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1 INTRODUCTION

1.1 Entran Ltd has been commissioned to undertake an assessment of the likely local air quality
impacts arising from the operation of a proposed new crematorium in Yapton, West Sussex. The

location of the Proposed Developmentis presented in Figure 1.1.

1.2 The key pollutants considered in this assessment are:

¢ oxides of nitrogen (NOx as NO»);

¢ carbon monoxide (CO);

¢ sulphur dioxide (S 0»);

¢ hydrogen chloride (HCI);

¢ particulate matter (as PMio and PMzs);

¢ mercury (Hg);

¢ organic compounds, expressed as carbon; and
¢ dioxins and furans (PCDD/s).

1.3 Predicted ground-level concentrations of these pollutants are compared with relevant air

quality standards and guidelines for the protection of health and sensitive habitat sites.

1.4 A glossary of common air quality terminology is provided in Appendix A.

ARUN DISTRICT COUNCIL Y/103/18/PL



Figure 1.1:

Site Location
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2 LEGISLATION AND POLICY

The European Directive on Ambient Air and Cleaner Air for Europe

2.1 European Directive 2008/50/E C of the E uropean Parliament and of the Council of 21st May
2008, sets legally-binding E urope-wide limit values for the protection of public health and sensitive
habitats. The Directive streamlines the European Union's air quality legislation by replacing four

of the five existing Air Quality Directives within a single, integrated instrument.

2.2 The pollutants included are sulphur dioxide (S0Oy), nitrogen dioxide (NO,), particulate
matter of less than 10 micrometres (1 m) in aerodynamic diameter (P Mo), particulate matter of less
than 2.5 mm in aerodynamic diameter (P M), lead (Pb), carbon monoxide (CO), benzene (CsHs),
ozone (O3), polycyclic aromatic hydrocarbons (PAHs), cadmium (Cd), arsenic (As), nickel (Ni) and
mercury (Hg).

Air Quality Strategy for England, Scotland, Wales & Northern Ireland

2.3 The Government's policy on air quality within the UK is set out in the Air Quality S trategy
(AQS) for England, S cotland, Wales and Northern Ireland (AQS) published in J uly 2007", pursuant
to the requirements of Part IV of the E nvironment Act 1995. The AQS sets out a framework for
reducing hazards to health from air pollution and ensuring that international commitments are met
in the UK. The AQS is designed to be an evolving process that is monitored and regularly

reviewed.

24 The AQS sets standards and objectives for ten main air pollutants to protect health,

vegetation and ecosystems.

2.5 The air quality standards are long-term benchmarks for ambient pollutant concentrations
which represent negligible or zero risk to health, based on medical and scientific evidence
reviewed by the Expert Panel on Air Quality Standards (EPAQS) and the World Health
Organisation (WHO). These are general concentration limits, above which sensitive members of

the public (e.g. children, the elderly and the unwell) might experience adverse health effects.

' Departrent for Environment, Food and Rural Affairs (2007), The Air Quality Strategy for England, Scotland, Wales and
Northern Ireland
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2.6 The air quality objectives (AQO) are medium-term policy based targets set by the
Government which take into account economic efficiency, practicability, technical feasibility and
timescale. Some objectives are equal to the EPAQS recommended standards or WHO guideline
limits, whereas others involve a margin of tolerance, i.e. a limited number of permitted

exceedences of the standard over a given period.

2.7 For some pollutants there is both a long-term (annual mean) standard and a short-term
standard. In the case of NO,, the short-term standard is for a 1-hour averaging period, whereas
for PMyo itis for a 24-hour averaging period. These periods reflect the varying impacts on health
of differing exposures to pollutants (e.g. temporary exposure on the pavement adjacent to a busy

road, compared with the exposure of residential properties adjacent to a road).

Air Quality (England) Regulations

2.8 Many of the objectives in the AQS were made statutory in England with the Air Quality
(E ngland) Regulations 2000 2 and the Air Quality (England) (Amendment) Regulations 2002 (the
R egulations)? for the purpose of Local Air Quality Management (LAQM).

2.9 The Air Quality Standards Regulations 2010* have adopted into UK law the limit values
required by EU Directive 2008/50/EC and came into force on the 10" June 2010. These
regulations prescribe the :relevant period™(referred to in Part 12V of the Environment Act 1995)
that local authorities must consider in their review of the future quality of air within their area. The

regulations also set out the air quality objectives to be achieved by the end of the :relevant period™.

2,10  Ozone is not included in the Regulations as, due to its trans-boundary nature, mitigation

measures must be implemented at a national level rather than at a local authority level.

2,11 The EALs, air quality standards and objectives for the pollutants considered in the

assessment are presented in Appendix B.

2The Air Quality (England) Regulations 2000 - Statutory Instrurent 2000 No.928
3 The Air Quality (England) (Amendment) Regulations 2002 - Statutory Instrument 2002 No.3043
4The Air Quality Standards Regulations 2010 ~ Statutory Instrument 2010 No. 1001

4
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Local Air Quality Management (LAQM)

2.12  PartV of the Environment Act 1995 also requires local authorities to periodically R eview
and Assess the quality of air within their administrative area. The Reviews have to consider the
present and future air quality and whether any air quality objectives prescribed in Regulations are

being achieved or are likely to be achieved in the future.

2.13  Where any of the prescribed air quality objectives are not likely to be achieved the authority

concerned must designate that part an Air Quality Management Area (AQMA).

2.14  For each AQMA, the local authority has a duty to draw up an Air Quality Action Plan
(AQAP) setting out the measures the authority intends to introduce to deliver improvements in
local air quality in pursuit of the air quality objectives. Local authorities are not statutorily obliged

to meet the objectives, but they must show that they are working towards them.

2.15 The Department of 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 chapter as LAQM.TG(16), has been used where appropriate in the assessment.

National Planning Policy Framework

2.16  The National Planning Policy Framework (NPPF)® sets out the Government$ planning
policies for England and how these are expected to be applied. At the heart of the NPPF is a
presumption in favour of sustainable development. It requires Local Plans to be consistent with
the principles and policies set outin the NP PF with the objective of contributing to the achievement

of sustainable development.

2.17 The NPPF states that the planning system has three overarching objectives in achieving
sustainable development including a requirement to :contribute to protecting and enhancing our
natural, built and historic environment; including making effective use of land, helping to improve
biodiversity, using natural resources prudently, minimising waste and pollution, and mitigating and

adapting to climate change, including moving to a low carbon economy.™

5 Departrent for Environment, Food and Rural Affairs (DEFRA), (2016); Part IV The Ervironment Act 1995 Local Air Quality
Managenrent Review and Assessment Technical Guidance LAQMTG(16).

6 Ministry of Housing, Cormmrunities and Local Govermment: National Planning Policy Framework () uly 2018).

5
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2.18 Under Section 15: Conserving and Enhancing the Natural Environment, the NPPF
(paragraph 170) requires that :planning policies and decisions should contribute to and enhance
the natural local environment by U 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.”

2.19 In dealing specifically with air quality the NPPF (paragraph 181) states that :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~

2.20 Paragraph 183 states that :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.”

ARUN DISTRICT COUNCIL Y/103/18/PL
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3 METHODOLOGY

Scope of the Assessment

3.1 The scope of the impact assessment for stack emissions from the Proposed Development

has been determined in the following way:

¢ review of air quality data for the area surrounding the Site, including data from the
Defra Air Quality Information Resource (UK-AIR);

¢ desk study to confirm the location of nearby areas that may be sensitive to changes in

local air quality; and

¢ review of emission parameters for the Proposed Development and dispersion
modelling using the Breeze AERMOD 7 dispersion model to predict ground-level

concentrations of pollutants atsensitive human and habitat receptor locations.
Emissions
3.1 The key pollutants arising from the combustion process will be oxides of nitrogen (NOy),
CO and SO,. The emissions from the plant will comply with the limits for abated cremators set out

in the Defra Statutory Guidance for C rematoria’ (see Table 3.1).

Table 3.1: Emission Limits (273.15K, 11% O, 101.3 mb, dry)

Mercury 501 gMNm?
Hydrogen chloride 30 mg/Nm?
Total particulate matter 20 mg/Nm3
Carbon monoxide 100 mg/Nm?
Organic compounds 20 mg/Nm?
Dioxins and furans 0.1 ng/Nm? (ITEQ)

3.2 In addition, the technology suppliers (Facultative Technologies) have provided typical

emission concentrations of 350 mg/Nm? and 50 mg/Nm? for NOx and S O, respectively.

7 Process Guidance Note 5/2 (12), Statutory Guidance for Crerratoria, Septenrber 2012
7

ARUN DISTRICT COUNCIL Y/103/18/PL



N \

Ll

3.3 The input parameters for the proposed cremator are identified in Appendix C. The likely
maximum operational profile of the facility is 8 hours per day, 5 days a week; the long-term mass

emission rates have been scaled accordingly.

34 An initial D1 screening assessment was carried out for the process by the technology
supplier (Appendix D), which indicates that stack height of 13m will be required at the Site which
allows for future expansion to include an additional cremator.

3.5 Predicted ground level concentrations are compared with relevant air quality standards for
the protection of health and critical levels / loads for the protection of sensitive ecosystems and

vegetation.

Local Meteorological Data

3.6 The dispersion modelling has been carried out using five years (2013 to 2017) of hourly
sequential meteorological data in order to take account of inter-annual variability and reduce the
effect of any atypical conditions. Data from meteorological station at Shoreham Airport
(approximately 22 km east of the Site) has been used for the assessment, which is the most

representative data currently available for the area.

3.7 Wind roses for each year of meteorological data are presented in Appendix E.

Building Downwash /Entrainment

3.8 The presence of buildings close to emission sources can significantly affect the dispersion
of pollutants by leading to a phenomenon called downwash. This occurs when a building distorts
the wind flow, creating zones of increased turbulence. Increased turbulence causes the plume to
come to ground earlier than otherwise would be the case and result in higher ground level

concentrations closer to the stack.

3.9 Downwash effects are only significant where building heights are greater than 30 to 40%
of the emission release height. The downwash structures also need to be sufficiently close for

their influence to be significant.

3.10 The crematorium buildings have been included in the model as a potential downwash

structures.

ARUN DISTRICT COUNCIL Y/103/18/PL
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Nitric Oxide to NO, Conversion

3.11  Oxides of nitrogen (NOy) emitted to atmosphere as a result of combustion will consist
largely of nitric oxide (NO), a relatively innocuous substance. Once released into the atmosphere,
NO is oxidised to NO,. The proportion of NO converted to NO, depends on a number of factors
including wind speed, distance from the source, solar irradiation and the availability of oxidants,

such as ozone (O3).

3.1 A conversion ratio of 70% NOx:NO; has been assumed for comparison of predicted
concentrations with the long-term objectives for NO,. A conversion ratio of 35% has been utilised

for the assessment of short-term impacts, as recommended by E nvironment Agency guidance®.

Sensitive Human Health Receptors

3.2 LAQM.TG(16) describes in detail typical locations where consideration should be given to
pollutants defined in the Regulations. Generally, the guidance suggests that all locations 'where
members of the public are regularly present’ should be considered. At such locations, members
of the public will be exposed to pollution over the time that they are present, and the most suitable

averaging period of the pollutant needs to be used for assessment purposes.

3.3 Forinstance, on a footpath, where exposure will be transient (for the duration of passage
along that path) comparison with short-term standard (i.e. 15-minute mean or 1-hour mean) may
be relevant. In a school, or adjacent to a private dwelling, however; where exposure may be for
longer periods, comparison with long-term (such as 24-hour mean or annual mean) standards may
be most appropriate. In general terms, concentrations associated with long-term standards are
lower than short-term standards owing to the chronic health effects associated with exposure to

low level pollution for longer periods of time.

34 The location of the sensitive receptors selected for the assessment is presented in
Table 3.2 and Figure 3.1.

8 Ervironment Agency AQMAU, Conversion Rates for NOx and NO.
9
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Table 3.2: Sensitive Receptors

R1

N \\&

(Proposed)

Bilsham Cottage Residential 497652.13 101778.69
R2 84 Bilsham Road R esidential 497607.75 101852.47
R3 Little Meadow R esidential 497638.78 101932.97
R4 16 Taylors Close R esidential 497832.91 102313.36
R5 West View Drive R esidential 497962.63 102392.11
R6 Primrose Lodge R esidential 498154.97 102561.64
R7 Paynters Croft R esidential 498579.47 102721.66
RS 10 Miles Close R esidential 498800.5 102740.01
RO S outhdown Cottage R esidential 499345.09 102186.22
R10 |Jaybelle Grange Lodge Park Short Term 499566.56 101758.48
R11 | Apple Barn Cottage R esidential 499586.75 101637.28
R12 | 24 Sunnymead Close R esidential 498359.97 100590.86
R13 Grasmere, Ancton Lane R esidential 497701.88 100666.12
R14 | Brambles R esidential 497530.38 101187.36
R15 | Ryebank Travellers Site R esidential 497596 101370.56
R16 | 1 White Rails Residential 497616.91 | 101579.52
D1 | Waiting Room fphr%ggseerg 498008.19 | 101722.3
D2 | Chapel fphr%rggseerg 498025.91 101733.6
D3 | Office ShortTerm | 498003.09 | 101754.4

ARUN DISTRICT COUNCIL Y/103/18/PL
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Figure 3.1: Sensitive Receptor Locations
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3.5 Pollutant concentrations have been predicted at both discrete receptor locations and over

a 2km by 2km Cartesian grid of 25 m resolution.

"
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Ecological Receptors

3.6

and ecosystems should be assessed for the following habitat sites within 10 km of the source:

3.7

3.8

This is the Pagham Harbour Ramsar Site and SPA, of which only a small section is located within

The EA risk assessment guidance states that the impact of emissions to air on vegetation

Special Areas of Conservation (SACs) and candidate SACs (cSACs) designated under
the EC Habitats Directive?;

Special Protection Areas (SPAs) and potential SPAs designated under the EC Birds
Directive'®: and

Ramsar Sites designated under the Convention on Wetlands of International

Importance™.

Within 2 km of the source the following habitat sites should be assessed:

Sites of Special Scientific Interest (SSSI) established by the 1981 Wildlife and
Countryside Act

National Nature Reserves (NNR);

Local Nature Reserves (LNR);

local wildlife sites (LWS) and potential wildlife sites (PWS);
Sites of Importance for Nature Conservation (SINC) and

ancient woodland.

Only one designated ecological habitat is located within the relevant distances of the Site.

a 10km radius of the Site. A receptor has been included in the model within this designated site

at the closest point to the Site. Details of LWS within the vicinity of the Site were not available,

therefore the impacton LWSs has been assessed by considering the impact at the location where

the highest concentration is predicted within the 2km grid. This will ensure a worst case

assessment is completed.

2 Council Directive 92/43/EEC on the conservation of natural habitats and of wild fauna and flora.
10 Council Directive 79/409/EEC on the conservation of wild birds
" Rarrsar (1971), The Convention of Wetlands of Intemational Importance especially as Waterfowl Habitat

ARUN DISTRICT COUNCIL Y/103/18/PL
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3.9 The modelled ground level pollutant concentrations are used to predict deposition rates,
using typical deposition velocities. A summary of typical NO; and SO, dry deposition velocities is

presented in Table 3.4.

Table 3.4: Dry Deposition Velocity (m/s)

Nitrogen Dioxide (NOy) 0.0015 0.0030
Sulphur Dioxide (S O3) 0.012 0.024

3.10 The predicted nitrogen deposition rates assume a 100% NOx: NO, conversion. This
represents a worst-case for the assessment since nitric oxide (NO) has a lower deposition velocity

than NO; and consequently results in lower deposition rates.

3.11  Predicted ground level concentrations and acidification / nitrogen deposition rates are
compared with relevant air quality standards for human heath and critical levels and critical loads
for the protection of sensitive ecosystems and vegetation (see Appendix F).

Significance Criteria

Human Health Receptors

3.12  The significance of the predicted long-term impactat human health receptors is determined
in accordance with the EPUK / IAQM planning guidance' in combination with the professional
judgement of the author. The impact at individual receptors depends on the predicted change in
the pollutantconcentration compared with the relevantair quality standard or objective and existing

air quality as illustrated in Table 3.5.

12 EPUK/IAQM(2017), Land-Use Planning & Development Control: Planning for Air Quality, J anuary 2017
13
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Table 3.5: Significance Descriptors for Individual Receptors (Long-Term Impacts)

\ & X Faa R X X X

0,
75% or less of Negligible Negligible Slight adverse Moderate

AQAL adverse
Moderate Moderate
Q40 L .
76-94% of AQAL Negligible Slight adverse adverse adverse
95-102% of AQAL Slight adverse Moderate Moderate S ubstantial
adverse adverse adverse
103-109% of Moderate Moderate S ubstantial S ubstantial
AQAL adverse adverse adverse adverse
110% or more of Moderate S ubstantial S ubstantial S ubstantial
AQAL adverse adverse adverse adverse

(@) A change in concentration of less than 0.5% of the AQAL is considered insignificant,
however changes between 0.5% and 1% are rounded up to 1%.

3.13  Short-term impacts of less than 10% of the AQAL are described as negligible, regardless
of existing air quality. Where the short-term process concentrations are 11-20% of the AQAL the
severity of the impact is described as slight adverse. Impacts of 21-50% and over 51% are

described as moderate and substantial adverse, respectively.

E cological Receptors

3.14  The Environment Agency s environmental risk assessment guidance'® specifies criteria to
enable the potential significance of an impact to be determined. The criteria are outlined in Table
3.6 below.

'3 https:/Amwvgov.uk/guidance/air-errissions-risk-assessment-for-your-environmental-penit

14
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Table 3.6: Significance Criteria for Ecological Sites

SPAs, SACs, Ramsar sites or
SSSIs

The impactis considered
insignificant if
¢ ShorttermPC < 10%
short term critical
level: and

¢ LongtermPC < 1%
long term critical level

The impactis considered to
be insignificant if
¢ LongtermPC >1%
and PEC <70% of the
long term critical
level.

Local Nature Sites (ancient
woodlands, local wildlife
sites, national and local
nature reserves)

The impactis considered to
be insignificant if:
¢ Shortterm PC <100%

short term critical
level: and

¢ LongtermPC <
100% long term
critical level

ARUN DISTRICT COUNCIL Y/103/18/PL
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4 BASELINE CONDITIONS

Local Air Quality Management

4.1 The Proposed Development is located within the administrative area of Arun District
Council (ADC).

4.2 ADC undertakes frequent review and assessments of air quality and produces Annual

Status Reports in accordance with the requirements of Defra.

4.3 The Proposed Development does not lie within an Air Quality Management Area (AQMA).
The nearest AQMAs to the Site are over 12km from the Site, in Stockbridge and Chichester and

are unlikely to be significantly affected by emissions from the crematorium.

Nitrogen Dioxide, Carbon Monoxide, Particulate Matter, Sulphur Dioxide and Total Organic

Carbon (as Benzene)

4.4 ADC does not currently monitor air quality using continuous automatic monitors.
Concentrations of NO; across the district are measured using a network of diffusion tubes. None
of the diffusion tubes are located in a background location, the closest monitoring location to the
Site is a roadside monitor in Yapton (Yap03). In 2017 the NO; concentration measured in this

location was 16.91 g/m? which is well below the relevant AQS objective level.

4.5 Due to the lack of suitable air quality monitoring undertaken in the vicinity of the Site,
background pollutant concentrations have been obtained from the Defra UK Background Air
Pollution maps'# for use in the assessment. These 1 km grid resolution maps are derived from a
complex modelling exercise that takes into account emissions inventories and measurements of

ambient air pollution from both automated and non-automated sites.

4.6 The latest background maps for NOx, NO», PM1g and P Ma.s were issued in November 2017
and are based on 2015 monitoring data. The CO, SO, and benzene mapped concentrations are
based on 2001 monitoring data. For CO and benzene, factors are available to project the

concentrations to future years'. No reduction in SO, since 2001 is assumed.

4 hitp:/uk-air.defra.gov. uk/data/lagmbackgrounc-home
' hitp:Aagmdefra.gov.uk/ools-nonitoring-datarear-adjustrrent. hr
16
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4.7 The average background concentrations obtained from the four 1km squares surrounding
the Site have been used as background concentrations throughout the study area. A summary is

presented in Table 4.1.

Table 4.1: Mapped Annual Mean Background Concentrations (1 g/m?3)

e Al AR

Nitrogen Dioxide (NOy) 7.4 40
Particles (P Mio) 13.0 40
Particles (P Mz.s) 8.3 25
Sulphur Dioxide (S O3) 2.3 n/a
Carbon Monoxide (CO) 102.5 n/a
Benzene (Cs) 0.19 5

Hydrogen Chloride

4.8 Ambient monitoring of Hydrogen Chloride is carried out as part of the Defra Acid Gases

and Aerosols Network (AGANET) at a number of, predominantly rural, locations around the UK.

4.9 For the purposes of the assessment, the 2011 to 2015 average HCI concentration (which
is the latest available data) measured at the nearest rural background location of 0.40 1 g/m? is
assumed to provide a reasonable estimate of the background concentration at the Site and nearby

sensitive receptors.

Mercury

410 Defra currently monitors mercury at a number of locations as part of the Rural Automatic

Mercury Network.

411 The annual average mercury concentration measured at the nearest rural site between
2016 and 2018 was 1.5 ng/m?. For the purposes of the assessment this concentration is assumed
to provide a reasonable estimate of the existing concentration in the vicinity of the Proposed

Development.
Dioxins and Furans
412  Monitoring of PCDD/Fs is currently carried out by Defra at six locations in the UK

(Hazelrigg, High Muffles, London, Manchester, Auchencorth Moss and Weybourne) as part of the
Toxic Organic Micropollutants (TOMPs) Network.

17
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4.13 To provide an indication of the range of PCDD/F concentrations that occur in the UK, a
summary of the annual mean concentrations measured between 2014 and 2016 is presented in
Table 4.2.

Table 4.2: UK PCDD/s Concentrations (fg TEQ/m?)

London Urban background 2.87 4.35 20.75
Manchester Urban background 16.95 5.95 12.25
Auchencorth Moss Rural background 0.01 <0.01 0.15
High Muffles Rural background 1.44 1.06 3.7

Hazelrigg Rural background 2.59 5.29 4.58
Weybourne Rural background 1.62 1.42 17.78

4.14 In general, the concentration of dioxins and furans at rural locations is considerably lower

than at urban locations.

4.15 The average concentration measured at the four rural background monitoring sites from
2014 to 2016 is 3.3 fg/m? and is assumed to be reasonably representative of the baseline dioxin

and furan concentration at the Site and nearby sensitive receptors.

18
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5 ASSESSMENT OF IMPACT

Human Health Impacts

Introduction

5.1 Predicted process concentrations (PC) for the five years of meteorological data are
presented as the maximum off-site ground level concentration (GLC) predicted across the grid and

the maximum for each of the discrete receptors identified in Table 3.2.

5.2 In order to predict the long-term predicted environmental concentrations (PECs), annual
mean background concentrations identified in Section 4 have been combined with the predicted
long-term PC. To predict the short-term PECs, in accordance with the EAS Air Emissions Risk
Assessment Guidance the predicted short-term PC is added to the short-term background
concentrations which is assumed to be twice that of the annual average background concentration.
The exception to this is the 24-hour mean PMsis concentrations, for which the long-term
background concentrations have been added in accordance with advice provided in
LAQM.TG(16).

5.3 The maximum PEC is compared with the relevant air quality standard and the significance
of the impact determined in accordance with the EPUK /IAQM criteria outlined in Table 3.5.

Nitrogen Dioxide

5.4 The predicted annual mean and 99.8" percentile of 1-hour mean ground level NO, process

concentrations are presented in Table 5.1.

Table 5.1: Predicted NO, Concentrations (ng/m?3)

Maximum GLC - - 8.10 4.05
R1: Bilsham Cottage 0.013 0.03 1.61 0.80
R2: 84 Bilsham Road 0.013 0.03 1.35 0.68
R3: Little Meadow 0.018 0.04 1.61 0.80
R4: 16 Taylors Close 0.009 0.02 1.03 0.52
R5: West View Drive 0.009 0.02 0.92 0.46
R6: Primrose Lodge 0.008 0.02 0.76 0.38

19
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R7 Paynters Croft

R8: 10 Miles Close 0.006 0.57 0.29
R9: Southdown Cottage 0.009 0.66 0.33
::szj aybelle Grange Lodge 0.72 0.36
R11: Apple Barn Cottage 0.008 0.02 0.75 0.37
R12: 24 Sunnymead Close 0.008 0.02 0.76 0.38
R13: Grasmere, Ancton Lane 0.011 0.03 0.85 0.43
R14: Brambles 0.011 0.03 0.98 0.49
R15: Ryebank Travellers Site 0.015 0.04 1.24 0.62
R16: 1 White Rails 0.017 0.04 1.39 0.69
D1: Waiting Room - - 1.37 0.69
D2: Chapel - - 0.66 0.33
D3: Office - - 0.12 0.06

l?&\\\\\\\\\\\\\\\\\\\\\\\\\\\w\\\\\\\\\\\\\\\\“\\\\\\\\\\\f
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5.5 The results indicate that there will be no exceedances of the relevant AQALs, which are

the AQS annual objective level of 401 g/m? and the hourly NO, objective level of 2001 g/m?, as a

result of the operation of the Proposed Development.

5.6 The maximum annual mean NO, PC arising from the Proposed Development is a
concentration of 0.0181 g/m? which is 0.04% of the objective level. In accordance with the criteria
outlined in the EPUK /IAQM guidance as presented in Table 3.5, the impact is considered to be
negligible.

5.7 The maximum hourly mean NO, PC arising from the Proposed Development is a
concentration of 1.611 g/m? at a selected sensitive receptor which is 0.8% of the relevant objective
level and 8.11 g/m® at the maximum off site location within the grid which is 4.1% of the objective

level. In accordance with the criteria outlined in the EPUK /IAQM guidance, which states that an

20
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impactcan be considered insignificant if itis less than 10% of the objective level, the impact of the
operation of the Proposed Development on hourly mean NO, concentrations is considered to be

negligible.

5.8 Maximum predicted annual and 99.8th percentile of hourly mean NO; concentrations for
2017 (the year in which the highest concentrations are predicted at the majority of sensitive

receptors) are presented as contour plots in Figures 5.1 and 5.2 respectively.

Figure 5.1: Predicted Annual Mean NO; Process Concentration (ng/m?3)
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Figure 5.2: Predicted 99.8" Percentile of 1-Hour Mean NO; Process Concentrations (ng/m?3)
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Carbon Monoxide (C0O)

5.9 The predicted maximum 1-hour and 8-hour mean ground level CO concentrations are
presented in Table 5.2.

Table 5.2: Predicted CO Concentrations (ng/m?)

Maximum GLC 4.10 0.041 8.38 0.03
R1: Bilsham Cottage 0.78 0.008 2.24 0.01
R2: 84 Bilsham Road 0.89 0.009 1.74 0.01
R3: Little Meadow 1.18 0.012 1.81 0.01
R4: 16 Taylors Close 0.59 0.006 1.64 0.01
R5: West View Drive 0.48 0.005 1.27 0.00
R6: Primrose Lodge 0.36 0.004 1.22 0.00

22
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R7: Paynters Croft 0 30 0 003 0 92 0 00
R8: 10 Miles Close 0.31 0.003 0.89 0.00
R9: Southdown Cottage 0.34 0.003 0.91 0.00
R10: ] aybelle Grange Lodge
Jay 8 8 0.32 0.003 0.82 0.00
Park
R11: Apple Barn Cottage 0.33 0.003 0.88 0.00
R12: 24 Sunnymead Close 0.40 0.004 0.91 0.00
R13: Grasmere, Ancton
0.53 0.005 0.96 0.00
Lane
R14: Brambles 0.49 0.005 1.10 0.00
R15: Ryebank Travellers
) 0.76 0.008 1.30 0.00
Site
R16: 1 White Rails 0.88 0.009 1.65 0.01
D1: Waiting Room 0.84 0.008 2.58 0.01
D2: Chapel 0.58 0.006 2.60 0.01
D3: Office 0.09 0.001 0.38 0.00

\X&Q&i\kw&\\\\\\\\\\\&\\\\\\\\\\\%&\\\\\\\\\\&\\\\\\\\

5.10 The results indicate that there will be no exceedances of the relevant AQALs, which are
the AQS 8-hour objective level of 100001 g/m? and the hourly EAL of 30,0001 g/m?, as a result of

the operation of the Proposed Development.

5.11  The maximum predicted 8-hour and 1-hour PCs are less than 10% of the relevant AQAL,

therefore the significance of the impact is negligible.

S ulphur Dioxide (S O5)

5.12  Predicted SO, process concentrations are presented in Table 5.3.

23
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Table 5.3: Predicted SO, Concentrations (ng/m?3)

§ AR AN A RS SR SRR A RN ) AT A T §

Maximum GLC - 3.22 0.92 5.06 1.90
R1: Bilsham Cottage 0.17 0.34 0.62 0.18 0.96 0.36
R2: 84 Bilsham Road 0.19 0.39 0.53 0.15 0.91 0.34
R3: Little Meadow 0.24 0.48 0.63 0.18 1.00 0.38
R4: 16 Taylors Close 0.08 0.15 0.38 0.11 0.69 0.26
R5: West View Drive 0.09 0.17 0.35 0.10 0.67 0.25
R6: Primrose Lodge 0.07 0.14 0.27 0.08 0.57 0.21
R7: Paynters Croft 0.05 0.10 0.21 0.06 0.42 0.16
R8: 10 Miles Close 0.04 0.09 0.22 0.06 0.43 0.16
R9: Southdown

0.05 0.09 0.25 0.07 0.43 0.16
Cottage
R10: J aybelle Grange

0.06 0.12 0.27 0.08 0.49 0.18
Lodge Park
R11: Apple Barn

0.05 0.11 0.26 0.08 0.50 0.19
Cottage
R12: 24 Sunnymead

0.07 0.15 0.27 0.08 0.44 0.16
Close
R13: Grasmere,

0.07 0.14 0.33 0.10 0.50 0.19
Ancton Lane
R14: Brambles 0.09 0.18 0.37 0.11 0.64 0.24
R15: Ryebank

. 0.14 0.29 0.49 0.14 0.73 0.28

Travellers Site
R16: 1 White Rails 0.16 0.31 0.54 0.15 0.84 0.32
D1: Waiting Room 0.19 0.37 0.54 0.15 0.83 0.31
D2: Chapel 0.05 0.10 0.15 0.04 0.64 0.24
D3: Office 0.02 0.03 0.05 0.01 0.08 0.03

ARUN DISTRICT COUNCIL Y/103/18/PL
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5.13 The results indicate that there will be no exceedances of the relevant AQALs, which are
the AQS 24-hour, 1-hour and 15-minute objective levels of 1251 g/m3, 3501 g¢/m? and 2661 g/m?

respectively, as a result of the operation of the Proposed Development.

5.14  The maximum predicted ground level SO, PCs are less than 10% of the relevant air quality

standards and are therefore of negligible significance.

Particulate Matter (as PM1g)

5.15  Predicted annual mean and 90.4" percentile of 24-hour mean ground level PMsq process
oncentrations are presented in Table 5.4. The predictions assume that 100% of the particulate

matter is emitted from the stack is P Myo.

Table 5.4: Predicted PMio Concen trations (ng/m?3)

R1: Bilsham Cottage 0.0011 0.003 0.013 0.026
R2: 84 Bilsham Road 0.0011 0.003 0.013 0.027
R3: Little Meadow 0.0015 0.004 0.018 0.037
R4: 16 Taylors Close 0.0007 0.002 0.009 0.019
R5: West View Drive 0.0008 0.002 0.011 0.021
R6: Primrose Lodge 0.0007 0.002 0.008 0.016
R7: Paynters Croft 0.0005 0.001 0.007 0.013
R8: 10 Miles Close 0.0005 0.001 0.006 0.012
R9: Southdown Cottage 0.0007 0.002 0.008 0.016
::szj aybelle Grange Lodge 0.010 0.020
R11: Apple Barn Cottage 0.0006 0.002 0.010 0.019

R12: 24 Sunnymead Close 0.0007 0.002 0.010 0.021
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R13 Grasmere Ancton Lane

R14: Brambles 0.0009 0.002 0.014

R15: Ryebank Travellers Site 0.0012 0.003 0.019

R16: 1 White Rails 0.0014 0.003 0.020

D1: Waiting Room - - 0.029 0.057
D2: Chapel - - 0.002 0.003
D3: Office - - 0.002 0.003

t?ii@b@\\\\\\\\\\\\\\\\\\\\\\\\\\\\w\\\\\\\\\\%&\\\\\\\\\\\\ \\\\\\\\\\\\\\\\\
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5.16  The results indicate that there will be no exceedances of the relevant AQALs, which are

the AQS annual mean and 24-hour mean objective levels of 401 g/m® and 501 g/m? respectively,

as a result of the operation of the Proposed Development.
5.17 In accordance with the significance criteria provided in the EPUK / IAQM guidance the
impact of the operation of the Proposed Development on long and short term PMso concentration

is considered to be of negligible significance.

Particulate Matter (as PM..s)

5.18 Predicted annual mean ground-level PM,s process concentrations are presented in
Table 5.5. The predictions assume that 100% of the particulate matter emitted from the stack is
PMys.

Table 5.5: Predicted PM.s Concentrations (rrg/m )

MaX|mum GLC
R1: Bilsham Cottage 0.0011 0.004
R2: 84 Bilsham Road 0.0011 0.004

R 3: Little Meadow 0.0015 0.006
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5.19 The results indicate that there will be no exceedances of the relevant AQAL, which is the

AQS annual mean objective level of 251 g/m3 as a result of the operation of the Proposed

Development.
5.20 In accordance with the significance criteria outlined in the EPUK / IAQM guidance, the
impact of the operation of the Proposed Development on concentrations of PM. s are of negligible

significance.

Total Organic Compounds (as CgHe)

5.21 Predicted annual mean ground-level C¢Hg concentrations are presented in Table 5.6.

27
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Table 5.6: Predicted CsHs Concentrations (rrg/m )

MaX|mum G LC - 1 67 0.86
R1: Bilsham Cottage 0.0011 0.02 0.45 0.23
R2: 84 Bilsham Road 0.0011 0.02 0.35 0.18
R3: Little Meadow 0.0015 0.03 0.36 0.19
R4: 16 Taylors Close 0.0007 0.01 0.33 0.17
R5: West View Drive 0.0008 0.02 0.25 0.13
R6: Primrose Lodge 0.0007 0.01 0.24 0.13
R7: Paynters Croft 0.0005 0.01 0.18 0.09
R8: 10 Miles Close 0.0005 0.01 0.18 0.09
R9: Southdown Cottage 0.0007 0.01 0.18 0.09
R10: J aybelle Grange

Jay & 0.16 0.08
Lodge Park
R11: Apple Barn Cottage 0.0006 0.01 0.17 0.09
R12: 24 Sunnymead Close 0.0007 0.01 0.18 0.09
R13: Grasmere, Ancton

0.0009 0.02 0.19 0.10

Lane
R14: Brambles 0.0009 0.02 0.22 0.11
R15: Ryebank Travellers
) 0.0012 0.02 0.26 0.13
Site
R16: 1 White Rails 0.0014 0.03 0.33 0.17
D1: Waiting Room - - 0.52 0.26
D2: Chapel . . 0.52 0.27
D3: Office . . 0.08 0.04

§§\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\} \\\\\\\\\\\\\\\\
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5.22  The results indicate that there will be no exceedances of the relevant AQALs, which are

the AQS annual mean objective level of 51 g/m?* and hourly mean EAL of 1951 g/m3, as a result of

the operation of the Proposed Development.
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5.23 In accordance with the significance criteria provided in the EPUK / IAQM guidance the
impact of the operation of the Proposed Development on long and short-term VOC concentration

is considered to be of negligible significance.

Hydrogen Chloride (HCI)

5.24 The maximum predicted 1-hour mean ground-level HCI process concentrations are

presented in Table 5.7.

Table 5.7: Predicted HCI Concentrations (rrg/m )

MaX|mum G LC 2 52 0 34
R1: Bilsham Cottage 0.67 0.09
R2: 84 Bilsham Road 0.52 0.07
R3: Little Meadow 0.54 0.07
R4: 16 Taylors Close 0.49 0.07
R5: West View Drive 0.38 0.05
R6: Primrose Lodge 0.37 0.05
R7: Paynters Croft 0.28 0.04
R8: 10 Miles Close 0.27 0.04
R9: Southdown Cottage 0.27 0.04
R10: ) aybelle Grange Lodge Park 0.25 0.03
R11: Apple Barn Cottage 0.26 0.04
R12: 24 Sunnymead Close 0.27 0.04
R13: Grasmere, Ancton Lane 0.29 0.04
R14: Brambles 0.33 0.04
R15: Ryebank Travellers Site 0.39 0.05
R16: 1 White Rails 0.50 0.07
D1: Waiting Room 0.78 0.10
D2: Chapel 0.78 0.10
D3: Office 0.11 0.02

“&\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\Q
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5.25 The results indicate that there will be no exceedances of the relevant AQAL, which is the

hourly mean EAL of 7501 g/m3, as a result of the operation of the Proposed Development.

5.26  The predicted maximum 1-hour mean ground level HC| concentrations are less than 10%

of the EAL, therefore the significance of the impact is negligible.

Mercury (Hg)

5.27  Predicted annual mean ground-level Hg concentrations are presented in Table 5.8.

Table 5.8: Predicted Hg Concentrations (nmg/m?)

Maximum GLC - - 0.0036 0.048
R1: Bilsham Cottage 0.000003 0.001 0.0010 0.013
R2: 84 Bilsham Road 0.000003 0.001 0.0007 0.010
R3: Little Meadow 0.000004 0.002 0.0008 0.010
R4: 16 Taylors Close 0.000002 0.001 0.0007 0.009
R5: West View Drive 0.000002 0.001 0.0005 0.007
R6: Primrose Lodge 0.000002 0.001 0.0005 0.007
R7: Paynters Croft 0.000001 0.001 0.0004 0.005
R8: 10 Miles Close 0.000001 0.000 0.0004 0.005
R9: Southdown Cottage 0.000002 0.001 0.0004 0.005
R10: J aybelle Grange
Jay & 0.0004 0.005
Lodge Park
R11: Apple Barn Cottage 0.000002 0.001 0.0004 0.005
R12: 24 Sunnymead Close 0.000002 0.001 0.0004 0.005
R13: Grasmere, Ancton
0.000002 0.001 0.0004 0.006
Lane
R14: Brambles 0.000002 0.001 0.0005 0.006
R15: Ryebank Travellers
) 0.000003 0.001 0.0006 0.007
Site
R16: 1 White Rails 0.000004 0.001 0.0007 0.009
D1: Waiting Room - - 0.0011 0.015
D2: Chapel . . 0.0011 0.015

D3: Office - - 0.0002 0.002
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5.28 The results indicate that there will be no exceedances of the relevant AQALs, which are
the annual and hourly mean EALs of 0.251 g/m® and 7.51 g/m? respectively, as a result of the

operation of the Proposed Development.
5.29 In accordance with the significance criteria provided in the EPUK / IAQM guidance the
impact of the operation of the Proposed Development on long and short-term Hg concentration is

considered to be of negligible significance.

Dioxins and Furans

530 The predicted annual mean ground-level dioxin and furan process concentrations at
identified sensitive receptor locations are presented in Table 5.9. The results are presented in

femtograms (fg) per cubic metre (10> g/m3).

Table 5.9: Predicted Dioxin and Furan Concentrations (fg/m )

MaX|mum GLC

R1: Bilsham Cottage 0.0058 0.18
R2: 84 Bilsham Road 0.0059 0.18
R3: Little Meadow 0.0079 0.24
R4: 16 Taylors Close 0.0038 0.12
R5: West View Drive 0.0042 0.13
R6: Primrose Lodge 0.0036 0.11
R7: Paynters Croft 0.0029 0.09
R8: 10 Miles Close 0.0025 0.07
R9: Southdown Cottage 0.0038 0.11
R10: ) aybelle Grange Lodge Park 0.0039 0.12
R11: Apple Barn Cottage 0.0035 0.11
R12: 24 Sunnymead Close 0.0036 0.11
R13: Grasmere, Ancton Lane 0.0049 0.15
R14: Brambles 0.0048 0.15
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R15: Ryebank Travellers Site 0.0068 0.21
R16: 1 White Rails 0.0074 0.23

D1: Waiting Room
D2: Chapel

D3: Office

531 There are no assessment criteria for dioxins and furans. The predicted maximum

contribution from the Proposed Development is 0.24% of the average background concentration

measured at rural monitoring sites in the UK.

Ecological Impacts

Airborne Concentrations of NOx and SO,

5.32  Predicted maximum ground level concentrations of NOx and S O, are compared with the

relevant critical levels (CL) at the nearby sensitive ecological habitatin Tables 5.10 and 5.11.

Table 5.10: Predicted Airborne NOx, Concentrations as a Percentage of the Critical Level

(ng/m3)

Maximum (Local Wildlife
Sites)

E1: Pagham Harbour
(RamsarSite & SPA)

Table 5.11: Predicted Annual Mean SO, Concentrations as a Percentage of the Critical Level
(ng/m?)

Maximum (Local Wildlife
Sites)

E1: Pagham Harbour
(RamsarSite & SPA)

IIIIIIIIIIIIIIIIIIIIIIIIIIIII



,

N

7,

5.33 There are no predicted exceedences of the critical levels for NOy or SO; at the identified

sensitive habitat site or anywhere within the modelled grid.

5.34 The significance criteria provided by the EA states that for Ramsar and SPA sites, the
impact can be considered to be insignificant if the long-term PC is less than 1% of the long-term
Critical Level and the short-term PC is less than 10% of the short-term Critical Level. The impact
of the operation of the Proposed Development atthe Ramsar and SPA site is therefore considered

to be insignificant.
5.35 The significance criteria provided for by the EA guidance states that for LWSs the impact

can be considered to be insignificant if both the long and short-term PC is less than 100% of the

relevant Critical Level. The impacton LWSs is therefore also considered to be insignificant.

E utrophication

5.36 Predicted maximum nutrient nitrogen deposition rates are compared with the critical load

for eutrophication in Table 5.12.

Table 5.12: Predicted Eutrophication Rates (kg N/ha/r)

Pagham Harbour Ramsar Site

and SPA 8-10 0.0001 0.001

5.37 The maximum predicted nitrogen deposition rate due to emissions from the Proposed
Development are less than 0.001% of the critical load at the identified statutory habitat site,

therefore the impact is considered to be negligible significance.

5.38 Predicted maximum acidification rates are compared with the relevant critical loads and

background acidification rates in Table 5.13.

Table 5.13: Predicted Acidification Rates (keg/ha/yr)

Pagham
Harbour Ramsar 0.00004 0 1
Site and SPA

78.5

33

ARUN DISTRICT COUNCIL Y/103/18/PL



\\\\\\\

)

539 The maximum predicted acidification rate due to emissions from the Proposed
Development is effectively 0% of the critical load function at the most sensitive habitat within the

identified statutory habitat site and therefore the impact is considered to be of negligible
significance.
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6 MITIGATION AND RESIDUAL EFFECTS

6.1 Air quality impacts associated with emissions from the crematorium are predicted to be
negligible at the human and habitat receptor locations examined, therefore further mitigating
measures are not considered necessary.
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7 CONCLUSIONS

7.1 An assessment has been carried out to determine the local air quality impacts associated

with the operation of the proposed crematorium.

7.2 Detailed air quality modelling using the AERMOD 7 dispersion model has been undertaken
to predict the impacts associated with stack emissions from the cremator. In order to provide a
conservative assessment of potential impacts, pollutant emissions have been assumed to occur
at the Environment Agencys emission limits for abated cremators. A stack height of 13m was

selected to ensure adequate dispersion of the exhaust gases.

7.3 Predicted maximum process concentrations at sensitive receptor locations are well within
the relevant air quality standards for all pollutants considered. The significance of the impacts has
been assessed as negligible in accordance with the significance criteria outlined in the EPUK /

IAQM planning guidance.

7.4 At nearby sensitive habitat sites, the predicted process contributions are also negligible
compared with the critical levels for airborne pollutant concentrations and critical loads for nutrient

nitrogen deposition and acidification.

7.5 Itis considered that air quality does not pose a constraint to the development of the Site

as proposed.
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APPENDIX A - AIR QUALITY TERMINOLOGY

Accuracy A measure of how well a set of data fits the true value.
Air quality Policy target generally expressed as a maximum ambient concentration
objective to be achieved, either without exception or with a permitted number of]

exceedences 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. Usually this is for a calendar year, but some species are
reported for the period April to March, known as a pollution year. This
period avoids splitting winter season between 2 years, which is useful
for pollutants that have higher concentrations during the winter months.

AQMA Air Quality Management Area.
DEFRA Department for E nvironment, Food and R ural Affairs.
Exceedence A period of time where the concentrations of a pollutant is greater than,

or equal to, the appropriate air guality standard.

Fugitive emissions

E missions arising from the passage of vehicles that do not arise from the
exhaust system.

LAQM Local Air Quality Management.

NO Nitrogen monoxide, a.k.a. nitric oxide.

NO> Nitrogen dioxide.

NOy Nitrogen oxides.

OF! Ozone.

Percentile The percentage of results below a given value.

PMig Particulate matter with an aerodynamic diameter of less than 10

micrometres.

ppb parts per billion

The concentration of a pollutant in the air in terms of volume ratio. A
concentration of 1 ppb means that for every billion (10°) units of air, there
is one unit of pollutant present.

ppm parts per million

The concentration of a pollutant in the air in terms of volume ratio. A
concentration of 1 ppm means that for every billion (10°) units of air, there
is one unit of pollutant present.

Ratification
(Monitoring)

Involves a critical review of all information relating to a data set, in order
to amend or reject the data. When the data have been ratified they
represent the final data to be used (see also validation).

I g/m3 micrograms per

A measure of concentration in terms of mass per unit volume. A

cubic metre concentration of 11 g/m® means that one cubic metre of air contains one
microgram (millionth of a gram) of pollutant.
UKAS United Kingdom Accreditation Service.

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 E uropean legislation.

USA

Updating and S creening Assessment.

ARUN DISTRICT COUNCIL Y/103/18/PL

37



7

L W

S

Validation (modelling) [Refers to the general comparison of modelled results against monitoring

RN

data carried out by model developers.

Validation (monitoring) |S creening monitoring data by visual examination to check for spurious

and unusual measurements (see also ratification).

Verification (modelling)|Comparison of modelled results versus any local monitoring data at]

relevant locations.
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APPENDIX B " ENVIRONMENTAL ASSESSMENT LEVELS

Table B1: Air Quality Standards and Environmental Assessment Levels

.

40 UK AQO and EU Limit Value
Nitrogen Dioxide UK AQO and EU LimitValue, not to be
(NO>) exceeded more than 18 times per annum,
1-hour 200 equivalent to the 99.8™ percentile of
1-hour means
UK AQO and EU Limit Value, not to be
24-hour 125 exceeded more than 3 times per annum,
equivalent to the 99.2™ percentile of
24-hour means
S ulohur Dioxide UK AQO and EU Limit Value, not to be
(S Op) 1-hour 350 exceeded more than 24 times per annum,
2 equivalent to the 99.7" percentile of
1-hour means
UK AQO, not to be exceeded more than
15-minute 266 35 times per annum, equivalent to the
99.9™ percentile of 15-minute means
(CO) 1-hour 30,000 EAL
annual 40 UK AQO and EU Limit Value
Particulate Matter UK AQO and EU LimitValue, not to be
(as PMio) ) exceeded more than 35 times per annum,
24-hour >0 equivalent to the 90.4™" percentile of
24-hour means
Fairtllac'\L/Jllza:)e Matter annual 25 (a) EU LimitValue
annual 5 AQO (England and Wales) and EU Limit
Benzene (Cs) Value
1-hour 195 EAL
Hydrogen Chloride
(HCl) 1-hour 750 EAL
M (Hg) annual 0.25 EAL
ercu
Ve 1-hour 7.5 EAL

(@)Reducing to 20 1 g/m?in 2020

ARUN DISTRICT COUNCIL Y/103/18/PL
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APPENDIX C " STACK EMISSION PARAMETERS

Table C1: Emission Parameters

Stack Height (m) 13.0

Stack diameter (m) 0.35

Temperature of release (K) 432.44

Actual flow rate (Am?3/s) 0.49 (a)

E mission velocity at stack exit (m/s) 5.1

Normalised flow rate (Nm?3/s) 0.23 (b)

Emission Concentration (mg/Nm?3) (b)

HCI 30

Cco 100

PM 20

Hg 0.05

\'Jel@ 20

NOXx 350

SO; 50

PCDD/Fs 1.0x 107

Emission Rate (g/s) Long-Term (c) Short-Term
HCI 0.00165 0.00697
Cco 0.00551 0.02322
PM 0.00110 0.00464
Hg 0.000003 0.00001
\'Jel@ 0.00110 0.00464
NOXx 0.01930 0.08127
SO; 0.00276 0.01161
PCDD/Fs 5.51x 1072 2.32x10712

(c) Assuming 2.080 operational hours per annum.

(a) Actual flow rate at432.44 K and 9.6% O,, 101.3 kPa, 18.6% H.0
(b) Reference conditions: 273 K and 11% O, 101.3 kPa, dry gas
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APPENDIX D " STACK HEIGHT SCREENING (D1)
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APPENDIX E ~ WIND ROSES (SHOREHAM AIRPORT)

Figure E1: 2013
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Figure E5: 2017
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APPENDIX F - ENVIRONMENTAL ASSESSMENT LEVELS FOR THE PROTECTION OF
VEGETATION AND ECOSYSTEMS

Critical Levels

Critical levels are thresholds of airborne pollutant concentrations above which damage may be
sustained to sensitive plants and animals.

The critical levels for the protection of vegetation and ecosystems as defined by the EU Directive
2008/50/EC and the 2010 UK Air Quality Standards Regulations are summarised in Table F1.

Table F1: Critical Levels for the Protection of Vegetation and Ecosystems

. . Annual Mean 30
Oxides of Nitrogen (NOx) -
Daily Mean 75
10 (sensitive habitats with
Sulphur Dioxide (S 02) Annual Mean lichen and bryophytes)
20 (all other habitats)

Background NOx and S O, concentrations for the identified habitat sites have been obtained from the

Defra Background Maps and are summarised in Table F2.

Table F2: Annual Mean Background NOx and SO Concentrations (1 g/m?3)

Pagham Harbour (Ramsar & SPA) 8.4 2.5
Local Wildlife Sites 9.6 2.3

Critical Loads

Critical loads refer to the threshold beyond which deposition of pollutants to water or land results in
measurable damage to vegetation and habitats. This takes the form of either gravitational settling of
particulate matter (dry deposition) or wet deposition, where atmospheric pollutants dissolve in water

vapour and then precipitate to the ground (e.g. as rain, snow, fog etc.).

Critical loads for eutrophication (nutrient nitrogen deposition) and background nutrient nitrogen
deposition rates have been obtained from APIS and are summarised in Table F3 for the identified
habitat sites.
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Table F3: Critical Loads (Eutrophication) and Background Nutrient Nitrogen Deposition

Coastal Stable
Dune Grassland ~ 8to10 11.9
Acid Type

Pagham Harbour (Ramsar &
SPA)

The background nutrient nitrogen deposition rates exceed the critical loads at the majority of the
identified habitat sites.

For acidic deposition, the critical load of a habitat site is largely determined by the underlying geology
and soils. The critical load of acidification is defined by a critical load function (CLF), which describes
the relationship between the relative contributions of sulphur (S) and nitrogen (N) to the total

acidification.

The critical load function is defined by the following parameters:

¢ CLmaxS, the maximum critical load of acidity for S, assuming there is no N deposition;
¢ CLminN, is the critical load of acidity due to nitrogen removal processes in the soil only (i.e.
independent of deposition); and

¢ CLmaxN, is the maximum critical load of acidity for N, assuming there is no S deposition.

The critical loads for acidification for the most sensitive habitat type within the identified ecological

habitats are presented in Table G4.

Table G4: Critical Loads (Acidification) and Background Nitrogen and Sulphur Acidification
Rates

Pagham Harbour

(Ramsar & SPA) 0.9 0.4 1.3 0.85 0.17 78.5

The background acidification rates are within the relevant CLFs at the identified habitat site.
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