppression/mitigation, using non-potable water where possible and appropriate.

Use enclosed chutes and conveyors and covered skips.

Minimise drop heights from conveyors, loading shovels, hoppers and other loading or handling
equipment and use fine water sprays on such equipment wherever appropriate.

Make sure that 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

Q

Avoid bonfires and burning of waste materials.

Measures Specific {o Barthworks

AN

A

Stockpile surface areas should be minimised (subject to health and safety and visual constraints
regarding slope gradients and visual intrusion) to reduce area of surfaces exposed to wind pick-up.

Where practicable, windbreak netting/screening should be positioned around material stockpiles
and vehicle loading/unloading areas, as well as exposed excavation and material handling
operations, to provide a physical barrier between the Site and the surroundings.

Where practicable, stockpiles of soils and materials should be located as far as possible from
sensitive properties, taking account of the prevailing wind direction.

During dry or windy weather, material stockpiles and exposed surfaces should be dampened down
using a water spray to minimise the potential for wind pick-up.

Measures Specific {o Construction

A

A

AN

Make sure that 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 make sure that appropriate
additional control measures are in place.

For smaller supplies of fine powder materials make sure bags are sealed after use and stored
appropriately to prevent dust.

All construction plant and equipment should be maintained in good working order and not left
running when not in use.

Measures Specific to Trackout

Q

A\

Make sure that vehicles entering and leaving sites are covered to prevent escape of materials
during transport.

Record all inspections of haul routes and any subsequent action in a site logbook.

Detailed mitigation measures to control construction traffic should be discussed with the Local
Authority to establish the most suitable access and haul routes for the Site traffic.

&
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& The most effective mitigation will be achieved by making sure that construction traffic does not pass
along sensitive roads (residential roads, congested roads, via unsuitable junctions, etc.) where
possible, and that vehicles are kept clean (through the use of wheel washers, etc.) and sheeted
when on public highways. Timing of large-scale vehicle movements to avoid peak hours on the
local road network will also be beneficial.

6.1.2 The residual effects of dust and PMic generated by construction aclivities following the appiication of the
mitigation measures described above and good site practice are considered o be not significant.

6.1.3 The residual effects of emissions to alr from construction vehicles and plant on local air guality are
considered (o be not significant.

6.2.1 The overall changes in poliutant concentrations atiributable o traffic emissions associated with the
operational phase of the Proposed Development (Le. impacts on local air quality} are negligible and
therefore in accordance with the assessment criteria, mitigation is not required. Additionally, poliutant
concentrations at the Site are predicted o be below the relevant AQOs and as such additional mitigation
is not required.

6.2.2 Nonetheless, the Ar Quality and Emissions Mitigation Guidance for Bussex {2020} recommends a
niumber of mitigation measures for residential developments:

A 'Invest in EV charging infrastructure within the development over and above the current
recommended standards

& Provide vouchers for alternatives to private car use

& Set up a car club within the development or contribute to the cost of a local car club
& Set up orjoin an existing car sharing scheme for residents

N Designate parking spaces for car club/car sharing vehicles

& Designate parking spaces for low emission vehicles

A Provide electric bikes

A Improve cycle paths to link to the existing local cycle network

& Provide secure cycle storage.’
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6.2.3 The Proposed development is expected to resull in an overall negligible impact associated with the
operational phase fraffic on nearby receplors.

6.2.4 The residual effects of the Proposed Development on air qualily are not significant for NOg, PMig and
PMes according o the EPUK/IAQM assessment criteria.

6.2.5 The residual effects of air quality on future occupiers of the Proposed Development are also judged to be
not significant.
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7.1.1  Delta-Simons was appointed by Land Allocation Limited to prepare this Ar Quality Asssssmaent in support
of a planning application for a proposed residential development, at land east of Yapton Lane in
Walberton, West Sussax.

7.1.2  Agualitative assessment of the potential impacts on ioeal alr guality from construction activitiss has baan
carried out for this phase of the Proposed Developmeant using the IAQM methedology. This identified that
there is a medium risk of dust soiling impacts, a low risk of increases in particulate matier concentrations
and a low rigk of ecological impacis due o unmitigatad construction activitiss. Howevear, through good

e practice and the implementation of suitable mitigation measures, the effect of dust and PMie relocases
wouid be significantly reduced. The residual effects of dust and PMie generaled by construction aclivilies
o air quality are therefore considerad 10 be not significant. The residual effects of emissions to air from
consiruction vehicles and plant on local air quality is considered o be not significant.

7.1.3 The Proposed Bevelopment is expecied o resull in an overall negligible impact associated with the
gperational phase fraffic on nearby receptors and the residual effscts are considered o be not significant.

7.1.4  Anassessment of the potential for fulure users/residents of the Proposed Development 1o be exposed fo
poor air guality has besn underiaken. The Site lies within an area where air quality is mainly influsnced by
emissions asscciaied with traffic along the B2132 Yapton Lane and the local road network. Pollutanis
considered in this assessment wers NO: and Parliculate Matter (PMis and PhMes).

7.1.5 The results indicate that concentrations at proposed receptor locations within the Site boundary mest the
relevant air quality objectives for NOz, PMie and PhMas concentrations. The residual effect of air guality on
future acoupiers of the Proposed Development is judged {0 be not significant.

7.1.6 Based on the assessment significance criteria, the residual effects of the Proposed Development are
considered o be not significant for all pollutants assessed. and therefore, in accordance with the
assessment criteria, additional mitigation is not required.

7.1.7  Furthermore, it is considered that the Proposed Development complies with national and Ipcal policy for
air quality.

7.1.8 Based on the assessment resuils, alr quality issues are not considered a constraint fo planning consent.
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The recommendations contained in this Report reprasent Delta-Simons professional opinions, based upon the
information listed in the Report, exercising the duty of care required of an experienced Environmental
Consultant. Delta-Simons does not warrant or guaraniee that the Site is fres of hazardous or potentially
hazardous materials or conditions.

Delta-Simons obtained, reviewad and evaluated information in preparing this Report from the Client and
others. Della-Simons conclusions, opinions and recommendations have been determined using this
information. Delia-Simons doss not warrant the accuracy of the information provided o it and will not be
responsible for any opinions which Dela-Simons has expressed, or conclusions which it has reached in
reliance upon information which is subsequently proven o be inaccurate.

This Report was prepared by Delta-Simons for the scle and exclusive use of the Client and for the specific
purpose for which Delia-Simons was insiructed. Nothing contained in this Report shall be construed o give
any rights or banefits to anyone other than the Client and Delta-Simons, and all duties and responsibilitiss
undertaken arg for the sole and exclusive banefit of the Client and not for the bensfit of any othsr party. In
particular, Delta-Simons does not intend, without its writlen consent, for this Report io be disseminated 1o
anyone other than the Client or to be used or relied upon by anyone other than the Client. Use of the Report
by any other person is unauthorised and such use is al the sole rigk of the user. Anyone using or relying upon
this Report, cther than the Client, agrees by virlue of its use to indemnify and hold harmless Delta-Simons
from and against all claims, losses and damages {of whatsoever nature and howsoever or whensoever
arising). arising out of or resulting from the performance of the work by the Consultant.

ol
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Term Definition
AADT Annual Average A daily total traffic flow (24hrs), expressed as a mean daily flow across all 365 days of
Daily Traffic the year.
ADC Arun District Council
Adjustment Application of a correction factor to modelled results to account for uncertainties in the
model
Accuracy A measure of how well a set of data fits the true value.

Air quality objective

Policy target generally expressed as a maximum ambient concentration to be achieved,
either without exception or with a permitted number of exceedances within a specific
timescale (see also air quality standard).

Air quality standard

The concentrations of pollutants in the atmosphere which can broadly be taken to
achieve a certain level of environmental quality. The standards are based on the
assessment of the effects of each pollutant on human health including the effects on
sensitive sub groups (see also air quality objective).

Ambient air

Outdoor air in the troposphere, excluding workplace air.

Annual mean

The average (mean) of the concentrations measured for each pollutant for one year.

AQMA Air Quality Management Area.

AQO Air Quality Objective.

AURN Automatic Urban and Rural (air quality monitoring) Network, managed by contractors on
behalf of Defra.

Conservative Tending to over-predict the impact rather than under-predict.

Data capture

The percentage of all the possible measurements for a given period that were validly
measured.

Defra Department for Environment, Food and Rural Affairs.

DfT Department for Transport.

EFT Emissions Factor Toolkit.

Emission rate The quantity of a pollutant released from a source over a given period of time.

EPUK Environmental Protection (UK).

Exceedance A period of time where the concentrations of a pollutant is greater than the appropriate
air quality standard.

HDV/HGV Heavy Duty Vehicle/Heavy Goods Vehicle.

IAQM Institute of Air Quality Management.

LAQM Local Air Quality Management.

LDV Light Duty Vehicle.

Model adjustment

Following model verification, the process by which modelled results are amended. This
corrects for systematic error.

NO:2 Nitrogen dioxide.

NO« Nitrogen oxides.

PMio Particulate matter with an aerodynamic diameter of less than 10 micrometres.

PMz.s Particulate matter with an aerodynamic diameter of less than 2.5 micrometres.

Road link A length of road which is considered to have the same flow of traffic along it. Usually, a

link is the road from one junction to the next.

pg/m® micrograms per
cubic metre

A measure of concentration in terms of mass per unit volume. A concentration of 1ug/m3
means that one cubic metre of air contains one microgram (millionth of a gram) of
pollutant.
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Term

Definition

Uncertainty

A measure, associated with the result of a measurement, which characterizes the range
of values within which the true value is expected to lie. Uncertainty is usually expressed
as the range within which the true value is expected to lie with a 95% probability, where
standard statistical and other procedures have been used to evaluate this figure.
Uncertainty is more clearly defined than the closely related parameter 'accuracy', and
has replaced it on recent European legislation.

Validation (modelling)

Refers to the general comparison of modelled results against monitoring data carried out
by model developers.

Verification (modelling)

Comparison of modelled results versus any local monitoring data at relevant locations.
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National Air Quality Objectives and European Directive Limit Values for the Protection of Human Health

Pollutant Applies Objective Measured | Date to be | European Date to be achieved by
To As achieved Obligations | and maintained thereafter
by and
maintained
thereafter
Nitrogen UK 40ug/md annual 31.12.2005 | 40ug/md 01.01.2010
dioxide mean
(NO2)
UK 200ug/m3 1-hour 31.12.2005 | 200ug/m?3 01.01.2010
not to be mean not to be
exceeded exceeded
more than more than
18 times a 18 times a
year year
Particulate UK 40ug/md annual 31.12.2005 | 40ug/md 01.01.2010
Matter (PM1o) | (except mean
(gravimetric)* | Scotland)
UK 50ug/mé not | 24-hour 31.12.2004 | 50ug/m® not | 01.01.2005
(except to be mean to be
Scotland) exceeded exceeded
more than more than
35times a 35times a
year year
Particulate UK 25ug/m® annual 2020 Target 2010
Matter (PM2s) | (except mean value
Scotland) 25ug/m?3

A Measured using the European gravimetric transfer sampler or equivalent

pg/m?® = microgram per cubic metre
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Air Quality Assessment
Land East of Yapton Lane, Walberton, West Sussex
Delta-Simons Project Number 20-1611.02
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Step 1 - Screening the Need for a Detailed Assessment
An assessment will normally be required where there are:

A 'human receptors' within 350m of the site boundary; or within 50m of the route(s) used by
construction vehicles on the public highway, up to 500m from the site entrance(s); and/or

& 'ecological receptors’ within 50m of the site boundary; or within 50m of the route(s) used by
construction vehicles on the public highway, up to 500m from the site entrance(s).

Whera the need for a more detailed assessment is scraened oul, it can be concluded that the level of risk is
‘negligible’.

Step 2a - Define the Potential Dust Emission Magnitude

The following are examples of how the potential dust emission magnitude for different activities can be defined.
{Nots that not all the criteria need fo be met for a particular class). Other criteria may be used if justified in the

assessment.
Table D1 - Examples of Potential Dust Emission Magnitude
Magnitude Activity Criteria
Large Demolition >50,000m? building demolished, dusty material (e.g. concrete), on-site
crushing/screening, demolition >20m above ground level
Earthworks Total site area greater than 10,000m?
Potentially dusty soil type (e.g. clay, which will be prone to suspension when dry due
to small particle size)
More than 10 heavy earth moving vehicles active at any one time
Formation of bunds greater than 8m in height
More than 100,000 tonnes of material moved
Construction | Total building volume greater than 100,000m?3
On-site concrete batching
Sandblasting
Trackout More than 50 Heavy Duty Vehicle (HDV) trips per day
Potentially dusty surface material (e.g. high clay content)
Unpaved road length greater than 100m
Medium Demolition 20,000 - 50,000m?® building demolished, dusty material (e.g. concrete) 10-20m above
ground level
Earthworks Total site area 2,500m? to 10,000m?; Moderately dusty soil type (e.g. silt)
5 to 10 heavy earth moving vehicles active at any one times
Formation of bunds 4m to 8m in height
Total material moved 20,000 tonnes to 100,000 tonnes
Construction | Total building volume 25,000m? to 100,000m?
Potentially dusty construction material (e.g. concrete)
On-site concrete batching
Trackout 10 to 50 HDV trips per day
Moderately dusty surface material (e.g. high clay content)
Unpaved road length 50m to 100m
Small Demolition <20,000m? building demolished, non-dusty material (e.g metal cladding), <10m above
ground level, work during wetter months
WIITONIMah
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Magnitude

Activity

Criteria

Small

Earthworks

Total site area less than 2,500m?; Soil type with large grain size (e.g. sand)
Less than 5 heavy earth moving vehicles active at any one time

Formation of bunds less than 4m in height

Total material moved less than 20,000 tonnes

Earthworks during wetter months

Construction

Total building volume less than 25,000m?
Construction material with low potential for dust release (e.g. metal cladding or timber)

Trackout

Less than 10 HDV trips per day
Surface material with low potential for dust release
Unpaved road length less than 50m

Step 2b - Define the Sensitivity of the Area

The tabies below pressnt the IAQM assessmant methodology to determine the sensitivity of the area fo dust
soiling, humarn health and ecological impacts respectively. The AOM guidance provides guidance fo allow the

sensit

sensiiivity of the study area.

Table D2- Sensitivity of the Area to Dust Soiling Effects

ity of individua! receptors {o dust soiling and health effects 1o assist in the assessment of the overall

Receptor Sensitivity | Number of Distance from the Source (m)
Receptors <20 <50 <100 <350
High >100 High High Medium Low
10-100 High Medium Low Low
1-10 Medium Low Low Low
Medium >1 Medium Low Low Low
Low >1 Low Low Low Low
Table D3 - Sensitivity of the Area to Human Health Impacts
Receptor Annual Mean PM+1wo | Number of Distance from the Source (m)
Sensitivity &Z?;gytrations Receptors 20 =50 100 200 2350
High >32 >100 High High High Medium Low
10-100 High High Medium Low Low
1-10 High Medium Low Low Low
28-32 >100 High High Medium Low Low
10-100 High Medium Low Low Low
1-10 High Medium Low Low Low
24-28 >100 High Medium Low Low Low
10-100 High Medium Low Low Low
1-10 Medium Low Low Low Low
<24 >100 Medium Low Low Low Low
10-100 Low Low Low Low Low
1-10 Low Low Low Low Low
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Receptor Annual Mean PM+1wo | Number of Distance from the Source (m)
Sensitivity ::o?cegntrations Receptors 20 =50 100 200 2350
Hg/md)
Medium >32 >10 High Medium Low Low Low
1-10 Medium Low Low Low Low
28-32 >10 Medium Low Low Low Low
1-10 Low Low Low Low Low
24-28 >10 Low Low Low Low Low
1-10 Low Low Low Low Low
<24 >10 Low Low Low Low Low
1-10 Low Low Low Low Low
Low - >1 Low Low Low Low Low

Table D4 - Sensitivity of the Area to Ecological Impacts

Receptor Sensitivity Distance from the Source (m)

<20 <50
High High Medium
Medium Medium Low
Low Low Low

Step 2c - Define the Risk of Impacts

The dust emissions magnitude determined at Step 2A should be combined with the sensitivity of the area
determined at Step 2B to determine the risk of impacts without mitigation applied. For those cases whers the

risk category is 'negligible’ no mitigation measures beyond those required by legisiation will be required.

Table D5 - Risk of Dust Impacts

Sensitivity of Surrounding Area

Dust Emission Magnitude

Large Medium Small
Demolition
High High Risk Medium Risk Medium Risk
Medium High Risk Medium Risk Low Risk
Low Medium Risk Low Risk Negligible
Earthworks and Construction
High High Risk Medium Risk Low Risk
Medium Medium Risk Medium Risk Low Risk
Low Low Risk Low Risk Negligible
Trackout
High High Risk Medium Risk Low Risk
Medium Medium Risk Low Risk Negligible
Low Low Risk Low Risk Negligible
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Step 3 - Site Specific Mitigation

Having determined the risk categories for each of the four activities it is possible to determine the site-specific
measures 1o be adopted. These measures will be related to whether the site is considered to be a low, medium
or high risk site. The IAQM guidance details the mitigation measures required for high, madium and low risk
sites as determined in Step 2C.

Step 4 - Determine Significant Effects

Onee the risk of dust impacts has been determined in Step 2C and the appropriate dust mitigation measures
identified in Step 3, the final step is 1o determine whether there are significant effects arising from the
construction phase. For almost all construction activities, the application of effective mitigation should pravent
any significant efiects ccourring 1o sensitive recepliors and therefore the residual effect will normally be
negiigible.

]
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Traffic Flow Data

2019 is the most recent year for which monitoring data and meteorological data are available 1o enable
verification of the model results, and so this vear has been used as the baseline year for this asssssment.
2021 iz the anlicipated opening year of the Proposed Development.

Baseling traffic data for use in the assessment, including 24-hour Annual Average Daily Traffic (AADT) flows
and fleet composition as HBV proportion, were obtained from the PTC and Department for Transport (D)8,
The DIT web too! enables the user 1o view and download available traffic flows on every link of the "A’ road
and motorway network, as well as selected minor roads, in Great Britain for the years 2000 to 2019, It should
be noted that the DT web tool is referenced in Defra's LAQM.TG16 guidance as being a suitable source of
data for alr quality assessments and it is therefore considered io provide a reasonable estimate of traffic flows
in the vicinity of the Site.

The 2019 traflic data obtained from DT were converied 10 the anticipated operational year utilising a factor
obtained from TEMPro {version 7.2). This software package has been developad by the DIT {o caleulate uture
traffic growth throughout the UK.

Table E1 - 2019 Verification Traffic Data

Road | Name AADT %HDV Speed | NOx
Link (Total (km/h) Emission
vehicles) Factor
(g/km/s)

1 B2233 Barham Road onto Yapton Road, west of Barnham 7,190 1.43 30 0.031770
2 B2233 Yapton Road, east of Barnham 7,190 1.43 45 0.027035
3 B2233 Yapton Road, west of B2132 North End Road 7,190 1.43 30 0.031770
4 B2233 Main Road, west of North End Road 7,190 1.43 15 0.041354
5 B2233 Main Road, west of Canal Road 7,190 1.43 30 0.031770
6 B2233 Main Road/Canal Road-mini roundabout 7,190 1.43 15 0.041354
7 B2233 Main Road east of Canal Road 7,190 1.43 30 0.031770
8 B2233 Main Road/B2132 Bilsham Road-mini roundabout 7,190 1.43 15 0.041354
9 B2233 Burndell Road, west of Rollaston Park 7,190 1.43 30 0.031770
10 B2132 North End Road-mini roundabout approach 5,202 8.20 15 0.044850
11 B2132 North End Road, south of Maypole/Ford Lane 5,202 8.20 30 0.030721
12 B2132 North End Road-Level crossing 5,202 8.20 15 0.044850
13 B2132 Yapton Lane, north of Lake Lane 5,202 8.20 45 0.024591
14 B2132 Yapton Lane, south of The Street-mini roundabout 5,202 8.20 15 0.044850
15 B2132 Yapton Lane, north of Site access 4,750 8.10 30 0.027948
16 B2132 Yapton Lane, north of Avistord Park 4,750 8.10 45 0.022387
17 B2132 Yapton Lane-A27 Adrundel Road approach 4,750 8.10 15 0.040752
18 B2132 Yapton Lane-A27 Adrundel Road exit 2,375 8.10 15 0.020376
19 A27 Adrundel Road westbound 11,809 5.77 95 0.049536
20 A27 Adrundel Road eastbound 11,809 5.77 95 0.049536
21 The Street 3,013 2.80 30 0.014220
22 Site access - - - -

23 Future A27 Arundel Bypass - - - -

24 B2132 Yapton Lane, south of Site access 5,202 8.20 30 0.030721
25 B2132 North End Road, north of Maypole/Ford Lane 5,202 8.20 30 0.030721
26 B2233 Main Road, east of North End Road 7,190 1.43 15 0.041354
27 B2132 Yapton Lane north of The Street-mini roundabout 5,202 8.20 15 0.044850
28 B2132 Yapton Lane-A27 Adrundel Road entrance 2,375 8.10 15 0.020376
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Table E2 - 2021 Without Development Traffic Data

Road AADT (Total %HDV | Speed NOx Emission PM1o Emission PM2zs Emission
Link vehicles) (km/h) Factor (g/km/s) Factor (g/km/s) Factor (g/km/s)
1 7,282 1.43 30 0.032177 0.002962 0.001742
2 7,282 1.43 45 0.027381 0.002901 0.001680
3 7,282 1.43 30 0.032177 0.002962 0.001742
4 7,282 1.43 15 0.041884 0.003084 0.001864
5 7,282 1.43 30 0.032177 0.002962 0.001742
6 7,282 1.43 15 0.041884 0.003084 0.001864
7 7,282 1.43 30 0.032177 0.002962 0.001742
8 7,282 1.43 15 0.041884 0.003084 0.001864
9 7,282 1.43 30 0.032177 0.002962 0.001742
10 5,269 8.20 15 0.045424 0.002743 0.001684
11 5,269 8.20 30 0.031114 0.002593 0.001534
12 5,269 8.20 15 0.045424 0.002743 0.001684
13 5,269 8.20 45 0.024906 0.002526 0.001467
14 5,269 8.20 15 0.045424 0.002743 0.001684
15 4,811 8.10 30 0.028305 0.002361 0.001397
16 4,811 8.10 45 0.022673 0.002301 0.001336
17 4,811 8.10 15 0.041273 0.002498 0.001533
18 2,405 8.10 15 0.020633 0.001249 0.000766
19 11,960 5.77 95 0.050170 0.005393 0.003132
20 11,960 5.77 95 0.050170 0.005393 0.003132
21 3,052 2.80 30 0.014402 0.001294 0.000762
22 - - - - - -

23 45,624 7.00 95 0.175110 0.017562 0.010237
24 5,269 8.20 30 0.031114 0.002593 0.001534
25 5,269 8.20 30 0.031114 0.002593 0.001534
26 7,282 1.43 15 0.041884 0.003084 0.001864
27 5,269 8.20 15 0.045424 0.002743 0.001684
28 2,405 8.10 15 0.020633 0.001249 0.000766

Table E3 - 2021 With Development Traffic Data

Road AADT (Total %HDV | Speed NOx Emission PM1o Emission PM2zs Emission
Link vehicles) (km/h) Factor (g/km/s) Factor (g/km/s) Factor (g/km/s)
1 7,282 1.43 30 0.032177 0.002962 0.001742
2 7,282 1.43 45 0.027381 0.002901 0.001680
3 7,282 1.43 30 0.032177 0.002962 0.001742
4 7,282 1.43 15 0.041884 0.003084 0.001864
5 7,351 1.42 30 0.032465 0.002989 0.001758
6 7,351 1.42 15 0.042249 0.003112 0.001881
7 7,351 1.42 30 0.032465 0.002989 0.001758
8 7,351 1.42 15 0.042249 0.003112 0.001881
9 7,351 1.42 30 0.032465 0.002989 0.001758
10 5,337 8.09 15 0.045769 0.002770 0.001700
11 5,337 8.09 30 0.031392 0.002619 0.001549
12 5,378 8.03 15 0.045983 0.002787 0.001710
13 5,378 8.03 45 0.025295 0.002568 0.001491
14 5,378 8.03 15 0.045983 0.002787 0.001710
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Road AADT (Total %HDV | Speed NOx Emission PM1o Emission PM2zs Emission
Link vehicles) (km/h) Factor (g/km/s) Factor (g/km/s) Factor (g/km/s)
15 5,234 7.45 30 0.030047 0.002526 0.001493
16 5,234 7.45 45 0.024181 0.002463 0.001430
17 5,234 7.45 15 0.043460 0.002669 0.001636
18 2,617 7.44 15 0.021720 0.001334 0.000818
19 12,383 5.57 95 0.051791 0.005555 0.003227
20 12,037 5.73 95 0.050462 0.005422 0.003149
21 3,110 2.75 30 0.014645 0.001317 0.000775
22 591 0.00 15 0.003043 0.000238 0.000143
23 45,624 7.00 95 0.194851 0.021214 0.012312
24 5,437 7.95 30 0.031811 0.002659 0.001572
25 5,312 8.13 30 0.031288 0.002609 0.001543
26 7,351 1.42 15 0.042249 0.003112 0.001881
27 5,437 7.95 15 0.046300 0.002811 0.001725
28 2,617 7.44 15 0.021720 0.001334 0.000818

Roughness Length

The roughness length (zo) is a modelling parameter applied 1o allow consideration of surface height roughness
elements. A zo of 0.2m was used to describe the modelling extents and the meteorological station site. These
values of zo are considered appropriate for the morphoiogy of both areas and are suggested within
ADMS-Roads as being suitable for "agricultural areas {(min}".

Monin-Obukhov Length

The Monin-Obukhov length provides a measure of the stabiiity of the atmosphere. A minimum Monin-Obukhov
length of 10m was used 1o describe both the modelling extents and the meteorological station site. This value
is considered appropriate for the nature of both areas and is suggesied within ADMS-Roads as being suitable
for 'small towns <50,000".

Model Verification
introduction

The comparison of modelled concenirations with local monitored concentrations is a process termed
verification”. Model verification  investigales the discrepancies between modelied and measured
concenirations, which can arise dus to the pressnce of inaccuraciss and/or uncertainties in modsl input data,
modeliing and moniforing data assumplions. The following are examples of potential causes of such
discrepancy:

A Estimates of background pollutant concentrations;

& Meteorological data uncertainties;

A Traffic data uncertainties;

3

Model input parameters, such as 'roughness length'; and

Overall limitations of the dispersion model.

2

Nitrogen Dioxide

Most nitrogen dioxide is produced in the atmosphere by the reaction of nilric oxide {(NO) with ozone. it is
therafore most appropriate (o verify the model in terms of the primary pollutant emissions of nitrogen oxides
{NOx = NGO + NOg}, in line with the guidance provided within LAQM.TG16. The modei has been run to predict
the 2019 annual mean road-NOx contribution at two roadside diffusion tubes within the modsliad road network
al the verification locations with suitable monitoring data and fraffic data. The model outpuis of rocad-NOy have
been compared with the ‘measured’ road-NOy, which was determined from the NOq concentration measured
using the diffusion tubes at the monitoring locations, utilising the NOx to NO2 Galculator provided by Defra and
the NO2 background concentration {(from the Defra background map). As discussed in the methodoiogy
section, the most recent suitable data available for model verification purposes are 2019 data.

R
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Table E4 - Model Verification

Site ID 2019 Monitored | 2019 Background 2019 Monitored 2019 Modelled Ratio
Total NO2 NO2 (ng/m3) Road Contribution Road Contribution
(ng/m3) NOx (ng/m?) NOx (ng/m?)
19 15.0 8.8 11.3 10.5 1.074
20 18.0 9.6 15.6 7.0 2.242

The road-NOx adiustment factor was determined as the slops of the bast fit ling between ths ‘msasursd’ road
contribution and the model derived road contribution, forced through zero (Figurs E1). This resulled in a factor
of 1.43, indicaling that the model was under-predicting. This road-NOy adiustment facior was applied to the
modelisd road-NOx  concsniration for the moniloring sile fo provide adjusted modelled road-NOy
concentrations. The tolal nitrogen dioxids concentration was then determined by inputiing the adjusted
modeliad road-NOy concentration and the background NOz congentration into the NO« to NOz calculator.

Figure E1 - Comparison of Measured Road-NOx with Unadjusted Modelled Road-NOx

Verification Factor

Monitored Road Contribution NGOy {pg/m

B

fModelled Road Contribution NO, {pg/m?}

pMm and ?Mgﬂa

There arg no focal PMho or PMzs monitoring data against which the mods! could be varified. Consequently, the
verification Tactor determined abovs for adjusting the road-NOx coniribution has been applied 1o the predicted
road-Phye and road-PMz s contributions, consistent with guidance set out in LAGM.TG18.

Model Unceriainty

An evaluation of model performance has been undertaken o establish confidence in model resulls.
LAOM.TG16 identifies a number of statistical procedures that are appropriate 1o evaluate model performance
and assess the uncertainly. These include:

a) Root mean square error (RMSE);
b) Fractional bias (FB); and
¢} Correlation coefficient (CC).

These parameters estimate how the model! resulls agree or diverge from the observations. These calcuiations
can be carrisd out prior o, and after adjusiment, or based on differant options for adjustment, and can provide
useful information on modes! improvement. Further details can be found in Box 7.17 of LAGM.TG6.
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Table E5 - Methods for Describing Model Uncertainty

Statistical Comments
Parameter
RMSE RMSE is used to define the average error or uncertainty of the model. The units of RMSE are

the same as the quantities compared.
If the RMSE values are higher than 25% of the objective being assessed, it is recommended
that the model inputs and verification should be revisited in order to make improvements.

For example, if the model predictions are for the annual mean NOz objective of 40 ug/m?, if
an RMSE of 10ug/m? or above is determined for a model it is advised to revisit the model
parameters and model verification.

Ideally an RMSE within 10% of the air quality objective would be derived, which equates to
4ug/m? for the annual mean NOz objective.

Fractional Bias It is used to identify if the model shows a systematic tendency to over or under predict.

FB values vary between +2 and -2 and has an ideal value of zero. Negative values suggest a
model over-prediction and positive values suggest a model under-prediction.

Correlation It is used to measure the linear relationship between predicted and observed data. A value of
Coefficient zero means no relationship and a value of 1 means absolute relationship.

This statistic can be particularly useful when comparing a large number of model and
observed data points.

To assess the uncertainty of a modei, the RMSE is the simplest parameter 1o caiculate providing an estimate
of the average error of the model in the same units as the modelied predictions. it is also often easier o
interpret the RMSE than the other siatfistical parameters and therefore it has been caiculated in this
assessment to understand the model uncertainty.

The overall weightsd BRMSE valus calculated aftar verification was below 10% and therefore ths final
predictions are considered 1o be acceptable.
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Table G1 - Annual Mean NO2 Concentration

Receptor Future Without | Future With % of AQAL Change % of AQO Impact
Dev.(ug/m?) Dev. (ug/m3) (Hg/m3)

R1 19.8 20.7 51.8 0.9 2.3 Negligible
R2 14.7 15.2 38.0 05 1.3 Negligible
R3 13.1 13.4 335 0.3 0.8 Negligible
R4 14.3 14.5 36.3 0.2 0.5 Negligible
R5 11.7 11.8 29.5 0.1 <0.5 Negligible
R6 11.5 11.6 29.0 0.1 <0.5 Negligible
R7 111 11.2 28.0 0.1 <0.5 Negligible
R8 12.8 12.9 323 0.1 <0.5 Negligible
R9 13.9 14.0 35.0 0.1 <0.5 Negligible
R10 11.6 11.6 29.0 <0.1 <0.5 Negligible
R11 13.8 13.8 345 <0.1 <0.5 Negligible
R12 12.6 12.7 31.8 0.1 <0.5 Negligible
R13 15.5 15.5 38.8 <0.1 <0.5 Negligible
R14 11.9 11.9 29.8 <0.1 <0.5 Negligible
R15 14.0 14.2 355 0.2 0.5 Negligible
R16 141 14.3 35.8 0.2 0.5 Negligible
R17 12.0 12.2 305 0.2 0.5 Negligible
R18 12.9 13.1 32.8 0.2 0.5 Negligible
R19 15.6 16.0 40.0 0.4 1.0 Negligible
R20 24.6 257 64.3 1.1 2.7 Negligible
R21 13.8 13.9 348 0.1 <0.5 Negligible
R22 16.3 16.6 41.5 0.3 0.8 Negligible
PR1 - 27.4 68.5 - - -

PR2 - 18.1 45.3 - - -

PR3 - 18.0 45.0 - - -

PR4 - 19.8 49.5 - - -

" Resulis are reunded 1o 0.1ug/ms®,
Table G2 - Annual Mean PM1o Concentration
Receptor | Future Without | Future With % of AQAL Change % of AQO Impact
Dev.(ug/m?) Dev. (ug/m3) (1g/m?)

R1 15.3 15.6 39.0 0.3 0.70 Negligible
R2 14.3 14.4 36.1 0.1 <0.5 Negligible
R3 15.0 151 37.8 0.1 <0.5 Negligible
R4 15.1 (15.05) 151 (15.11) 37.8 <0.1 <0.5 Negligible
R5 14.8 14.8 37.0 <0.1 <0.5 Negligible
R6 14.8 14.8 37.0 <0.1 <0.5 Negligible
R7 14.3 14.4 36.0 0.1 <0.5 Negligible

R
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Receptor Future Without | Future With % of AQAL Change % of AQO Impact
Dev.(ug/m?) Dev. (ug/m3) (Hg/m3)

R8 151 151 37.8 <0.1 <0.5 Negligible
R9 14.7 14.7 36.8 <0.1 <0.5 Negligible
R10 14.3 14.3 35.8 <0.1 <0.5 Negligible
R11 14.6 14.6 36.5 <0.1 <0.5 Negligible
R12 14.5 14.5 36.3 <0.1 <0.5 Negligible
R13 14.8 14.9 37.3 0.1 <0.5 Negligible
R14 14.4 14.4 36.0 <0.1 <0.5 Negligible
R15 151 15.2 38.0 0.1 <0.5 Negligible
R16 15.2 (15.16) 15.2 (15.23) 38.1 <0.1 <0.5 Negligible
R17 14.8 14.9 37.3 0.1 <0.5 Negligible
R18 15.0 (14.97) 15.0 (15.04) 37.6 <0.1 <0.5 Negligible
R19 14.5 14.6 36.5 0.1 <0.5 Negligible
R20 16.5 16.9 42.3 0.4 1.00 Negligible
R21 14.2 14.3 35.8 0.1 <0.5 Negligible
R22 14.6 14.7 36.8 0.1 <0.5 Negligible
PR1 - 17.0 425 - - -

PR2 - 14.9 37.3 - - -

PR3 - 15.8 39.5 - - -

PR4 - 16.4 40.9 - - -

* Resulis are rounded to §.1ug/me,
Table G3 - Annual Mean PM2s Concentration
Receptor | Future Without | Future With % of AQAL Change % of AQO Impact
Dev.(ug/m?) Dev. (ug/m3) (1g/m?)

R1 10.0 10.2 40.8 0.2 0.8 Negligible
R2 9.4 9.5 38.0 0.1 <0.5 Negligible
R3 9.5 9.6 384 0.1 <0.5 Negligible
R4 9.6 9.6 384 <0.1 <0.5 Negligible
R5 9.4 9.4 37.6 <0.1 <0.5 Negligible
R6 9.4 9.4 37.6 <0.1 <0.5 Negligible
R7 9.3 9.3 37.2 <0.1 <0.5 Negligible
R8 9.4 9.4 37.6 <0.1 <0.5 Negligible
R9 9.6 9.6 38.4 <0.1 <0.5 Negligible
R10 9.4 9.4 37.6 <0.1 <0.5 Negligible
R11 9.6 9.6 384 <0.1 <0.5 Negligible
R12 9.5 9.5 38.0 <0.1 <0.5 Negligible
R13 9.7 9.7 38.8 <0.1 <0.5 Negligible
R14 9.4 9.4 37.6 <0.1 <0.5 Negligible
R15 9.6 9.6 38.4 <0.1 <0.5 Negligible
R16 9.6 9.7 38.8 0.1 <0.5 Negligible
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Air Quality Assessment
Land East of Yapton Lane, Walberton, West Sussex
Delta-Simons Project Number 20-1611.02

Receptor Future Without | Future With % of AQAL Change % of AQO Impact
Dev.(ug/m?) Dev. (ug/m3) (Hg/m3)

R17 9.4 9.5 38.0 0.1 <0.5 Negligible
R18 9.5 9.5 38.0 <0.1 <0.5 Negligible
R19 9.6 9.6 384 <0.1 <0.5 Negligible
R20 10.8 11.0 44.0 0.2 0.8 Negligible
R21 9.4 9.4 37.6 <0.1 <0.5 Negligible
R22 9.6 9.7 38.8 0.1 <0.5 Negligible
PR1 - 11.0 44.0 - - -

PR2 - 9.8 39.2 - - -

PR3 - 10.0 40.0 - - -

PR4 - 10.3 41.2 - - -

* Results are rounded to 0. 1ug/m®,

ARUN DISTRICT COUNCIL WA/80/21/0UT



