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1. Introduction 

 This report assesses the likely significant air quality effects resulting from the upgrade to 
the K3 Waste to Energy Facility. 

Industrial Emissions Directive Limits 

 K3 has been/will be designed and operated in accordance with the requirements 
of the Industrial Emissions Directive (2010/75/EU) [Ref 1], known hereafter as 
the IED, which requires adherence to emission limits for a range of pollutants.   

 Emission limits in the IED are specified in the form of half-hourly mean 
concentrations; daily-mean concentrations; mean concentrations over a period 
of between 30 minutes and 8 hours; or, for dioxins and furans, mean 
concentrations evaluated over a period of between 6 and 8 hours.  

 For the purposes of this assessment for those pollutants having only one emission 
limit (for a single averaging period), the K3 Proposed Development has been 
assumed to operate at that limit.  Where more than one limit exists for a 
pollutant, the half-hourly mean emission concentration limit has been used to 
calculate short-term (less than 24-hour average) peak ground-level 
concentrations (Scenario 1). The daily mean emission concentration limit has 
been used for these pollutants to calculate long-term (greater than 24-hour 
average) mean ground-level concentrations (Scenario 2). The IED emission limit 
values are provided in Table 1. 

Pollutant 
Scenario 1 
Short-Term Emission Limits 
(mg.Nm-3) 

Scenario 2 
Daily-Mean Emission Limits 
(mg.Nm-3) 

Particles 30 10 

Hydrogen chloride (HCl) 60 10 

Hydrogen fluoride (HF) 4 1 

Sulphur dioxide (SO2) 200 50 

Nitrogen oxides (NOx) 400 200 

Carbon monoxide (CO) - 50 

Group 1 metals (a) - 0.05 (d) 

Group 2 metals (b) - 0.05 (d) 

Group 3 metals (c) - 0.5 (d) 

Dioxins and furans - 0.0000001 (e) 

Table 1: Relevant Industrial Emission Directive Limit Values 

 The following notes accompany Table 1: 

• All concentrations referenced to temperature 273 K, pressure 101.3 kPa, 
11% oxygen, dry gas.  

• (a) Cadmium (Cd) and thallium (Tl). 

• (b) Mercury (Hg). 

• (c) Antimony (Sb), arsenic (As), lead (Pb), chromium (Cr), cobalt (Co), 
copper (Cu), manganese (Mn), nickel (Ni), and vanadium (V). 
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• (d) All average values over a sample period of a minimum of 30 minutes 
and a maximum of 8 hours. 

• (e)  Average values over a sample period of a minimum of 6 hours and 
a maximum of 8 hours.  The emission limit value refers to the total 
concentration of dioxins and furans calculated using the concept of toxic 
equivalence (TEQ). 

 Ammonia (NH3), polychlorinated biphenyls (PCBs) and polycyclic aromatic 
hydrocarbons (PAHs) are not specifically regulated under the IED. For the 
purposes of this assessment, the emission concentrations in Table 2 have been 
used for these pollutants to calculate long-term (greater than 24-hour average) 
mean ground-level concentrations (Scenario 2).  

Pollutant Scenario 2 
Emission Concentrations (mg.Nm-3) 

NH3  5 
PCBs 0.005 
PAHs (as B[a]P equivalent) 0.001 

Table 2 Modelled Emission Concentrations for non-IED Regulated Pollutants 

 The following notes accompany Table 2: 

• All concentrations referenced to temperature 273 K, pressure 101.3 kPa, 
11% oxygen, dry gas. 

• Emission limits obtained from the IPPC Reference Document on the Best 
Available Techniques for Waste Incineration (August 2006) 

Waste Framework Directive 

 Directive 2008/98/EC of the European Parliament and Council on Waste requires 
member states to ensure that waste is recovered or disposed of without harm to 
human health and the environment. It requires member states to impose certain 
obligations on all those dealing with waste at various stages. Operators of waste 
disposal and recovery facilities are required to obtain a permit or register a permit 
exemption. Retention of the permit requires periodic inspections and 
documented evidence of the activities in respect of waste.  

 The Waste Framework Directive (WFD) requires member states to take 
appropriate measures to establish an integrated and adequate network of 
disposal installations. The WFD also promotes environmental protection by 
optimising the use of resources, promoting the recovery of waste over its disposal 
(the “waste hierarchy”).  

 Annex I and II of the WFD provide lists of the operations which are deemed to 
be “disposal” and “recovery”, respectively. The terms are mutually exclusive, and 
an operation cannot be a disposal and recovery operation simultaneously. Where 
the operation is deemed to be a disposal operation, the permit will contain more 
extensive conditions than for a recovery operation. 

 The principal objective of a recovery operation is to ensure that the waste serves 
a useful purpose, replacing other substances which would have been used for 
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that purpose. Where the combustion of waste is used to provide a source of 
energy, the operation is deemed to be a recovery operation. 

 The proposed development is deemed to be a recovery operation on the basis 
that the operation falls under the description of the first operation listed under 
Annex II: 

“R 1 Use principally as a fuel or other means to generate energy” 

 The Environmental Permitting Regulations 2016 (EPR) [Ref 2] implement the 
WFD in the UK. As such, the EA is responsible for implementing the obligations 
set out in the WFD. 

Ambient Air Quality Criteria 

 There are several EU Air Quality Directives and UK Air Quality Regulations [Ref 
3] that will apply to the operation of the K3 Proposed Development.  These 
provide a series of statutory air quality limit values, target values and objectives 
for pollutants, emissions of which are regulated through the IED. 

 There are some pollutants whose emission levels are regulated by the IED but 
which do not have statutory ambient air quality standards prescribed under 
current legislation.  For these pollutants, a number of non-statutory ambient air 
quality objectives and guidelines exist which have been applied within this 
assessment. The EA provides further assessment criteria in its online guidance. 

Air Quality Directive and Air Quality Standards Regulations 

 The 2008 Ambient Air Quality Directive (2008/50/EC) [Ref 4] aims to protect 
human health and the environment by avoiding, reducing or preventing harmful 
concentrations of air pollutants; it sets legally binding concentration-based limit 
values, as well as target values. There are also information and alert thresholds 
for reporting purposes. These are to be achieved for the main air pollutants: 
particulate matter (PM10 and PM2.5), nitrogen dioxide (NO2), sulphur dioxide 
(SO2), ozone (O3), carbon monoxide (CO), lead (Pb) and benzene.  This Directive 
replaced most of the previous EU air quality legislation and in England was 
transposed into domestic law by the Air Quality Standards (England) Regulations 
2010 [Ref 3], which in addition incorporates the 4th Air Quality Daughter 
Directive (2004/107/EC) that sets targets for ambient air concentrations of 
certain toxic heavy metals (arsenic, cadmium and nickel) and polycyclic aromatic 
hydrocarbons (PAHs). Member states must comply with the limit values (which 
are legally binding on the Secretary of State) and the Government and devolved 
administrations operate various national ambient air quality monitoring networks 
to measure compliance and develop plans to meet the limit values.  The 
statutory ambient limit values are listed in Table 3. 

Pollutant Averaging Period Limit Values Not to be Exceeded 
More Than 

Nitrogen 
Dioxide (NO2) 

1 hour 200 μg.m-3  18 times pcy 

Annual 40 μg.m-3 - 

Particulate 
Matter (PM10) 

24 hour 50 μg.m-3 35 times pcy 

Annual 40 μg.m-3  - 
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Pollutant Averaging Period Limit Values 
Not to be Exceeded 
More Than 

Particulate 
Matter (PM2.5) 

Annual 25 μg.m-3 - 

Carbon Monoxide 
Maximum daily running 
8 hour mean 10,000 μg.m-3 - 

Sulphur Dioxide 
(SO2) 

15 minute 266 μg.m-3  > 35 times pcy 

1 hour 350 μg.m-3 > 24 times pcy 

24 hour 125 μg.m-3 > 3 times pcy 

Lead Annual 0.25 μg.m-3 - 

Arsenic (As) Annual  0.006 μg.m-3 - 

Cadmium (Cd) Annual  0.005 μg.m-3  - 

Nickel (Ni) Annual  0.02 μg.m-3  - 

Table 3 Statutory Air Quality Limit Values  

Non-Statutory Air Quality Objectives and Guidelines 

 The Environment Act 1995 established the requirement for the Government and 
the devolved administrations to produce a National Air Quality Strategy (AQS) 
for improving ambient air quality, the first being published in 1997 and has been 
revised several times since, with the latest published in 2007 [Ref 5].  The 
Strategy sets UK air quality standards and objectives for the pollutants in the Air 
Quality Standards Regulations plus 1,3-butadiene and recognises that action at 
national, regional and local level may be needed, depending on the scale and 
nature of the air quality problem.  There is no legal requirement to meet 
objectives set within the UK AQS except where equivalent limit values are set 
within the EU Directives. 

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

 Non-statutory ambient air quality objectives and guidelines also exist within the 
World Health Organisation Guidelines [Ref 6] and the Expert Panel on Air Quality 
Standards Guidelines (EPAQS) [Ref 7]. The non-statutory ambient objectives and 
guidelines are presented in Table 4. 
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Pollutant Averaging Period Guideline Target Date 

Particulate Matter 
(PM2.5) 

Annual 
Target of 15% reduction in 
concentrations at urban 
background locations 

Between 2010 and 
2020 (a) 

Annual 25 μg.m-3 2020 (a) 
PAHs (as B[a]P 
equivalent) Annual (a) 0.00025 μg.m-3 - 

Sulphur Dioxide 
(SO2) 

Annual (b) 50 µg.m-3 - 

Hydrogen Chloride 1 hour (c) 750 µg.m-3 - 
Hydrogen Fluoride 1 hour (c) 160 µg.m-3 - 

Table 4: Non-Statutory Air Quality Objectives and Guidelines 

 The following notes accompany Table 4: 

• (a) Target date set in UK Air Quality Strategy 2007 

• (b) World Health Organisation Guidelines 

• (c) EPAQS recommended guideline values 

Environmental Assessment Levels 

 The EA online guidance entitled ‘Environmental management – guidance, Air 
emissions risk assessment for your environmental permit’ [Ref 8] provides further 
assessment criteria in the form of Environmental Assessment Levels (EALs).   

 Table 5 presents all available EALs for ambient concentrations of the pollutants 
relevant to this assessment. 
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Pollutant Long-term EAL, μg.m-3 Short-term EAL, μg.m-3 

Nitrogen dioxide (NO2) 40 (a) 200 
Carbon monoxide (CO) - 10,000 
Sulphur dioxide (SO2) 50 267 
Particulates (PM10) 40 (a) 50 
Particulates (PM2.5) 25 - 
Hydrogen chloride (HCl) - 750 
Hydrogen fluoride (HF) 16 (monthly average) 160 
Arsenic (As) 0.003 - 
Antimony (Sb) 5 150 
Cadmium (Cd) 0.005 - 
Chromium (Cr) 5 150 
Chromium VI (oxidation 
state in the PM10 fraction) 

0.0002 - 

Cobalt (Co) 0.2 (a) 6 (a) 
Copper (Cu) 10 200 
Lead (Pb) 0.25 - 
Manganese (Mn) 0.15 1500 
Mercury (Hg) 0.25 7.5 
Nickel (Ni) 0.02 - 
Thallium (Tl) 1 (a) 30 (a) 
Vanadium (V) 5 1 
PAHs (as B[a]P equivalent) 0.00025  - 
Ammonia  5 - 

Table 5: Environmental Assessment Levels (EALs) 

 In Table 5, (a) refers to EALs obtained from the EA’s earlier Horizontal Guidance 
Note EPR H1 guidance note [Ref 9], as no levels are provided in the current 
guidance. 

 Within the assessment, the statutory ambient air quality limit and target values 
(as presented in Table 3) are assumed to take precedent over objectives, 
guidelines and the EALs.  In addition, for those pollutants which do not have any 
statutory air quality standards, the assessment assumes the lower of either the 
EAL or the non-statutory air quality objective or guideline where they exist. 

Environmental Protection Legislation  

Environmental Permitting 

 Certain industrial installations are regulated under the Environmental Permitting 
Regulations (England and Wales) Regulations 2016, which implement the EU 
Directive 2008/1/EC concerning Integrated Pollution Prevention and Control 
(“the IPPC Directive”). The EPR define activities that require the operator to 
obtain an Environmental Permit from the EA.  

 EPR is a regulatory system to control the environmental and health impacts 
across all environmental media (using an integrated approach) of certain listed 
industrial activities, via a single permitting process. To gain a permit, operators 
have to demonstrate in their applications, in a systematic way, that the 
techniques they are using or are proposing to use for their installation are the 
Best Available Techniques (BAT) to prevent or minimise the effects of the activity 
on air, land and water taking account of relevant local factors. The permitting 
process also places a duty on the regulating body to ensure that the requirements 
of the IPPC Directive are included for permitted sites to which these apply.  
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 It is a mandatory requirement of EPR that the Agency ensures that no single 
industrial installation regulated is the sole cause of a breach of a UK air quality 
objective. Additionally, the Agency has committed to guarantee that no 
installation will contribute significantly to a breach of a UK air quality objective.  

 To do this the Agency will ensure that BAT is used to deliver the maximum 
improvements to air quality where UK air quality objectives are in danger of 
being breached.  

 Section 5.2 of the Overarching National Policy Statement for Energy (EN-1) Air 
quality and emissions sets out the potential impacts associated with 
infrastructure development, what should be included in an ES and the role of 
the IPC in decision making and mitigation. It states “The ES should describe: 

• any significant air emissions, their mitigation and any residual effects 
distinguishing between the project stages and taking account of any 
significant emissions from any road traffic generated by the project; 

• the predicted absolute emission levels of the proposed project, after 
mitigation methods have been applied; 

• existing air quality levels and the relative change in air quality from existing 
levels; and 

• any potential eutrophication impacts.” 

Methodology 

Scoping and Consultation 

 The approach includes the key elements listed below: 

• Establishing the background Ambient Concentration (AC). 

• Quantitative assessment of the effects from the completed development 
on local air quality from stack emissions utilising a “new generation” 
Gaussian dispersion model, ADMS 5. The assessment has considered both 
the Process Contributions (PC) from the facility in isolation, and the 
resultant Predicted Environmental Concentrations (PEC) that includes the 
AC. 

 Air quality guidance advises that the organisation engaged in assessing the 
overall risks should hold relevant qualifications and/or extensive experience in 
undertaking air quality assessments. The RPS air quality team members involved 
at various stages of this assessment have professional affiliations that include 
Fellow and Member of the Institute of Air Quality Management, Chartered 
Chemist, Chartered Scientist, Chartered Environmentalist and Member of the 
Royal Society of Chemistry and have the required academic qualifications for 
these professional bodies. In addition, the Director responsible for authorising all 
deliverables has over 15 years’ experience. 
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Establishing Baseline Conditions  

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

 The atmospheric pollutant concentrations depend not only on local sources, but 
also on regional pollution and pollution from more remote sources brought in on 
the incoming air mass. This background contribution needs to be added to the 
fraction from the modelled sources and is usually obtained from measurements 
or estimates of urban background concentrations for the area in locations that 
are not directly affected by local emissions sources.  

 Where it has been necessary to consider background pollution levels, these have 
been derived from consideration of Air Quality Review & Assessment findings 
and assessment of existing local air quality through a review of available air 
quality monitoring and Defra background map data in the vicinity of the proposed 
site. 

Assessment of Effects 

Operation of the K3 Proposed Development 

Summary of Key Pollutants Considered 

 Residual emissions from the flue gas treatment system and their effects on 
human health and ecological receptors have been assessed in this report.  

 The risk of impacts due to fugitive emissions of dust, odour and bio-aerosols 
during the operational phase are expected to be the same as the permitted K3 
development and have not been considered further.  

 The assessment methodology for the stack emissions are described in the 
following sections.  

Dispersion Model Selection 

 A number of commercially available dispersion models are able to predict ground 
level concentrations arising from emissions to atmosphere from elevated point 
sources.  Modelling for this study has been undertaken using ADMS 5, a version 
of the ADMS (Atmospheric Dispersion Modelling System) developed by 
Cambridge Environmental Research Consultants (CERC) that models a wide 
range of buoyant and passive releases to atmosphere either individually or in 
combination. The model calculates the mean concentration over flat terrain and 
also allows for the effect of plume rise, complex terrain, buildings and deposition.  
Dispersion models predict atmospheric concentrations within a set level of 
confidence and there can be variations in results between models under certain 
conditions; the ADMS 5 model has been formally validated and is widely used 
in the UK and internationally for regulatory purposes. 
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 ADMS comprises a number of individual modules each representing one of the 
processes contributing to dispersion or an aspect of data input and output.  
Amongst the features of ADMS are: 

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

• A number of complex modules including the effects of plume rise, complex 
terrain, coastlines, concentration fluctuations and buildings; and 

• A facility to calculate long-term averages of hourly mean concentration, 
dry and wet deposition fluxes and radioactivity, and percentiles of hourly 
mean concentrations, from either statistical meteorological data or hourly 
average data. 

Meteorological Data 

 The most important meteorological parameters governing the atmospheric 
dispersion of pollutants are wind direction, wind speed and atmospheric stability 
as described below: 

• Wind direction determines the sector of the compass into which the plume 
is dispersed; 

• Wind speed affects the distance that the plume travels over time and can 
affect plume dispersion by increasing the initial dilution of pollutants and 
inhibiting plume rise; and  

• Atmospheric stability is a measure of the turbulence of the air, and 
particularly of its vertical motion. It therefore affects the spread of the 
plume as it travels away from the source.  New generation dispersion 
models, including ADMS, use a parameter known as the Monin-Obukhov 
length that, together with the wind speed, describes the stability of the 
atmosphere. 

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

 The year of meteorological data that is used for a modelling assessment can 
have a significant effect on source contribution concentrations. Dispersion model 
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simulations have been performed using five years of data from Gravesend 
between 2012 and 2016.   

 Wind roses have been produced for each of the years of meteorological data 
used in this assessment and are presented in Figure 1.  

Surface Roughness  

 The roughness of the terrain over which a plume passes can have a significant 
effect on dispersion by altering the velocity profile with height, and the degree 
of atmospheric turbulence.  This is accounted for by a parameter called the 
surface roughness length.   

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

Terrain 

 A complex terrain file has been included within the model to ensure that the 
relative height between receptors and the source of emissions is taken into 
account. 

Building Wake Effects 

 The movement of air over and around buildings generates areas of flow 
circulation, which can lead to increased ground level concentrations in the 
building wakes.  Where building heights are greater than about 30 - 40% of the 
stack height, downwash effects can be significant. The buildings associated with 
the Proposed Development that have been included within the model are 
provided in Table 6. The predictions presented in this report therefore include 
building wake effects.  

 
 Building Name Approx. location of 

centre (x,y) 
Length 
(m) 

Width (m) Height 
(m) 

K3 

Air Cooled Condenser 592098, 166589 29 80 27 
Turbine Hall 592150, 166634 40 27 23 
Flue Gas Treatment 592166, 166599 16 44 23 
Flue Gas Treatment 592181, 166615 24 43 31 
Boiler Hall 592192, 166639 30 61 50 
Bunker Hall 592223, 166662 40 72 36 
Tipping Hall 592253, 166692 46 51 21 
Bottom Ash Hall 592193, 166697 16 32 21 

Table 6 Buildings Included Within the Model 

Stack Parameters and Emissions Rates Used in Model  

 Stack and emissions characteristics modelled are provided in Table 7. For the 
purposes of modelling, it has been assumed that pollutant emission 
concentrations are at the limit set in the IED. As this is the maximum 
concentration that could be permitted, this is a worst-case assumption. The 
locations of the stacks are shown in Figure 2.  

Parameter Unit Permitted K3  K3 Proposed Development 
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Grid coordinates x,y 592135, 166569 592135, 166569 

Stack height m 90 90 

Internal diameter m 3.25 3.25 

Efflux velocity m.s-1 19.06 22.81 

Efflux temperature oC 140 140 

Actual Volumetric flow  m3.s-1 158.42 189.2 

O2  % 8.1 8.1 
Water % 17.8 17.8 

Normalised Volumetric 
Flow (00C, dry, 11% O2) 

Nm3.s-1 110.98   132.9 

Pollutants 
Short Long Short Long 

Particles 
g.s-1 3.33 1.11 3.99 1.33 

HCl 
g.s-1 6.66 1.11 7.98 1.33 

HF 
g.s-1 0.44 0.11 0.53 0.13 

SO2 
g.s-1 22.20 5.55 26.59 6.65 

NOx 
g.s-1 44.39 22.20 53.18 26.59 

CO 
g.s-1 11.10 5.55 13.29 6.65 

Group 1 Metals Total (b) 
g.s-1 - 5.55E-03 - 6.65E-03 

Group 2 Metals (c) 
g.s-1 - 5.55E-03 - 6.65E-03 

Group 3 Metals Total (d) 
g.s-1 - 5.55E-02 - 6.65E-02 

Dioxins and furans 
g.s-1 - 1.11E-08 - 1.33E-08 

PCBs 
g.s-1 - 5.55E-04 - 6.65E-04 

PAHs – B[a]P 
g.s-1 - 1.11E-04 - 1.33E-04 

NH3 
g.s-1 - 5.55E-01 - 6.65E-01 

Table 7 Stack and Emissions Characteristics – Main Stacks  

Modelled Scenarios 

 The K3 Proposed Development has been modelled and compared with the future 
baseline (i.e. the permitted K3 operating). From this, the increase due to the 
increased waste throughput has been calculated. 

NOx to NO2 Assumptions for Annual-Mean Calculations 
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 Total conversion (i.e. 100%) of NO to NO2 is sometimes used for the estimation 
of the absolute upper limit of the annual mean NO2.  This technique is based on 
the assumption that all NO emitted is converted to NO2 before it reaches ground 
level.  However, in reality the conversion is an equilibrium reaction and even at 
ambient concentrations a proportion of NOx remains in the form of NO.  Total 
conversion is, therefore, an unrealistic assumption, particularly in the near field 
[Ref 10]. While this approach is useful for screening assessments, it is not 
appropriate for detailed assessments.  

 Historically, the EA has recommended that for a ‘worse case scenario’, a 70% 
conversion of NO to NO2 should be considered for calculation of annual average 
concentrations.  If a breach of the annual average NO2 objective/limit value 
occurs, the EA requires a more detailed assessment to be carried out with 
operators asked to justify the use of percentages lower than 70%. 

 Following the withdrawal of the EA’s H1 guidance document, there is no longer 
an explicit recommendation; however, for the purposes of this detailed 
assessment, a 70% conversion of NO to NO2 has been assumed for annual 
average NO2 concentrations in line with the EA’s historic recommendations. 

NOx to NO2 Assumptions for Hourly-Mean Calculations 

 An assumed conversion of 35% follows the EA’s recommendations [Ref 11] for 
the calculation of ‘worse case’ scenario short-term NO2 concentrations.   

Modelling of Long-term and Short-term Emissions 

 Long-term (annual-mean) NO2 has been modelled for comparison with the 
relevant annual mean objectives.   

 For short-term NO2, the objective is for the hourly-mean concentration not to 
exceed 200 μg.m-3 more than 18 times per calendar year. As there are 8,760 
hours in a non-leap year, the hourly-mean concentration would need to be 
below 200 μg.m-3 in 8,742 hours, i.e. 99.79% of the time. Therefore, the 
99.79th percentile of hourly NO2 has been modelled. 

Significance Criteria 

Completed Development 

 The on-line EA guidance for risk assessments [Ref 8] provides details for 
screening out substances for detailed assessment. In particular, it states that: 

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

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

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

If you meet both of these criteria you don’t need to do any further assessment of 
the substance.  
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If you don’t meet them, you need to carry out a second stage of screening to 
determine the impact of the PEC.”  

 The PEC refers to the Predicted Environmental Concentration calculated as the 
PC added to the ambient concentration.  The on-line EA guidance continues by 
stating that: 

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

 It then states that further action may be required where:  

“your PCs could cause a PEC to exceed an environmental standard (unless the PC 
is very small compared to other contributors – if you think this is the case contact 
the EA) the PEC is already exceeding an environmental standard” 

 On that basis: 

• The impacts are not considered significant if the short-term PC is less than 
10 % of the short-term Environmental Assessment Level (EAL); 

• The impacts are not considered significant if the long-term PC is less than 
1 % of the long-term EAL; or 

• The impacts are not considered significant if the PEC is below the EAL.  

 For the purposes of this assessment, impacts that are not considered significant 
are described as negligible. 

Limitations and Assumptions 

 All air quality assessment tools, whether models or monitoring measurements, 
have limitations. The choices that the practitioner makes in setting-up the 
model, choosing the input data, and selecting the baseline monitoring data will 
decide whether the final predicted impact should be considered a central 
estimate, or an estimate tending towards the upper bounds of the uncertainty 
range (i.e. tending towards worst-case). 

 The atmospheric dispersion model itself has limitations, due to it being a 
simplified version of the real situation: it uses a sophisticated set of 
mathematical equations to approximate the complex physical and chemical 
atmospheric processes taking place as a pollutant is released and as it travels to 
a receptor. The predictive ability of even the best model is limited by how well 
the turbulent nature of the atmosphere can be represented. 

 Each of the data inputs for the model, listed earlier, will also have some 
uncertainty associated with them.   Where it has been necessary to make 
assumptions, these have mainly been made towards the upper end of the range 
informed by an analysis of relevant, available data.  

 The main components of uncertainty in the total predicted concentrations, made 
up of the background concentration and the modelled fraction, include those 
summarised in Table 8.  
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Concentration Source of 
Uncertainty 

Approach to Dealing 
with Uncertainty 

Comments 

Background 
Concentration 

Characterisation of 
current baseline air 
quality conditions 

The background 
concentration used 
within the assessment is 
the most conservative 
value from a comparison 
of measured and Defra 
mapped concentration 
estimates. 

The background 
concentration is the major 
proportion of the total 
predicted concentration. 
The conservative 
assumptions adopted 
ensure that the background 
concentration used within 
the model should lead to a 
forecast concentration that 
is towards the top of the 
uncertainty range, rather 
than a central estimate. 

Characterisation of 
future baseline air 
quality (i.e. the air 
quality conditions in 
the future assuming 
that the 
development does 
not proceed) 

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

Model Input/Output Data 

Meteorological Data 

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

The modelled fraction is 
likely to contribute to the 
result being between a 
central estimate and the 
top of the uncertainty 
range. 

Receptors 
 

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

Table 8 Summary of Main Components of Uncertainty 

 The analysis of the component uncertainties indicates that, notwithstanding the 
limitations of the assessment, the predicted total concentration is likely to be 
conservative.  The actual concentrations that will be found when the 
development is completed are unlikely to be higher than those presented within 
this report and are more likely to be lower. 
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Existing Baseline Conditions 

 The background concentration often represents a large proportion of the total 
pollution concentration, so it is important that the background concentration 
selected for the assessment is realistic.  

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

• Defra maps [Ref 12], which show estimated pollutant concentrations across 
the UK in 1 km grid squares; and 

• Published results of local authority Review and Assessment (R&A) studies 
of air quality, including local monitoring and modelling studies. 

 A detailed description of how the baseline air quality has been derived for the 
key combustion related pollutants (NO2 and PM10) for the K3 Proposed 
Development is summarised in the following paragraphs.  

Review and Assessment Process 

 Swale Borough Council (SBC), has designated four areas as AQMAs due to high 
levels of NO2 attributable to road traffic: 

• AQMA 1 – Newington AQMA, 6 km west of the Site. 

• AQMA 2 – Ospinge Street, Faversham, 9.7 km southwest of the Site. 

• AQMA 3 – East Street, Sittingbourne, 3 km south of the Site. 

• AQMA 4 – St Pauls Street, Sittingbourne, 2.8 km south of the Site. 

 The Site is not located within a designated AQMA. As such, air quality at the Site 
is likely to be good.  

Local Urban Background Monitoring 

 Monitors at urban background locations measure concentrations away from the 
local influence of emission sources. SBC does not operate any continuous 
automatic instruments in a background location. The nearest continuous 
automatic monitor in a background location is in the neighbouring borough of 
Maidstone, approximately 13 km from the Site; the urban background monitor 
at Chatham Luton was closed in 2014 and the urban background monitor at the 
Chaucer Technology School in Canterbury is approximately 23 km from the Site, 
considerably further away than the Maidstone site. 

 The most recent annual-mean concentrations measured at Maidstone are 
presented in Table 9. Values shown in bold have low data capture.  
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Monitor 
Name 

Approx. 
Distance from 
the Site (km) 

Pollutant 
Concentration (μg.m-3) 

2011 2012 2013 2014 2015 2016 Ave 

Maidstone 
(Rural 
Background) 

13 

NO2  12.5 13.7 13.5 12.3 12.6 12.0 12.8 

PM10  15.8 17.5 18.8 25.3 19.0 20 19.4 

Table 9 Automatically Monitored Urban Background Annual-Mean Concentrations 

 SBC manually monitors NO2 concentrations at three urban background locations 
using passive diffusion tubes and the most recently measured annual-mean 
concentrations are presented in Table 10. All concentrations have been adjusted 
for bias in accordance with good practice. 

Monitor 
Name 

Approx. 
Distance from 
the Site (km) 

x y 

Concentration (μg.m-3) 

2011 2012 2013 2014 2015 Ave 

SW34 -
Hernehill 
Village Hall 

15.5 606624 161110 14.9 13.1 11.9 10.0 10.2 12.0 

SW77 -
Kemsley 
Fields, 
Swale Way 

0.4 591035 166521 32.3 31.3 34.5 30.9 29.7 31.7 

SW88 - 
Sonara Way 2.5 589320 165047 - 27.2 24.3 22.3 19.5 23.3 

 Table 10 Passively Monitored Urban Background Annual-Mean NO2 Concentrations  

 The existing background concentrations of other pollutants are provided in 
Appendix 1. 

Defra Mapped Concentration Estimates 

 Defra’s total annual-mean NO2 concentration estimates have been collected for 
the 1 km grid squares of the monitoring sites and the Site. Similarly, Defra’s total 
annual-mean PM10 concentration estimates have been collected for the 1 km grid 
square of the Maidstone (rural) monitoring sites and the Site. The concentrations 
are summarised in Table 11 and Table 12. 

Monitor Name 
Approx. 
Distance to 
Site (km) 

Concentration (μg.m-3) 

Range of Monitored Estimated Defra 
Mapped 

Maidstone 13.0 12.0 - 13.7 13.1 
SW34 -Hernehill Village Hall 15.5 10.0 – 14.9 13.6 

SW77 - Kemsley Fields, Swale Way 0.4 29.7 – 34.5 13.6 

SW88 - Sonara Way 2.5 19.5 – 27.2 16.2 

The Site - - 12.5 

Table 11 Defra Mapped Annual-Mean NO2 Concentration Estimates 
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Monitor Name 
Approx. 
Distance to 
Site (km) 

Concentration (μg.m-3) 

Range of Monitored Estimated Defra 
Mapped 

Maidstone 13.0 15.8 – 25.3 15.4 
The Site - - 15.4 

Table 12 Defra Mapped Annual-Mean PM10 Concentration Estimates 

Appropriate Background Concentrations for the Site 

 For NO2, the Defra mapped concentration estimates are within the range of the 
results from monitoring at the Maidstone continuous automatic monitor and 
Hernehill Village Hall but below the range at the other closest monitoring 
location sites, SW77 and SW88, where the Defra mapped concentration 
estimates are well below the bottom of the measured range. This suggests that 
the Defra mapped concentration estimate would not be conservative or 
representative of concentrations at the Site. On that basis, the average of the 
concentrations monitored at SW77 Kemsley Fields, 31.7 μg.m-3, has been used 
to inform the existing background annual-mean NO2. 

 For PM10, the Defra mapped concentration estimate is are below the range of 
the results from monitoring at the Maidstone continuous automatic monitor 
suggesting that the Defra mapped concentration estimate would not be 
conservative or representative of concentrations at the Site. On that basis, the 
average of the concentrations monitored at Maidstone, 19.4 μg.m-3, has been 
used to inform the existing background annual-mean PM10 concentration. 

Sensitive Receptors 

 The air quality assessment predicts the impacts at locations that could be 
sensitive to any changes.  For human-health effects, such sensitive receptors 
should be selected where the public is regularly present and likely to be exposed 
over the averaging period of the objective. LAQM.TG16 [Ref 13] provides 
examples of exposure locations and these are summarised in Table 13. 

Averaging 
Period 

Objectives should apply at: Objectives should generally not 
apply at: 

Annual-
mean 

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

Building façades of offices or other 
places of work where members of the 
public do not have regular access.  
Hotels, unless people live there as 
their permanent residence. 
Gardens of residential properties.  
Kerbside sites (as opposed to 
locations at the building’s façades), or 
any other location where public 
exposure is expected to be short-
term. 

Daily-mean 

All locations where the annual-mean 
objective would apply, together with 
hotels. 
Gardens of residential properties. 

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

Hourly-
mean 

All locations where the annual and 
24-hour mean would apply. Kerbside 

Kerbside sites where the public would 
not be expected to have regular 
access. 
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sites (e.g. pavements of busy 
shopping streets). 
 
Those parts of car parks, bus stations 
and railway stations etc which are not 
fully enclosed, where members of the 
public might reasonably be expected 
to spend one hour or more. 
Any outdoor locations to which the 
public might reasonably be expected 
to spend 1-hour or longer. 

Table 13: Examples of Where Air Quality Objectives Apply 

 The ground level concentrations have been modelled across a grid of 20 km by 
20 km, with a spacing of 200 m, centred on the stack. 

 In addition, the effects of the proposed development have been assessed at the 
façades of a representative selection of discrete local existing receptors.  All 
human receptors have been modelled at a height of 1.5 m, representative of 
typical head height. The locations of these discrete receptors are listed in Table 
14 and illustrated in Figure 2.  

Receptor ID 
 

Receptor 
 

Approx Distance to Site 
(m) 

Grid Reference  

x y 

R1 Recreation Way 670 591391 166087 

R2 Premier Way 970 590967 166509 

R3 Grovehurst Road 1,540 590404 166463 

R4 Grovehurst Road 1,510 590746 165486 

R5 Saffron Way 1,580 590924 165184 

R6 Straymarsh Farm 4,200 592706 170419 

R7 Wigeon Road 1,790 590368 167295 

R8 Howt Green 2,250 589762 165887 

R9 Lorimar Court 2,870 589256 165287 

R10 Key Street 4,360 588127 164204 

R11 Newlands Avenue 3,880 588855 163953 

R12 East Street 2,870 591165 163568 

R13 Frognam Gardens 4,900 595060 162529 

R14 Hartlip Hill 7,600 584437 165225 

R15 Rookery Close 6,500 588203 160829 

R16 Wren's Hill 8,600 597167 159333 

R17 Nunfield House 8,100 584481 163112 

R18 Squirrels Farm 9,500 584146 160880 

R19 Grovehurst Road 1700 590335 166741 

R20 Swale Way 800 591251 166473 

Table 14: Modelled Sensitive Receptors 

 The AQS NO2 objectives for all the different averaging periods apply at the 
façades of the modelled sensitive receptors.  

 The receptor points selected for the assessment of sensitive ecological sites are 
described in Appendix 2. 
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Assessment baseline 

 For background traffic-related NO2 concentrations, the view historically has been 
that in the UK it would reduce over time, due to the progressive introduction of 
improved vehicle technologies and increasingly stringent limits on emissions. 
However, the results of recent monitoring across the UK suggest that background 
annual-mean NO2 concentrations have not decreased in line with expectations. 
Inspection of the results of local monitoring presented here indicates that there 
is no particular trend over time for concentrations of NO2 or PM10 in the vicinity 
of the K3 Site.  

 To ensure that the assessment presents conservative results, no reduction in the 
background has been applied for future years. Table 15 summarises the existing 
annual-mean Ambient Concentrations (AC) for NO2 and PM10. Where short-term 
background concentrations are required, the annual-mean concentrations have 
been doubled as is the convention. 

Pollutant Data Source 
Ambient Concentration (μg.m-3) 

Long-term Short-term 

NO2   
SW77 - Kemsley Fields, Swale 
Way – diffusion tube 31.7 63.4 

PM10  
Maidstone - continuous automatic 
monitor 19.4 - 

Table 15 Summary of Background Annual-Mean Concentrations used in the Assessment 

K3 Proposed Development Predicted Effects 

Completed Development Effects 

 For each of the five years of meteorological data (2012 to 2016), the maximum 
predicted concentration across the identified selected sensitive receptors has 
been derived and are reported below. The predicted Process Contribution (PC) 
is the K3 PC – the K3 Proposed Development PC. i.e. it is contribution associated 
with the increased waste throughput. 

Scenario 1: Short-Term IED Emission Limit Values 

 Table 16 summarises the maximum predicted PC to ground-level concentrations 
for all relevant pollutants with short-term emission limit values set out in the 
IED.  

Scenario 2: Long-Term IED Emission Limit Values 

 Table 17 summarises the PCs for all pollutants assuming that the K3 Proposed 
Development is operating at long-term emission limit values.   
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Pollutan
t Averaging Period 

EAL 
(μg.m-

3) 

Max 
Increase 
in K3 
PC 
(μg.m-

3) 

Max 
Increase 
in K3 
PC as % 
of EAL 

Criteria 
(%) 

Is Increase 
in K3 PC 
Potentially 
Significant
? 

HCl 1 hour (maximum) 750 1.4 0 10 No 

HF 1 hour (maximum) 160 0.1 0 10 No 

SO2  

15 minute (99.90th percentile) 266 4.2 2 10 No 

1 hour (99.73th percentile) 350 2.9 1 10 No 

24 hour (99.18th percentile) 125 1.5 1 10 No 

NO2  1 hour (99.79th percentile) 200 2.2 1 10 No 

PM10   24 hour (90.41st percentile) 50 0.1 0 10 No 

CO 8 hour (maximum daily running) 10000 1.4 0 10 No 

Table 16 Predicted Maximum Process Contributions at Short-Term Emission Limit Values – K3 

Pollutan
t Averaging Period 

EAL 
(μg.m-

3) 

Max Increase 
in K3 PC 
(μg.m-3) 

Max 
Increase in   
K3 PC as 
% of EAL 

Criteri
a (%) 

Is Increase 
in K3 PC 
Potentiall
y 
Significant
? 

PM10 
24 hour (90.41st percentile) 50 0.03 0 10 No 
24 hour (annual mean) 40 0.01 0 1 No 

PM2.5  24 hour (annual mean) 25 0.01 0 1 No 
HCl 1 hour (maximum) 750 0.24 0 10 No 

HF 1 hour (maximum) 160 0.02 0 10 No 

SO2 

15 minute (99.90th 
percentile) 266 1.04 0 10 No 

1 hour (99.73th percentile) 350 0.74 0 10 No 

24 hour (99.18th percentile) 125 0.37 0 10 No 
1 hour (annual mean) 50 0.03 0 1 No 

NO2  
1 hour (99.79th percentile) 200 1.10 1 10 No 

1 hour (annual mean) 40 0.09 0 1 No 

CO 8 hour (maximum daily 
running) 10,000 0.72 0 10 No 

Cd 1 hour (annual mean) 0.005 3.62E-05 1 10 No 

Tl 
1 hour (maximum) 30 1.21E-03 0 10 No 

1 hour (annual mean) 1 3.62E-05 0 1 No 

Hg 
1 hour (maximum) 7.5 1.21E-03 0 10 No 
1 hour (annual mean) 0.25 3.62E-05 0 1 No 

Sb 
1 hour (maximum) 150 1.21E-02 0 10 No 
1 hour (annual mean) 5 3.62E-04 0 1 No 

As 1 hour (annual mean) 0.003 3.62E-04 12 1 Yes 

Cr 
1 hour (maximum) 150 1.21E-02 0 10 No 
1 hour (annual mean) 5 3.62E-04 0 1 No 

Co 
1 hour (maximum) 6 1.21E-02 0 10 No 
1 hour (annual mean) 0.2 3.62E-04 0 1 No 

Cu 
1 hour (maximum) 200 1.21E-02 0 10 No 
1 hour (annual mean) 10 3.62E-04 0 1 No 

Pb 1 hour (annual mean) 0.25 3.62E-04 0 1 No 

Mn 
1 hour (maximum) 1500 1.21E-02 0 10 No 
1 hour (annual mean) 0.15 3.62E-04 0 1 No 

Ni 1 hour (annual mean) 0.02 3.62E-04 2 1 Yes 
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Pollutan
t 

Averaging Period 
EAL 
(μg.m-

3) 

Max Increase 
in K3 PC 
(μg.m-3) 

Max 
Increase in   
K3 PC as 
% of EAL 

Criteri
a (%) 

Is Increase 
in K3 PC 
Potentiall
y 
Significant
? 

V 
1 hour (maximum) 5 1.21E-02 0 10 No 

1 hour (annual mean) 1 3.62E-04 0 1 No 
Dioxins 
& Furans 1 hour (annual mean) - 6.59E-11   No 

PAHs 1 hour (annual mean) 0.0002
5 

6.59E-07 0 1 No 

PCB 1 hour (annual mean) 0.2 3.30E-06 0 1 No 
NH3 1 hour (annual mean) 5 3.30E-03 0 1 No 

Table 17 Predicted Maximum Process Contributions at Long-Term Emission Limit Values –K3 

 The results presented in Table 16 show that the predicted PC is below 10% of 
the relevant EAL for all pollutants and the impacts at short-term emission limits 
are therefore not considered significant.   

 The results presented in Table 17 show that the predicted PC is below 10% of 
the relevant short-term EAL and below 1% of the long-term EAL for all pollutants 
with the exception of As (arsenic) and Ni (nickel). 

 The predictions are based on the assumption that arsenic and nickel each 
comprise the total of the group 3 metals IED emission limit. In reality, the IED 
emission limit applies to all nine of the group 3 metals. If the emission limit is 
therefore assumed to apply equally for each of the nine group 3 metals, then 
the PC for As and Ni would be divided by 9 (and therefore makes up 11% of the 
IED emission limit value) and the predicted PC for As would be less than 1% of 
the EAL. This is likely to be a conservative assumption: The EA ‘Releases from 
waste incinerators – Guidance on assessing group 3 metal stack emissions from 
incinerators’ version 4 (undated), outlines monitoring data from 18 Municipal 
Waste Incinerators and Waste Wood Co-Incinerators between 2007 and 2015. 
For arsenic measured concentrations were between 0.04 to 5.0% of the group 
3 metals IED emission limit value. For nickel the measured concentrations ranged 
from 0.5 to 44.0 % of the group 3 metals IED emission limit value. The guidance 
notes “that the two highest nickel concentrations are outliers being 44%, as 
above, and 27% of the ELV. The third highest concentration is 0.53 mg/Nm3 or 
11% of the ELV”. If nickel was assumed to make up 44% of the emission limit 
value, the PC would be 1% of the EAL. On that basis, the impacts of As and Ni 
are not considered significant.  

 For hexavalent chromium (CrVI), the measured concentrations in the EA 
‘Releases from waste incinerators – Guidance on assessing group 3 metal stack 
emissions from incinerators’ version 4 (undated), varies from 0.0005% to 0.03% 
of the IED emission concentration limit. Table 18 shows the predicted PC at these 
proportions. 

Pollutant Averaging 
Period 

EAL 
(μg.m-3) 

Max Increase in 
K3 PC (µg.m-3)  

Max Increase in 
K3 PC as % of 
EAL 

Percentage of 
the IED Emission 
Limit 

CrVI 1 hour (annual 
mean) 0.003 

1.81E-09 0 0.0005% (min) 
1.09E-07 0 0.03% (max) 

Table 18 Predicted Environmental Concentrations at Long-Term Emission Limit Values – K3 
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Mitigation  

Mitigation from Completed Development Effects 

 Predicted concentrations of pollutants from the completed development have 
been demonstrated by the assessment to meet all relevant air quality standards 
and objectives. The air quality effect is considered to be “not significant”. On 
that basis, no further mitigation measures are considered necessary. 

Cumulative Effects 

Stack Emissions  

 Table 19 and Table 20 summarises the cumulative PCs for the K3 Proposed 
Development.  

 The sections below outline the ‘other cumulative developments’ considered.  

 Once the proposed development is completed, there is the potential for 
cumulative effects where there are other sources of combustion-related 
pollutants in close proximity to the site. This section considers the cumulative 
effects of the proposed development with other schemes that are operational 
/constructed, consented or for which planning permissions are currently being 
sought.  

 16/501228/FULL – 500 m northwest - Construction of a new baling plant 
building within an existing waste paper storage yard. The Environmental Aspects 
report accompanying the planning application identified the main likely sources 
of emissions to air as emissions from vehicle movements generated by the 
operation of the proposed development. The Environmental Aspects report 
concluded that the air quality effects were not significant. The main area of 
impact from the K3 stack is to the north-east of the stack. Therefore there is 
unlikely to be any overlap in the air quality impacts from the proposed 
development and the new baling plant. 

 16/507687/COUNTY – 150 m northeast - Construction and operation of an 
Incinerator Bottom Ash recycling facility. Wheelabrator Technologies have 
confirmed that they plan to withdraw this application.  

 SW/11/1291 – 700 m north - Construction of an anaerobic digestion (AD) plant 
at the Kemsley Paper Mill. Two scenarios were modelled for the assessment, 
with and without heat recovery, and the maximum PCs across the grid were 
higher for the with heat recovery scenario. The maximum PCs from Table 7.21 
of the Kemsley AD application [Ref 14] have been added to give a cumulative 
PEC in Table 19 and 20.  

 18/500393/FULL – 1 km southeast - Erection of a natural gas fuelled reserve 
power plant with maximum export capacity of up to 12 MW. The maximum PCs 
at modelled discrete receptors from Tables 6.1, 6.3 and 6.5 of the air quality 
assessment [Ref 15] have been added to give a cumulative PEC in Table 19 and 
20. For CO, no maximum PC across the grid is included so the maximum PC at 
the modelled discrete receptors has been used instead.  
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 15/500348/COUNTY – 800 m northwest - Land Off Kemsley Fields Business 
Park Barge Way Sittingbourne Kent. Installation of advance thermal conversion 
and energy facility at Kemsley Fields Business Park to produce energy and heat, 
including construction of new buildings to house thermal conversion and energy 
generation plant and equipment; construction of associated offices; erection of 
external plant including storage tanks; and erection of discharge stack (KCC 
planning application KCC/SW/0010/2015 refers). The maximum PCs from Table 
19 of the air quality assessment [Ref 16] has been added to the cumulative PEC 
in Table 19 and 20.  

 SW/14/0224 – 1.5 km southeast - Erection of solar arrays of photovoltaic panels, 
inverter and transformer sheds, fencing, site storage cabin, combined DNO and 
EPC switchgear housing, internal gravel access road, and associated equipment. 
There are no potential sources of emissions to air. As such, no cumulative effects 
are anticipated. 

 16/506935/COUNTY – 200 m north - Planning Application for a Steam Pipeline 
connecting the existing Ridham Dock Biomass Facility to the Kemsley Paper Mill 
at Ridham Dock.  The Planning Application Supporting Statement prepared in 
June 2016 by SLR did not identify air quality as environmental issue. As such, 
no significant cumulative effects are expected. 

 16/506193/ENVSCR EIA Screening Opinion – 2.1 km northwest - Outline 
application for proposed residential development of 275 dwellings including 
affordable housing with open spaces, appropriate landscaping and minor 
alterations to the surrounding highway network (access). SBC’s Screening 
Opinion dated 23 August 2016 states that the environmental effects are not 
considered to be sufficiently significant to warrant to Environmental Impact 
Assessment. Based on this and the information currently available, no significant 
cumulative effects are expected.  

 15/502197/FULL – Extension to existing yard and HGV parking area including 
installation of 5 no. lighting columns, landscaping, drainage and amendments to 
existing balancing pond. There are no significant sources to air so no significant 
cumulative air quality effects are expected.  

 18/502489/FULL Construction of a 7.2m wide internal access road and 
pedestrian footpath, together with the associated removal of existing water 
holding lagoon, chemical building and works yard. Erection of a new chemical 
store, works yard and engine store, breaking out and crushing of existing 
concrete hardstanding, lighting and landscape planting. There are no significant 
sources to air so no significant cumulative air quality effects are expected. 

 15/504458/FULL Formation or new rear access road and extension to trailer park 
to serve Kemsley Paper Mill and ancillary development including attenuation 
pond, security kiosk and weightbringers. There are no significant sources to air 
so no significant cumulative air quality effects are expected. 

 SW/14/0191 Extension to existing HGV Fitters shed plus small additional storage 
building. There are no significant sources to air so no significant cumulative air 
quality effects are expected. 

 17/505919/COUNTY County Matter: For extension of the existing IBA Recycling 
Facility by the use of an adjoining building and land; and associated amendments 
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to the layout of the site. There are no significant sources to air so no significant 
cumulative air quality effects are expected. 

 17/502834/FULL Installation of new underground water pipeline via open cut 
trenching and directional auger boring, including working area and site 
compounds. There are no significant sources to air so no significant cumulative 
air quality effects are expected. 

 16/507943/FULL Construction of an agricultural anaerobic digestion plant and 
associated infrastructure, for the purposes of generating renewable energy. A 
full air quality assessment has not been undertaken. On the basis that a full 
assessment was not required and that the site is over 5 km from the Proposed 
Development, no significant cumulative air quality effects are expected. 

 17/503032/FULL Installation of an electricity battery storage facility within a new 
steel framed portal building and ancillary infrastructure. There are no significant 
sources to air so no significant cumulative air quality effects are expected. 

 18/503075/NSIP Consultation - Construction and Operation of Photovoltaic (PV) 
Electricity Generating and Storage. There are no significant sources to air so no 
significant cumulative air quality effects are expected. 

 15/506005/COUNTY EIA Screening opinion (County) to determine whether an 
environmental impact assessment is required for the proposed establishment of 
a secondary aggregate recycling facility and the reworking of existing aggregate 
deposits at Rushenden Marshes Disposal Site. No further detail about the site is 
available, but as it is over 4.5km from the Proposed Development no significant 
cumulative air quality effects are expected. 

 15/506166/ENVSCR EIA Screening Opinion - Redevelopment of site, comprising 
demolition of selected buildings, extension, refurbishment and remodelling of 
selected buildings and the erection of new buildings to provide up to 
88,000sqm, comprising laboratories, offices incubation/innovation hubs; 
400sqm of retail and up to 300-400 dwellings. No further detail about the site 
is available, but as it is nearly 6 km from the Proposed Development no 
significant cumulative air quality effects are expected. 

 17/504034/COUNTY County Matter - Provision of a new car park, drainage 
layout and SUDs pond to accommodate and support the existing waste 
management facility. There are no significant sources to air so no significant 
cumulative air quality effects are expected. 

 17/502678/COUNTY Section 73 application to vary conditions 15 and 16 of 
planning permission SW/12/1184 to permit the facility to operate during a wider 
range of hours and to also change the number of vehicle movements associated 
with the operations. There are no significant sources to air so no significant 
cumulative air quality effects are expected. 

 18/503873/ENVSCR EIA Screening Opinion Application for housing and country 
park. At this stage only a scoping report has been submitted. As there is a lack 
of information available this development is not considered further.  

 SW/13/1571 The erection of four wind turbines with a maximum blade tip height 
of up to 126.5 metres, together with a substation and control building, associated 
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hardstandings, an improved access junction, connecting internal access tracks, 
and other related infrastructure. Traffic generated by this development would be 
temporary and so no significant cumulative air quality effects are expected. 

 SW/13/1495 Variation of condition 9 of planning permission SW/11/548 (use of 
building 15B to install and operate materials recycling facility (MRF) and a refuse 
derived fuel (RDF) facility and to use existing weighbridge, weighbridge office, 
site office and washroom/toilets to the south of building 15a) to allow an increase 
of HGV movements from 58 to 98 (49 in and 49 out) for a temporary period of 
12 months Traffic generated by this development would be temporary and so no 
significant cumulative air quality effects are expected. 

 14/501181/COUNTY KCC Regulation 13. Scoping opinion as to the scope of an 
environmental impact assessment for a proposed combined heat and power plant 
at Ridham B.  At this stage only a scoping report has been submitted. As there is 
a lack of information available this development is not considered further. 

 MC/18/2229 request for a screening opinion as to whether an Environmental 
Impact Assessment is necessary for the development of a new cement plant.    
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Pollutan
t Averaging Period 

EAL 
(μg.m
-3) 

AC 
(μg.m
-3) 
 

K3 PC 
(μg.m
-3) 
 

Kemsley K4 
CHP PC 
(EN010090 
(18/501923/ADJ
)) 

Kemsley AD 
(SW/11/129
1) 

Reserve Power 
Plant PC 
(18/500393/FUL
L) 

Garden of England 
Energy Facility 
(15/500348/COUNT
Y) 

AC + Proposed 
K3 PC + other 
cumulative 
developments 

Max PC 
(μg.m-3) 

Max PC 
(μg.m-3) 

Max PC 
(μg.m-3) 

Max PC 
(μg.m-3) 

Max 
PEC 
(μg.m-3) 

Ma
x 
PE
C 
as 
% 
of 
EA
L 

HCl 1 hour (maximum) 750 12.3 1.2 - - - 13.6 27.1 4 

HF 1 hour (maximum) 160 0.8 2.5 - - - 0.9 4.2 3 

SO2   

15 minute (99.90th 
percentile) 266 37.7 22.1 - - - 33.4 93.2 35 

1 hour (99.73th percentile) 350 30.1 15.7 - - - 29.9 75.7 22 

24 hour (99.18th percentile) 125 15.2 8.0 - - - 13.5 36.7 29 

NO2  1 hour (99.79th percentile) 200 21.9 63.5 12.79 18.10 19.57 21.4 157.3 79 

PM10   24 hour (90.41st percentile) 50 0.9 19.4 - - - 1.1 21.5 43 

CO 8 hour (maximum daily 
running) 

1000
0 14.2 542.0 - 131 116 13.9 817.9 8 

Table 19 Cumulative Predicted Environmental Concentrations at Short-Term Emission Limit Values 
 

Polluta
nt Averaging Period 

EAL 
(μg.m-

3) 

AC 
(μg.m-3) 
 
 

K3 
PC 
(μg.
m-3) 
 

Kemsley K4 
CHP PC 
(EN010090 
(18/501923/A
DJ)) 

Kemsley 
AD 
(SW/11/12
91) 

Reserve Power 
Plant PC 
(18/500393/FU
LL) 

Garden of England 
Energy Facility 
(15/500348/COUN
TY) 

AC + Proposed K3 
PC + other 
cumulative 
developments 

Max PC 
(μg.m-3) 

Max PC 
(μg.m-3) 

Max PC 
(μg.m-3) 

Max PC 
(μg.m-3) 

Max 
PEC 
(μg.m-

3) 

Max 
Cumulati
ve PEC 
(µg.m-3) 

PM10 
24 hour (90.41st 
percentile) 50 19.4 0.3 - - - 0.38 20.1 40 
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Polluta
nt Averaging Period 

EAL 
(μg.m-

3) 

AC 
(μg.m-3) 
 
 

K3 
PC 
(μg.
m-3) 
 

Kemsley K4 
CHP PC 
(EN010090 
(18/501923/A
DJ)) 

Kemsley 
AD 
(SW/11/12
91) 

Reserve Power 
Plant PC 
(18/500393/FU
LL) 

Garden of England 
Energy Facility 
(15/500348/COUN
TY) 

AC + Proposed K3 
PC + other 
cumulative 
developments 

Max PC 
(μg.m-3) 

Max PC 
(μg.m-3) 

Max PC 
(μg.m-3) 

Max PC 
(μg.m-3) 

Max 
PEC 
(μg.m-

3) 

Max 
Cumulati
ve PEC 
(µg.m-3) 

24 hour (annual mean) 40 19.4 0.1 - - - 0.12 19.6 49 

PM2.5  24 hour (annual mean) 25 10.5 0.1 - - - 0.12 10.7 43 
HCl 1 hour (maximum) 750 1.2 2.1 - - - 2.26 5.5 1 

HF 1 hour (maximum) 160 2.5 0.2 - - - 0.23 2.9 2 

SO2 

15 minute (99.90th 
percentile) 266 22.1 9.4 - - - 8.34 39.9 15 

1 hour (99.73th percentile) 350 15.7 7.5 - - - 7.48 30.7 9 
24 hour (99.18th 
percentile) 125 8.0 3.8 - - - 3.37 15.2 12 

1 hour (annual mean) 50 2.1 0.5 - - - - 2.6 5 

NO2  
1 hour (99.79th percentile) 200 63.5 11.0 12.79 18.10 19.57 10.70 135.6 68 
1 hour (annual mean) 40 31.7 1.4 0.7 1.3 0.9 1.62 37.7 94 

CO 8 hour (maximum daily 
running) 10,000 542.0 7.1 - - - 6.97 556.1 6 

Cd 1 hour (annual mean) 0.005 1.23E-
04 

4.95E
-04 - - - 5.800E-04 1.20E-

03 24 

Tl 
1 hour (maximum) 30 0.00E+

00 
1.03E
-02 - - - 1.100E-02 2.13E-

02 0 

1 hour (annual mean) 1 0.00E+
00 

4.95E
-04 - - - 5.800E-04 1.08E-

03 0 

Hg 
1 hour (maximum) 7.5 7.84E-04 

1.03E-
02 - - - 1.100E-02 2.21E-

02 0 

1 hour (annual mean) 0.25 7.84E-04 
4.95E-

04 
- - - 5.800E-04 1.86E-

03 
1 

Sb 
1 hour (maximum) 150 0.00E+00 

1.03E-
01 - - - 1.130E-01 2.16E-

01 0 

1 hour (annual mean) 5 0.00E+00 
4.95E-

03 - - - 5.800E-03 1.08E-
02 0 

As 1 hour (annual mean) 0.003 7.78E-04 
4.95E-

03 - - - 0.000638 6.37E-
03 212 
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Polluta
nt Averaging Period 

EAL 
(μg.m-

3) 

AC 
(μg.m-3) 
 
 

K3 
PC 
(μg.
m-3) 
 

Kemsley K4 
CHP PC 
(EN010090 
(18/501923/A
DJ)) 

Kemsley 
AD 
(SW/11/12
91) 

Reserve Power 
Plant PC 
(18/500393/FU
LL) 

Garden of England 
Energy Facility 
(15/500348/COUN
TY) 

AC + Proposed K3 
PC + other 
cumulative 
developments 

Max PC 
(μg.m-3) 

Max PC 
(μg.m-3) 

Max PC 
(μg.m-3) 

Max PC 
(μg.m-3) 

Max 
PEC 
(μg.m-

3) 

Max 
Cumulati
ve PEC 
(µg.m-3) 

Cr 
1 hour (maximum) 150 1.32E-06 

1.03E-
01 - - - 1.130E-01 2.16E-

01 0 

1 hour (annual mean) 5 1.32E-03 
4.95E-

03 - - - 5.800E-03 1.21E-
02 0 

Co 
1 hour (maximum) 6 6.17E-05 

1.03E-
01 - - - 1.130E-01 2.16E-

01 4 

1 hour (annual mean) 0.2 6.17E-05 
4.95E-

03 - - - 5.800E-03 1.08E-
02 5 

Cu 
1 hour (maximum) 200 4.54E-03 

1.03E-
01 - - - 1.130E-01 2.20E-

01 0 

1 hour (annual mean) 10 4.54E-03 
4.95E-

03 - - - 5.800E-03 1.53E-
02 0 

Pb 1 hour (annual mean) 0.25 6.13E-03 
4.95E-

03 - - - 5.800E-03 
1.69E-

02 7 

Mn 
1 hour (maximum) 1500 3.27E-03 

1.03E-
01 - - - 1.130E-01 2.19E-

01 0 

1 hour (annual mean) 0.15 3.27E-03 
4.95E-

03 - - - 5.800E-03 1.40E-
02 9 

Ni 1 hour (annual mean) 0.02 6.75E-04 
4.95E-

03 - - - 5.800E-03 1.14E-
02 

57 

V 
1 hour (maximum) 5 6.63E-04 

1.03E-
01 - - - 6.000E-03 1.10E-

01 2 

1 hour (annual mean) 1 6.63E-04 
4.95E-

03 - - - 5.800E-03 1.14E-
02 1 

Dioxins 
& 
Furans 

1 hour (annual mean) - 1.03E-08 
9.90E

-10 - - - 1.200E-09 1.25E-
08 - 

PAHs 1 hour (annual mean) 0.000
25 

9.59E-05 
9.90E

-06 - - - 1.200E-06 1.07E-
04 43 

PCB 1 hour (annual mean) 0.2 1.01E-04 
4.95E-

05 - - - 1.200E-07 1.50E-
04 0 
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Polluta
nt Averaging Period 

EAL 
(μg.m-

3) 

AC 
(μg.m-3) 
 
 

K3 
PC 
(μg.
m-3) 
 

Kemsley K4 
CHP PC 
(EN010090 
(18/501923/A
DJ)) 

Kemsley 
AD 
(SW/11/12
91) 

Reserve Power 
Plant PC 
(18/500393/FU
LL) 

Garden of England 
Energy Facility 
(15/500348/COUN
TY) 

AC + Proposed K3 
PC + other 
cumulative 
developments 

Max PC 
(μg.m-3) 

Max PC 
(μg.m-3) 

Max PC 
(μg.m-3) 

Max PC 
(μg.m-3) 

Max 
PEC 
(μg.m-

3) 

Max 
Cumulati
ve PEC 
(µg.m-3) 

NH3 1 hour (annual mean) 5 9.89E-01 
4.95E-

02 - - - 1.160E-01 1.15E+0
0 23 

Table 20 Cumulative Predicted Environmental Concentrations at Long-Term Emission Limit Values 
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 The values presented in Table 19 and 20 are the predictions at the location of 
maximum impact. In reality, the maximum impacts for each development are 
unlikely to occur at the same location. Therefore, the results in these tables can 
be considered highly conservative.  

 The results presented in Table 19 show that the predicted cumulative PEC is 
below the EAL for all pollutants and the effects are therefore not considered 
significant.   

 The results presented in Table 20 show that the predicted cumulative PEC is 
below the relevant EALs for all pollutants except As (arsenic). 

 For As (arsenic) the predictions are based on the assumption that arsenic 
comprises the total of the group 3 metals emissions. In reality, the IED emission 
limit applies to all nine of the group 3 metals. If the predicted PC is assumed to 
apply equally to each of the nine group 3 metals, i.e. the PC for As is divided by 
9, the predicted cumulative PEC for As would be less than 100% of the EAL as 
shown in Table 21 and the effects are therefore not considered significant.  

Pollutant Averaging 
Period 

EAL 
(μg.m-3) 

AC + Proposed K3 PC + other 
cumulative developments 

Max PEC 
(μg.m-3) 

Max PEC as % of 
EAL 

As 
1 hour 
(annual 
mean) 

0.003 2.04E-03 68 

Table 21 Cumulative Predicted Environmental Concentrations at Long-Term Emission Limit Values  

 

Summary 

 A detailed air quality assessment predicting the potential effects of emissions 
generated during the operation of the K3 Proposed Development has been 
undertaken. 

 Stack emissions from the K3 Proposed Development has been assessed through 
detailed dispersion modelling using best practice approaches.  The assessment 
has been undertaken based on a number of conservative assumptions.  This is 
likely to result in an over-estimate of the contributions that will arise in practice 
from the facility. The results of dispersion modelling reported in this assessment 
indicate that predicted contributions and resultant environmental concentrations 
of all pollutants considered would be of ‘negligible’ significance. 

 Overall the air quality effects of the K3 Proposed Development, are not 
considered to be significant. 
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Appendix 1: Additional Baseline Assessment 

The Air Quality Assessment report sets out the background concentrations for the key combustion-related 

pollutants, NO2 and PM10. This Appendix sets out the background concentrations for other pollutants emitted 

from the stack.  

Carbon Monoxide 

In the absence of any local carbon monoxide (CO) monitoring, the background annual-mean concentration 

has been extracted from the Defra mapped background concentration estimate for the grid square of the 

site. A maximum daily running 8-hour mean of 542 μg.m-3 has been estimated as twice the annual-mean CO 

concentration in line with Environment Agency guidance [1]. 

Particulate Matter with a Mean Aerodynamic Diameter less than 2.5 μm (PM2.5) 

In the absence of any local monitoring of particulate matter with a mean aerodynamic diameter less than 2.5 

μm (PM2.5), the background annual-mean concentration has been extracted from the Defra mapped 

background concentration estimate for the grid square of the site of 10.6 μg.m-3. 

Sulphur Dioxide  

The nearest monitoring sulphur dioxide (SO2) monitor is located at Rochester and operated by Defra as part 

of the Automatic Urban Rural Network (AURN). The measured concentrations in the two most recent years 

are provided in Table 1.1. For each averaging period, the maximum measure concentration has been used 

in the assessment. 

Table 1.1: Measured SO2 Concentrations (μg.m-3) 

Averaging Period 

SO2 Concentration (μg.m-3) 

2016 2017 Maximum 

15 minute (99.90th percentile) 22.14 8.22 22.14 

1 hour (99.73th percentile) 15.67 6.30 15.67 

24 hour (99.18th percentile) 8.00 2.96 8.00 

Annual mean (1 hour) 2.10 1.17 2.10 

 

For each averaging period, the maximum measured concentration has been used in the assessment. 

Heavy Metals 

The Heavy Metals Network monitors the concentrations in air, and the deposition rates of a range of metallic 

elements. The nearest monitor is located at Detling, approximately 15 km south west of the DCO site 

boundary. With the exception of mercury (Hg), the measured concentrations in the last full calendar year 

(2017) are provided in Table 1.2. Hg monitoring has ceased at Detling and the measurement from the most 

recent year of monitoring (2012) is provided instead. 



Table 1.2: Measured Metals Concentrations (ng.m-3) 

Group Metal Concentration (ng.m-3) 

1 Cd 0.123 

Tl - 

2 Hg 0.784 (2012) 

3 As 0.778 

Co 0.062 

Cr 1.321 

Cu 4.543 

Mn 3.266 

Ni 0.675 

Pb 6.128 

Sb - 

V 0.663 

 

Polycyclic Aromatic Hydrocarbons (PAHs) 

The polycyclic aromatic hydrocarbon (PAH) network monitors ambient concentrations of PAHs at 31 sites in 

the UK. Gaseous and solid PAHs are monitored at Harwell. The most recent available measurements from 

Harwell are provided in Table 1.3. 

Table 1.3: Annual-mean PAHs Concentrations (ng.m-3) 

Site Name 2011 2012 2013 2014 Maximum 

Harwell (solid and gas) 0.062 0.084 0.096 0.043 0.096 

 

The maximum measured concentration monitored of 0.096 μg.m-3 has been used within the assessment.  

Hydrogen Chloride (HCl) 

Hydrogen chloride (HCl) is monitored as part of the Acid Gas and Aerosol Network, part of the UK 

Eutrophying and Acidifying Pollutants (UKEAP) Network.  The nearest monitoring location is Detling. The 

maximum hourly-mean concentrations in the most recent years of measurements from Detling are provided 

in Table 1.4. (Note that monitoring ceased at Detling in 2016). 

Table 1.4: Measured HCl Concentrations (μg.m-3) at Detling 

Site Name 2012 2013 2014 2015 Maximum 

Detling 0.81 0.78 1.16 0.62 1.16 

The maximum measured concentration of 1.16 μg.m-3 has been used within the assessment. 



Hydrogen Fluoride 

The Expert Panel on Air Quality Standards (EPAQS) was set up in 1991 to provide independent advice on 

air quality issues.  In 2005 it published a draft report entitled 'Guidelines for halogen and hydrogen halides in 

ambient air for protecting human health against acute irritancy effects’ [2].  The report noted that only a small 

number of measurements of ambient concentrations of hydrogen fluoride have been made in the UK.  All of 

these have been made in the vicinity of three industrial plants.  Many samples were below the limit of 

detection; however, measurable values were in the range 0.05 to 3.5 μg.m-3 as approximate monthly 

averages.  The report concluded that it would be reasonable to expect maximum 1 hour mean hydrogen 

fluoride concentrations to reach about 2.46 μg.m-3 at rural sites exposed to coal-fired power station plumes. 

Polychlorinated Biphenyls (PCBs) 

PCB concentration data are currently available from five sites in the UK that form the Toxic Organic 

Micropollutants (TOMPS) network. The closest site urban background site is Nobel House in London. Table 

1.5 present the most recent available years of monitoring data at London for PCBs [3]. 

Table 1.5: Annual-Mean Concentrations (pg.m-3) of Polychlorinated Biphenyls 

Site Name 2012 2013 2014 2015 2016 Average 

Nobel House 83.2 83.2 107.0 111.3 118.9 100.7 

 

The average annual-mean concentration of PCBs of 100.7 pg.m-3 has been used within the assessment.  

Dioxins and Furans 

Dioxins and Furans concentration data from the TOMPS network Nobel House site are provided in Table 

1.6. 

Table 1.6: Annual-Mean Concentrations (fg.m-3) of Dioxins and Furans 

Site Name 2012 2013 2014 2015 2016 Average 

Nobel House 15.5 3.5 2.9 5.5 24.3 10.3 

 

The average annual-mean concentration of dioxins and furans of 10.3 fg.m-3 has been used within the 

assessment.  



Ammonia (NH3) 

NH3 is monitored as part of the Ammonia Network, part of the UKEAP Network.  The nearest monitoring 

location is Detling. The maximum hourly-mean concentrations in the most recent years of measurements 

from Detling are provided in Table 1.7. 

Table 1.7: Measured NH3 Concentrations (μg.m-3) at Detling 

Site Name 2014 2015 2016 2017 Maximum 

Detling 0.98 0.96 1.11 0.90 0.99 

The maximum measured concentration of 0.99 μg.m-3 has been used within the assessment. 
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Appendix 2: Assessment of Ecological Impacts 

The following European designated nature conservation sites, within 10 km of the Application Site, have been 

identified: 

• The Swale Special Protection Area (SPA); 

• The Swale Ramsar; 

• Medway Estuary and Marshes SPA; 

• Medway Estuary and Marshes Ramsar; 

• Thames Estuary and Marshes SPA;  

• Thames Estuary and Marshes Ramsar;  

• Queensdown Warren Special Area of Conservation (SAC); and 

• Outer Thames Estuary SPA.  

 

The following nationally designated sites, within 2 km of the Application Site, have also been identified: 

• The Swale SSSI;  

• Milton Creek LWS; and. 

• Elmley NNR.  

 

For information, the Medway Estuary and Marshes SSSI is 2.9 km from the Application Site (i.e. more than 2 

km away) and has been excluded from the assessment. The Swale Marine Conservation Zone (MCZ) has also 

been excluded as there is no requirement to assess air quality impacts at waterbodies/MCZs. 

 

Approach 

Concentrations of NOx, SO2 and Ammonia have been predicted using the same model as used in the 

assessment of impacts at human-health receptors. Modelling has been undertaken for a grid of receptor points, 

with a grid spacing of 200 m, across each identified nature conservation site. The receptor grid points have 

been modelled at ground level. The maximum PC for K3 at each site and for all the meteorological datasets 

has been identified and is presented in this Appendix. 

 

Critical Levels 

Critical levels are maximum atmospheric concentrations of pollutants for the protection of vegetation and 

ecosystems and are specified within relevant European air quality directives and corresponding UK air quality 

regulations.  PCs and, where appropriate, PECs of NOx, SO2 and NH3 have been calculated for comparison 

with the relevant critical level.  Background concentrations at each designated site have been derived from the 

UK Air Pollution Information System (APIS) database [1].   

Critical Loads 



Critical loads refer to the quantity of pollutant deposited, below which significant harmful effects on sensitive 

elements of the environment do not occur, according to present knowledge.  Nutrient nitrogen deposition and 

acid deposition are considered in this Appendix.  

Critical Loads – Nutrient N Deposition  

Percentage contributions to nutrient nitrogen deposition have been derived from the modelled NOx 

concentrations.  Deposition rates have been calculated using empirical methods recommended by the 

Environment Agency, as follows: 

1. The dry deposition flux (µg.m-2.s-1) has been calculated by multiplying the ground level NO2 

concentrations (μg.m-3) by the deposition velocity of 0.003 m.s-1 for forests/tall habitats and 0.0015 

m.s-1 for grassland/short habitats. 

2. Units of µg.m-2.s-1 have been converted to units of kg.ha-1.year-1 by multiplying the dry deposition flux 

by the standard conversion factor of 96 for NOx. 

3. Predicted contributions to nitrogen deposition have been calculated and compared with the relevant 

critical load range for the habitat types associated with the designated site.  These have been derived 

from the APIS database. 

Critical Loads – Acidification  

The acid deposition rate, in equivalents keq.ha-1.year-1, has been calculated by multiplying the dry deposition 

flux (kg.ha-1.year-1) by a conversion factor of 0.071428 for N. This takes into account the degree to which a 

chemical species is acidifying, calculated as the proportion of N within the molecule. 

Wet deposition in the near field is not significant compared with dry deposition for N [2] and therefore for the 

purposes of this assessment, wet deposition has not been considered. 

Predicted contributions to acid deposition have been calculated and compared with the minimum critical load 

function for the habitat types associated with the designated site as derived from the APIS database. 

Significance Criteria 

Maximum PCs and PECs of NOx, SO2, NH3 and N/acid deposition have been compared against the relevant 

EQS for the relevant habitat type/interest feature.  The Environment Agency guidelines [3] state that:  

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

meet both of the following criteria: 

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

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

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



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

It continues by stating that: 

"If your long-term PC is greater than 1% and your PEC is less than 70% of the long-term environmental 

standard, the emissions are insignificant – you don’t need to assess them any further." 

Where potentially significant impacts have been identified, the impacts have been passed to the project’s 

ecologist to allow the significance of the likely effect to be determined.  

Results 

The ambient NOx,
 SO2 and NH3 concentrations and existing deposition rates have been obtained from APIS. 

The highest deposition rates have been obtained taking into account the various habitats across the sites. The 

lowest critical loads for nitrogen deposition and acid deposition have been also obtained from APIS [4].  

The maximum predicted annual-mean NOx, SO2 and NH3 concentrations are compared with the critical level 

in Tables 2.1, 2.2 and 2.3. The maximum predicted nutrient N deposition rates are compared with the critical 

load in Table 2.4. The maximum predicted acid deposition rates are compared with the critical load function 

for Queendown Warren in Table 2.5. The other designated sites are not sensitive to acid deposition so have 

not been considered further. 

For the Outer Thames Estuary SPA, APIS describes the habitat as inshore sublittoral sediment, which provides 

wintering for the red-throated diver. APIS states that this habitat is not sensitive to increases in NOx, SO2 or 

NH3 concentrations, nitrogen deposition or acid deposition. As such, this site has not been considered further 

in the assessment.    

 



Table 2.1 Predicted Annual-Mean NOx Concentrations at Designated Sites 

Designated Site 
CL  

(μg.m-3) 

Increase in K3 PC 
(μg.m-3) 

Increase in K3 PC/CL 
(%) 

The Swale SPA/Ramsar/SSSI/Elmley NNR/Milton Creek LWS 

30 

0.1 0 

Medway Estuary and Marshes SPA/Ramsar <0.05 0 

Thames Estuary and Marshes SPA/Ramsar <0.05 0 

Queendown Warren SAC <0.05 0 

 
Table 2.2 Predicted Annual-Mean SO2 Concentrations at Designated Sites 

Designated Site 
CL  

(μg.m-3) 
Increase in K3 PC (μg.m-3) Increase in K3 PC/CL (%) 

The Swale SPA/Ramsar/SSSI/Elmley NNR/Milton Creek LWS 

20 

<0.05 0 

Medway Estuary and Marshes SPA/Ramsar <0.05 0 

Thames Estuary and Marshes SPA/Ramsar <0.05 0 

Queendown Warren SAC <0.05 0 

 
 
Table 2.3 Predicted Annual-Mean NH3 Concentrations at Designated Sites 

Designated Site 
CL  

(μg.m-3) 
Increase in K3 PC (μg.m-3) Increase in K3 PC/CL (%) 

The Swale SPA/Ramsar/SSSI/Elmley NNR/Milton Creek LWS 

3 

0.003 0 

Medway Estuary and Marshes SPA/Ramsar <0.0005 0 

Thames Estuary and Marshes SPA/Ramsar <0.0005 0 

Queendown Warren SAC <0.0005 0 

Notes: 
The Swale SPA, Medway Estuary and Marshes SPA and Thames Estuary and Marshes SPA all cover the same geographical areas as the corresponding Ramsar and SSSI 
designations. Therefore, the values set out in Tables 2.1, 2.2 and 2.3 represent the concentrations at all of these sites. Elmley NNR is within The Swale SPA/Ramsar/SSSI. APIS 
does not provide data for NNRs so the ambient concentrations and critical levels/loads have been assumed to be the same as The Swale SPA. Milton Creek LWS is an extension 
of the Swale SPA and the project’s ecologist has advised that the same habitats, ambient concentrations and critical levels/loads apply. The Milton Creek LWS is mostly upwind 
of the Proposed Development; the nearest part of the LWS downwind of the site is to the east and covers a similar geographic area as the Swale SPA/Ramsar/SSSI. Milton 



Creek is a LWS and so the impact would only be significant if the PC exceeds 100% of the CL. Therefore, considering the LWS to be the same as the Swale SPA/RAMSAR/SSSI 
is a conservative approach.  
Consistent with the Institute of Air Quality Management’s “A Guide to the Assessment of Air Quality Impacts on Designated Nature Conservation Sites”, the PC as a % of the CL 
has been rounded to the nearest integer. 

 

Table 2.4 Predicted Nutrient N Deposition at Designated Sites 

Designated Site Interest Feature 
CL 

(kgN.ha-1.yr-1) 

Increase in K3 PC  

(kgN.ha-1.yr-1) 

Increase in 
K3 PC/CL 

(%) 

The Swale SPA/Elmley NNR/Milton Creek LWS 

Breeding Lapwing 20 0.04 0 

Ringed plover 20 0.04 0 

Eurasian reed warbler 15 0.04 0 

Eurasian curlew 20 0.04 0 

Reed bunting 15 0.04 0 

Dark-bellied brent goose 20 0.04 0 

Common shelduck 20 0.04 0 

Eurasian teal 20 0.04 0 

Mallard Not available 0.04 - 

Common moorhen Not available 0.04 - 

Gadwall Not available 0.04 - 

Grey plover 20 0.04 0 

Dunlin 20 0.04 0 

Common coot Not available 0.04 -! 

Common redshank 20 0.04 0 

Eurasian oystercatcher 20 0.04 0 

Medway Estuary and Marshes SPA 

Common tern 8 0.01 0 

Red-throated diver Not sensitive 0.01 - 

Eurasian curlew 20 0.01 0 

Common greenshank 20 0.01 0 

Little tern 8 0.01 0 

Hen harrier 10 0.01 0 

Merlin 10 0.01 0 

Ringed plover 20 0.01 0 

Short-eared owl 10 0.01 0 



Designated Site Interest Feature 
CL 

(kgN.ha-1.yr-1) 

Increase in K3 PC  

(kgN.ha-1.yr-1) 

Increase in 
K3 PC/CL 

(%) 

Great crested grebe 20 0.01 0 

Great cormorant Not available 0.01 - 

Dark-bellied brent goose 20 0.01 0 

Eurasian teal 20 0.01 0 

Mallard 20 0.01 0 

Northern shoveler Not available 0.01 - 

Common shelduck 20 0.01 0 

Eurasian wigeon 20 0.01 0 

Northern pintail 20 0.01 0 

Common pochard 20 0.01 0 

Eurasian oystercatcher 20 0.01 0 

Pied avocet 20 0.01 0 

Grey plover 20 0.01 0 

Red knot 20 0.01 0 

Dunlin 20 0.01 0 

Black-tailed godwit 20 0.01 0 

Common redshank 20 0.01 0 

Ruddy turnstone 20 0.01 0 

Tundra swan Not sensitive 0.01 - 

Common kingfisher Not available 0.01 - 

Thames Estuary and Marshes SPA 

Ringed plover 8 <0.005 0 

Hen harrier 10 <0.005 0 

Pied avocet 20 <0.005 0 

Grey plover 20 <0.005 0 

Red knot 20 <0.005 0 

Dunlin 20 <0.005 0 

Black-tailed godwit 20 <0.005 0 

Common redshank 20 <0.005 0 

Queendown Warren SAC Semi-natural dry grasslands and scrubland facies on calcareous 
substrates  

15 <0.005 0 



Designated Site Interest Feature 
CL 

(kgN.ha-1.yr-1) 

Increase in K3 PC  

(kgN.ha-1.yr-1) 

Increase in 
K3 PC/CL 

(%) 

The Swale  Ramsar/SSSI 

Intertidal habitats (coastal saltmarsh) 20 0.04 0 

Saltmarsh (coastal saltmarsh) 20 0.04 0 

Shingle & sea cliff (dunes, shingle & machair) 10 0.04 0 

Arable (horticultural & arable) Not sensitive -  - 

Standing water (standing open water) No CL  -  - 

Waste land, industrial (no corresponding APIS habitat) Not sensitive  -  - 

Medway Estuary and Marshes Ramsar 

Intertidal habitats (coastal saltmarsh) 20 0.01 0 

Saltmarsh (coastal saltmarsh) 20 0.01 0 

Shingle & sea cliff (dunes, shingle & machair) 10 0.01 0 

Wet grassland (grazing marsh) 20 0.01 0 

Dry grassland (grazing marsh) 20 0.01 0 

Bogs, marshes, fens (fen, marsh & swamp) 15 0.01 0 

Standing water (standing open water) No CL - - 

Intertidal habitats (coastal saltmarsh) 20 0.01 0 

Thames Estuary and Marshes Ramsar 

Intertidal habitats (coastal saltmarsh) 20 <0.005 0 

Saltmarsh (coastal saltmarsh) 20 <0.005 0 

Shingle & sea cliff (dunes, shingle & machair) 10 <0.005 0 

Wet grassland (grazing marsh) 20 <0.005 0 

Dry grassland (grazing marsh) 20 <0.005 0 

Bogs, marshes, fens (fen, marsh & swamp) 15 <0.005 0 

Standing water (standing open water) No CL - - 

Note:  

Critical loads (CLs) for nutrient nitrogen deposition are provided as a range. In this case, the lower limit of the CL range has been used in the assessment.  

Consistent with the Institute of Air Quality Management’s “A Guide to the Assessment of Air Quality Impacts on Designated Nature Conservation Sites”, the PC as a % of the CL 
has been rounded to the nearest integer. 
 

 

Table 2.5 Predicted Acid Deposition at Designated Sites 



Designated Site  Interest Feature 

Critical Loads (keq.ha-1.yr-1)  
Increase in K3 PC 

(keq.ha-1.yr-1) 

Increase in 
K3 PC/CLF 

(%) 

Min N Max N Max S N S 

Queendown Warren 
SAC 

Semi-natural dry grasslands and scrubland 

facies on calcareous substrates. 
0.856 4.856 4 <0.0005 <0.0005 0 

Notes: 

* Habitat in parenthesis is the corresponding APIS broad habitat for which critical loads are available 

# dune/shingle/marsh systems in this location are calcareous and therefore well buffered 

CLF = Critical Load Function.  

Consistent with the Institute of Air Quality Management’s “A Guide to the Assessment of Air Quality Impacts on Designated Nature Conservation Sites”, the PC as a % of the CL 
has been rounded to the nearest integer. 
 

 



Annual-mean NOx 

The maximum annual-mean NOX Increase in K3 PCs do not exceed 1% of the critical level at all habitat 

sites and the effects can be screened out as insignificant.  

Annual-mean SO2  

The maximum annual-mean SO2 Increase in K3 PCs do not exceed 1% of the critical level at all habitat 

sites and the effects can be screened out as insignificant.  

Annual-mean NH3  

The maximum annual-mean NH3 Increase in K3 PCs do not exceed 1% of the critical level at all habitat 

sites and the impacts can be screened out as insignificant.  

Nutrient N Deposition  

The maximum nitrogen deposition PCs do not exceed 1% of the critical load at all interest features for 

all habitat sites and the impacts can be screened out as insignificant. 

Acid Deposition  

The maximum acid deposition PCs do not exceed 1% of the critical load for any of the designated sites 

for which critical load functions are available and the impacts can be screened out as insignificant.  

  



Cumulative Impacts 

Section 7 of the air quality assessment report sets outs the cumulative developments considered for 

this assessment. There are four developments where there was sufficient detail to allow a PC to be 

added to give a cumulative PEC for ecological receptors: 

• Kemsley K4 CHP PC (EN010090 (18/501923/ADJ)) 

• Kemsley AD (SW/11/1291) 

• Reserve Power Plant PC (18/500393/FULL) 

• Garden of England Energy Facility (15/500348/COUNTY) 

 

The PCs for each of these four developments are outlined in the table below. This has been added to 

the maximum PEC to give a Cumulative PEC.  

 



 

Table 2.6 Predicted Annual-Mean NOx Concentrations at Designated Sites 

Designated Site 

CL  

(μg.
m-3) 

AC 
(µg.
m-3) 

Propo
sed 

K3 PC 
(μg.m-

3) 

Kemsley 
K4 CHP PC 
(EN010090 
(18/501923/

ADJ)) 

Kemsley 
AD 

(SW/11/1
291) 

Reserve 
Power 

Plant PC 
(18/500393/

FULL) 

Garden of 
England 
Energy 
Facility 

(15/500348/C

OUNTY) 

Cumula
tive PC 

Cumula
tive PC 
as % of 

CL 

Cumula
tive 
PEC 

Cumula
tive 

PEC as 
% of 

CL 

The Swale SPA/Ramsar/SSSI/Elmley 
NNR/Milton Creek LWS 

30 

12.3 2.0 0.8 1.38 2.23 1.33 7.7 26 20.0 67 

Medway Estuary and Marshes 
SPA/Ramsar 

24.4 0.2 0.1 0.05 -  0.11 0.4 1 24.9 83 

Thames Estuary and Marshes 
SPA/Ramsar 

18.3 0.1 0.1 0.01  - 0.02 0.2 1 18.5 62 

Queendown Warren SAC 18.7 0.1 0.1 0.01  - 0.02 0.2 1 18.9 63 

 
Table 2.7 Predicted Annual-Mean SO2 Concentrations at Designated Sites 

Designated Site 

CL  

(μg.
m-3) 

AC 
(µg.
m-3) 

Propo
sed 

K3 PC 
(μg.m-

3) 

Kemsley 
K4 CHP PC 
(EN010090 
(18/501923/

ADJ)) 

Kemsley 
AD 

(SW/11/1
291) 

Reserve 
Power 

Plant PC 
(18/500393/

FULL) 

Garden of 
England 
Energy 
Facility 

(15/500348/C

OUNTY) 

Cumula
tive PC 

Cumula
tive PC 
as % of 

CL 

Cumula
tive 
PEC  

Cumula
tive 

PEC as 
% of 

CL 

The Swale SPA/Ramsar/SSSI/Elmley 
NNR/Milton Creek LWS 

20 

0.29 0.49 - - - 0.066 0.56 3 0.85 4 

Medway Estuary and Marshes 
SPA/Ramsar 

0.36 0.04 - - - 0.0053 0.05 0 0.41 2 

Thames Estuary and Marshes 
SPA/Ramsar 

0.32 0.01 - - - 0.001 0.02 0 0.34 2 

Queendown Warren SAC 0.34 0.02 - - - 0.001 0.02 0 0.36 2 

 
 
 



Table 2.8 Predicted Annual-Mean NH3 Concentrations at Designated Sites 

Designated Site 

CL  

(μg.
m-3) 

AC 
(μg.

m-3) 

Propo
sed 

K3 PC 
(μg.m-

3) 

Kemsley 
K4 CHP PC 
(EN010090 
(18/501923/

ADJ)) 

Kemsley 
AD 

(SW/11/1

291) 

Reserve 
Power 

Plant PC 
(18/500393/

FULL) 

Garden of 
England 
Energy 
Facility 

(15/500348/C
OUNTY) 

Cumula
tive PC 

Cumula
tive PC 
as % of 

CL 

Cumula
tive 

PEC  

Cumula
tive 

PEC as 
% of 
CL 

The Swale SPA/Ramsar/SSSI/Elmley 
NNR/Milton Creek LWS 

3 

0.88 0.05 - - - 0.33 0.379 13 1.26 42 

Medway Estuary and Marshes 
SPA/Ramsar 

0.77 <0.005 - - - 0.026 0.030 1 0.80 27 

Thames Estuary and Marshes 
SPA/Ramsar 

0.76 <0.005 - - - 0.005 0.007 0 0.77 26 

Queendown Warren SAC 1.01 <0.005 - - - 0.005 0.007 0 1.02 34 

Notes: 
The Swale SPA, Medway Estuary and Marshes SPA and Thames Estuary and Marshes SPA all cover the same geographical areas as the corresponding Ramsar and SSSI 
designations. Therefore, the values set out in Table 2.6, 2.7 and 2.8 represent the concentrations at all of these sites. Elmley NNR is within The Swale SPA/Ramsar/SSSI. APIS 
does not provide data for NNRs so the ambient concentrations and critical levels/loads have been assumed to be the same as The Swale SPA. Milton Creek LWS is an extension 
of the Swale SPA and the project’s ecologist has advised that the same habitats, ambient concentrations and critical levels/loads apply. The Milton Creek LWS is mostly upwind 
of the Proposed Development; the nearest part of the LWS downwind of the site is to the east and covers a similar geographic area as the Swale SPA/Ramsar/SSSI. Milton 
Creek is a LWS and so the impact would only be significant if the PC exceeds 100% of the CL. Therefore considering the LWS to be the same as the Swale SPA/RAMSAR/SSSI 
is a conservative approach. 
Consistent with the Institute of Air Quality Management’s “A Guide to the Assessment of Air Quality Impacts on Designated Nature Conservation Sites”, the PC as a % of the CL 
has been rounded to the nearest integer. 

 

Table 2.9 Predicted Nutrient N Deposition at Designated Sites 

Designated Site 
Interest 
Feature 

CL 

(kgN.
ha-

1.yr-1) 

AC 
(kgN.

ha-

1.yr-1) 

Propo
sed 

K3 PC 

(kgN.
ha-

1.yr-1) 

Kemsley 
K4 CHP 

PC 
(EN010090 
(18/501923

/ADJ)) 

Kemsle
y AD 

(SW/11/
1291) 

Reserve 
Power 

Plant PC 
(18/500393/

FULL) 

Garden of 
England 
Energy 
Facility 

(15/500348/C

OUNTY) 

Cumul
ative 
PC 

(kgN.h
a-1.yr-1) 

Cumul
ative 

PC/CL 
(%) 

Cumul
ative 
PEC  

(kgN.h
a-1.yr-1) 

Cumul
ative 

PEC/C
L (%) 

The Swale SPA/Elmley NNR/ 

Milton Creek LWS 

Breeding 

Lapwing 

20 14.2 0.54 0.1 0.0142 1.92 1.9 4.4 22 18.6 93 

Ringed 

plover 

20 14.2 0.54 0.1 0.0142 1.92 1.9 4.4 22 18.6 93 

Eurasian 

reed 

warbler 

15 14.2 0.54 0.1 0.0142 1.92 1.9 4.4 30 18.6 124 

Eurasian 

curlew 

20 14.2 0.54 0.1 0.0142 1.92 1.9 4.4 22 18.6 93 



Designated Site 
Interest 
Feature 

CL 

(kgN.
ha-

1.yr-1) 

AC 
(kgN.

ha-

1.yr-1) 

Propo
sed 

K3 PC 

(kgN.
ha-

1.yr-1) 

Kemsley 
K4 CHP 

PC 
(EN010090 
(18/501923

/ADJ)) 

Kemsle
y AD 

(SW/11/
1291) 

Reserve 
Power 

Plant PC 
(18/500393/

FULL) 

Garden of 
England 
Energy 
Facility 

(15/500348/C
OUNTY) 

Cumul
ative 
PC 

(kgN.h
a-1.yr-1) 

Cumul
ative 

PC/CL 
(%) 

Cumul
ative 
PEC  

(kgN.h
a-1.yr-1) 

Cumul
ative 

PEC/C
L (%) 

Reed 

bunting 

15 14.2 0.54 0.1 0.0142 1.92 1.9 4.4 30 18.6 124 

Dark-

bellied 

brent 

goose 

20 14.2 0.54 0.1 0.0142 1.92 1.9 4.4 22 18.6 93 

Common 

shelduck 

20 14.2 0.54 0.1 0.0142 1.92 1.9 4.4 22 18.6 93 

Eurasian 

teal 

20 14.2 0.54 0.1 0.0142 1.92 1.9 4.4 22 18.6 93 

Mallard 
Not 

avail

able 

14.2 0.54 0.1 0.0142 1.92 1.9 4.4 - 18.6 - 

Common 

moorhen 

Not 

avail

able 

9.8 0.54 0.1 0.0142 1.92 1.9 4.4 - 14.2 - 

Gadwall 
Not 

avail

able 

9.8 0.54 0.1 0.0142 1.92 1.9 4.4 - 14.2 - 

Grey 

plover 

20 14.2 0.54 0.1 0.0142 1.92 1.9 4.4 22 18.6 93 

Dunlin 20 14.2 0.54 0.1 0.0142 1.92 1.9 4.4 22 18.6 93 

Common 

coot 

Not 

avail

able 

9.8 0.54 0.1 0.0142 1.92 1.9 4.4 - 14.2 - 

Common 

redshank 

20 14.2 0.54 0.1 0.0142 1.92 1.9 4.4 22 18.6 93 

Eurasian 

oystercat

cher 

20 14.2 0.54 0.1 0.0142 1.92 1.9 4.4 22 18.6 93 

Medway Estuary and Marshes 

SPA 

Common 

tern 

8 13.2 0.05 0.01 0.0005 - 0.19 0.2 3 13.5 168 

Red-

throated 

diver 

Not 

sensi

tive 

10.8 0.05 0.01 0.0005 - 0.19 0.2 - 11.1 - 

Eurasian 

curlew 

20 13.2 0.05 0.01 0.0005 - 0.19 0.2 1 13.5 67 

Common 

greensh

ank 

20 13.2 0.05 0.01 0.0005 - 0.19 0.2 1 13.5 67 

Little tern 8 13.2 0.05 0.01 0.0005 - 0.19 0.2 3 13.5 168 

Hen 

harrier 

10 13.2 0.05 0.01 0.0005 - 0.19 0.2 2 13.5 135 

Merlin 10 13.2 0.05 0.01 0.0005 - 0.19 0.2 2 13.5 135 

Ringed 

plover 

20 13.2 0.05 0.01 0.0005 - 0.19 0.2 1 13.5 67 



Designated Site 
Interest 
Feature 

CL 

(kgN.
ha-

1.yr-1) 

AC 
(kgN.

ha-

1.yr-1) 

Propo
sed 

K3 PC 

(kgN.
ha-

1.yr-1) 

Kemsley 
K4 CHP 

PC 
(EN010090 
(18/501923

/ADJ)) 

Kemsle
y AD 

(SW/11/
1291) 

Reserve 
Power 

Plant PC 
(18/500393/

FULL) 

Garden of 
England 
Energy 
Facility 

(15/500348/C
OUNTY) 

Cumul
ative 
PC 

(kgN.h
a-1.yr-1) 

Cumul
ative 

PC/CL 
(%) 

Cumul
ative 
PEC  

(kgN.h
a-1.yr-1) 

Cumul
ative 

PEC/C
L (%) 

Short-

eared 

owl 

10 
Not 

avail

able 

0.05 0.01 0.0005 - 0.19 0.2 2 - - 

Great 

crested 

grebe 

20 13.2 0.05 0.01 0.0005 - 0.19 0.2 1 13.5 67 

Great 

cormora

nt 

Not 

avail

able 

13.2 0.05 0.01 0.0005 - 0.19 0.2 - 13.5 - 

Dark-

bellied 

brent 

goose 

20 13.2 0.05 0.01 0.0005 - 0.19 0.2 1 13.5 67 

Eurasian 

teal 

20 13.2 0.05 0.01 0.0005 - 0.19 0.2 1 13.5 67 

Mallard 20 13.2 0.05 0.01 0.0005 - 0.19 0.2 1 13.5 67 

Northern 

shoveler 

Not 

avail

able 

13.2 0.05 0.01 0.0005 - 0.19 0.2 - 13.5 - 

Common 

shelduck 

20 13.2 0.05 0.01 0.0005 - 0.19 0.2 1 13.5 67 

Eurasian 

wigeon 

20 13.2 0.05 0.01 0.0005 - 0.19 0.2 1 13.5 67 

Northern 

pintail 

20 13.2 0.05 0.01 0.0005 - 0.19 0.2 1 13.5 67 

Common 

pochard 

20 13.2 0.05 0.01 0.0005 - 0.19 0.2 1 13.5 67 

Eurasian 

oystercat

cher 

20 13.2 0.05 0.01 0.0005 - 0.19 0.2 1 13.5 67 

Pied 

avocet 

20 13.2 0.05 0.01 0.0005 - 0.19 0.2 1 13.5 67 

Grey 

plover 

20 13.2 0.05 0.01 0.0005 - 0.19 0.2 1 13.5 67 

Red knot 20 13.2 0.05 0.01 0.0005 - 0.19 0.2 1 13.5 67 

Dunlin 20 13.2 0.05 0.01 0.0005 - 0.19 0.2 1 13.5 67 

Black-

tailed 

godwit 

20 13.2 0.05 0.01 0.0005 - 0.19 0.2 1 13.5 67 

Common 

redshank 

20 13.2 0.05 0.01 0.0005 - 0.19 0.2 1 13.5 67 

Ruddy 

turnston

e 

20 13.2 0.05 0.01 0.0005 - 0.19 0.2 1 13.5 67 

Tundra 

swan 

Not 

sensi

tive 

13.2 0.05 0.01 0.0005 - 0.19 0.2 - 13.5 - 

Common 

kingfishe

r 

Not 

avail

able 

10.8 0.05 0.01 0.0005 - 0.19 0.2 - 11.1 - 



Designated Site 
Interest 
Feature 

CL 

(kgN.
ha-

1.yr-1) 

AC 
(kgN.

ha-

1.yr-1) 

Propo
sed 

K3 PC 

(kgN.
ha-

1.yr-1) 

Kemsley 
K4 CHP 

PC 
(EN010090 
(18/501923

/ADJ)) 

Kemsle
y AD 

(SW/11/
1291) 

Reserve 
Power 

Plant PC 
(18/500393/

FULL) 

Garden of 
England 
Energy 
Facility 

(15/500348/C
OUNTY) 

Cumul
ative 
PC 

(kgN.h
a-1.yr-1) 

Cumul
ative 

PC/CL 
(%) 

Cumul
ative 
PEC  

(kgN.h
a-1.yr-1) 

Cumul
ative 

PEC/C
L (%) 

Thames Estuary and Marshes 

SPA 

Ringed 

plover 

8 12.1 0.02 0.01 0.0001 - 0.03 0.1 1 12.1 151 

Hen 

harrier 

10 12.1 0.02 0.01 0.0001 - 0.03 0.1 1 12.1 121 

Pied 

avocet 

20 12.1 0.02 0.01 0.0001 - 0.03 0.1 0 12.1 61 

Grey 

plover 

20 12.1 0.02 0.01 0.0001 - 0.03 0.1 0 12.1 61 

Red knot 20 12.1 0.02 0.01 0.0001 - 0.03 0.1 0 12.1 61 

Dunlin 20 12.1 0.02 0.01 0.0001 - 0.03 0.1 0 12.1 61 

Black-

tailed 

godwit 

20 12.1 0.02 0.01 0.0001 - 0.03 0.1 0 12.1 61 

Common 

redshank 

20 12.1 0.02 0.01 0.0001 - 0.03 0.1 0 12.1 61 

Queendown Warren SAC 

Semi-

natural 

dry 

grasslan

ds and 

scrublan

d facies 

on 

calcareo

us 

substrate

s 

15 15.4 0.02 0.01 0.0001 - 0.03 0.1 0 15.5 103 

The Swale  Ramsar/SSSI 

Intertidal 

habitats 

(coastal 

saltmars

h) 

20 14.2 0.54 0.1 0.0174 1.92 1.87 4.4 22 18.6 93 

Saltmars

h 

(coastal 

saltmars

h) 

20 14.2 0.54 0.1 0.0174 1.92 1.87 4.4 22 18.6 93 

Shingle 

& sea 

cliff 

(dunes, 

shingle & 

machair) 

10 14.2 0.54 0.1 0.0174 1.92 1.87 4.4 44 18.6 186 

Arable 

(horticult

ural & 

arable) 

Not 

sensi

tive 

14.2 0.54 0.1 0.0174 1.92 1.87 3.9 - 3.9 - 

Standing 

water 

(standing 

open 

water) 

No 

CL 
14.2 0.54 0.1 0.0174 1.92 1.87 3.9 - 3.9 - 

Waste 

land, 

industrial 

(no 

correspo

nding 

APIS 

habitat) 

Not 

sensi

tive 

14.2 0.54 0.1 0.0174 1.92 1.87 3.9 - 3.9 - 

Medway Estuary and Marshes 

Ramsar 

Intertidal 

habitats 

(coastal 

saltmars

h) 

20 13.2 0.05 0.01 0.0007 - 0.19 0.2 1 13.5 67 



Designated Site 
Interest 
Feature 

CL 

(kgN.
ha-

1.yr-1) 

AC 
(kgN.

ha-

1.yr-1) 

Propo
sed 

K3 PC 

(kgN.
ha-

1.yr-1) 

Kemsley 
K4 CHP 

PC 
(EN010090 
(18/501923

/ADJ)) 

Kemsle
y AD 

(SW/11/
1291) 

Reserve 
Power 

Plant PC 
(18/500393/

FULL) 

Garden of 
England 
Energy 
Facility 

(15/500348/C
OUNTY) 

Cumul
ative 
PC 

(kgN.h
a-1.yr-1) 

Cumul
ative 

PC/CL 
(%) 

Cumul
ative 
PEC  

(kgN.h
a-1.yr-1) 

Cumul
ative 

PEC/C
L (%) 

Saltmars

h 

(coastal 

saltmars

h) 

20 13.2 0.05 0.01 0.0007 - 0.19 0.2 1 13.5 67 

Shingle 

& sea 

cliff 

(dunes, 

shingle & 

machair) 

10 13.2 0.05 0.01 0.0007 - 0.19 0.2 2 13.5 135 

Wet 

grasslan

d 

(grazing 

marsh) 

20 13.2 0.05 0.01 0.0007 - 0.19 0.2 1 13.5 67 

Dry 

grasslan

d 

(grazing 

marsh) 

20 13.2 0.05 0.01 0.0007 - 0.19 0.2 1 13.5 67 

Bogs, 

marshes, 

fens 

(fen, 

marsh & 

swamp) 

15 13.2 0.05 0.01 0.0007 - 0.19 0.2 2 13.5 90 

Standing 

water 

(standing 

open 

water) 

No 

CL 
13.2 0.05 0.01 0.0007 - 0.19 0.2 - 0.2 - 

Intertidal 

habitats 

(coastal 

saltmars

h) 

20 13.2 0.05 0.01 0.0007 - 0.19 0.2 1 13.5 67 

Thames Estuary and Marshes 

Ramsar 

Intertidal 

habitats 

(coastal 

saltmars

h) 

20 12.1 0.02 0.01 0.0002 - 0.03 0.1 0 12.1 61 

Saltmars

h 

(coastal 

saltmars

h) 

20 12.1 0.02 0.01 0.0002 - 0.03 0.1 0 12.1 61 

Shingle 

& sea 

cliff 

(dunes, 

shingle & 

machair) 

10 12.1 0.02 0.01 0.0002 - 0.03 0.1 1 12.1 121 

Wet 

grasslan

d 

(grazing 

marsh) 

20 12.1 0.02 0.01 0.0002 - 0.03 0.1 0 12.1 61 

Dry 

grasslan

d 

(grazing 

marsh) 

20 12.1 0.02 0.01 0.0002 - 0.03 0.1 0 12.1 61 



Designated Site 
Interest 
Feature 

CL 

(kgN.
ha-

1.yr-1) 

AC 
(kgN.

ha-

1.yr-1) 

Propo
sed 

K3 PC 

(kgN.
ha-

1.yr-1) 

Kemsley 
K4 CHP 

PC 
(EN010090 
(18/501923

/ADJ)) 

Kemsle
y AD 

(SW/11/
1291) 

Reserve 
Power 

Plant PC 
(18/500393/

FULL) 

Garden of 
England 
Energy 
Facility 

(15/500348/C
OUNTY) 

Cumul
ative 
PC 

(kgN.h
a-1.yr-1) 

Cumul
ative 

PC/CL 
(%) 

Cumul
ative 
PEC  

(kgN.h
a-1.yr-1) 

Cumul
ative 

PEC/C
L (%) 

Bogs, 

marshes, 

fens 

(fen, 

marsh & 

swamp) 

15 12.1 0.02 0.01 0.0002 - 0.03 0.1 0 12.1 81 

Standing 

water 

(standing 

open 

water) 

No 

CL 
12.1 0.54 0.01 -0.002 - 0.03 0.1 - 0.1 - 

Note:  

Future AC is the AC from the APIS website plus the PC from K3 as permitted 

Critical loads (CLs) for nutrient nitrogen deposition are provided as a range. In this case, the lower limit of the CL range has been used in the assessment.  

Consistent with the Institute of Air Quality Management’s “A Guide to the Assessment of Air Quality Impacts on Designated Nature Conservation Sites”, the PC as a % of the CL 
has been rounded to the nearest integer. 

 

 

Table 2.10 Predicted Acid Deposition at Designated Sites 

Desig
nated 
Site  

Interest Feature 

Critical Loads 
(keq.ha-1.yr-1)  

Kemsley K4 
CHP PC 

(EN010090 
(18/501923/

ADJ)) 

Kemsley 
AD 

(SW/11/12

91) 

Reserve 
Power Plant 

PC 
(18/500393/

FULL) 

Garden of 
England 
Energy 
Facility 

(15/500348/
COUNTY) 

Cumulativ
e PC 

PC as 
% of 
CLF 
(%) 

Cumulative 
PEC 

Increase in 
K3 PC/CLF 

(%) 
Cumulative 
PEC as % of 

CLF 

Min 
N 

Max 
N 

Ma
x S 

N S N S N S N S N S N S 

Queen
down 
Warre
n SAC 

Semi-natural dry 

grasslands and 

scrubland facies on 

calcareous 

substrates. 

0.8
56 

4.856 4 

0.000

5 
- 

0.0

001 

0.0

000 
- - 0.001 - 

0.0

03 

0.0

02 
0 1.10 0.21 27 

Notes: 



* Habitat in parenthesis is the corresponding APIS broad habitat for which critical loads are available 

# dune/shingle/marsh systems in this location are calcareous and therefore well buffered 

CLF = Critical Load Function.  

Consistent with the Institute of Air Quality Management’s “A Guide to the Assessment of Air Quality Impacts on Designated Nature Conservation Sites”, the PC as a % of the CL 
has been rounded to the nearest integer. 



 

Annual-mean NOx 

The maximum annual-mean NOX cumulative PC only exceeds 1% of the critical level at the Swale 

SPA/SSSI/Ramsar; the effects can be screened out as insignificant at the other sites. At the Swale 

SPA/SSSI/Ramsar the cumulative PC is 26% of the critical level and based on the cumulative PCs 

alone the impact is potentially significant; however, when the AC is added to the PC, the cumulative 

PEC is only 67% of the critical level of 30 μg.m-3 and the impacts can be screened out as insignificant.  

Annual-mean SO2  

The maximum annual-mean SO2 cumulative PC only exceeds 1% of the critical level at the Swale 

SPA/SSSI/Ramsar and the effects can be screened out as insignificant at the other sites. At the Swale 

SPA/SSSI/Ramsar the cumulative PC is 3% of the critical level and based on the cumulative PC alone 

the impact is potentially significant; however, when the AC is added to the PCs, the cumulative PEC is 

only 4% of the critical level of 20 μg.m-3 and the impacts can be screened out as insignificant.  

Annual-mean NH3  

The maximum annual-mean NH3 cumulative PC only exceeds 1% of the critical level at the Swale 

SPA/SSSI/Ramsar and the effects can be screened out as insignificant at the other sites. At the Swale 

SPA/SSSI/Ramsar the cumulative PC is 13% of the critical level and based on the cumulative PC alone 

the impact is potentially significant; however, when the AC is added to the PCs, the cumulative PEC is 

only 42% of the critical level of 3 μg.m-3 and the impacts can be screened out as insignificant.  

Nutrient N Deposition  

The maximum nitrogen deposition cumulative PC does not exceed 1% of the critical load for a number 

of interest features and the effects can be screened out as insignificant. Where the cumulative PC 

exceeds 1% of the critical load, the impact is potentially significant; however if the cumulative PEC is 

less than the CL, the impacts can be screened out as insignificant. For the following interest features, 

the cumulative PC exceeds 1 % of the CL and the cumulative PEC exceeds the CL and the impacts 

are potentially significant. The results have been passed to the projects’ ecologist to assess the effects. 



Table 2.11 Predicted Nutrient N Deposition at Designated Sites 

Designate
d Site 

Interest Feature 

CL 

(kgN.ha-

1.yr-1) 

AC 
(kgN.h
a-1.yr-

1) 

Propose
d K3 PC 

(kgN.ha-

1.yr-1) 

Kemsley 
K4 CHP 

PC 
(EN010090 
(18/501923

/ADJ)) 

Kemsley 
AD 

(SW/11/1
291) 

Reserve 
Power Plant 

PC 
(18/500393/

FULL) 

Garden 
of 

England 
Energy 
Facility 
(15/5003
48/COU

NTY) 

Cumulativ
e PC 

(kgN.ha-
1.yr-1) 

Cumul
ative 

PC/CL 
(%) 

Cumul
ative 
PEC  

(kgN.h
a-1.yr-

1) 

Cumu
lative 
PEC/
CL 
(%) 

The Swale 
SPA/Elmle

y NNR/ 
Milton 

Creek LWS 

Eurasian reed 
warbler 

15 14.2 0.54 0.1 0.0142 1.92 1.9 4.4 30 18.6 124 

Reed bunting 15 14.2 0.54 0.1 0.0142 1.92 1.9 4.4 30 18.6 124 

Medway 
Estuary 

and 
Marshes 

SPA 

Common tern 8 13.2 0.05 0.01 0.0005 - 0.19 0.2 3 13.5 168 

Little tern 8 13.2 0.05 0.01 0.0005 - 0.19 0.2 3 13.5 168 

Hen harrier 10 13.2 0.05 0.01 0.0005 - 0.19 0.2 2 13.5 135 

Merlin 10 13.2 0.05 0.01 0.0005 - 0.19 0.2 2 13.5 135 

The Swale  
Ramsar/SS

SI 

Shingle & sea cliff 
(dunes, shingle & 

machair) 
10 14.2 0.54 0.1 0.0174 1.92 1.87 4.4 44 18.6 186 

Medway 
Estuary 

and 
Marshes 

Ramsar 

Shingle & sea cliff 
(dunes, shingle & 

machair) 
10 13.2 0.05 0.01 0.0007 - 0.19 0.2 2 13.5 135 

 



 

Acid Deposition  

The maximum acid deposition cumulative PC does not exceed 1% of the critical load at Queendown 

Warren SAC and the impacts can be screened out as insignificant.   

 

1  Air Pollution Information Systems, www.apis.ac.uk 

2  Approaches to modelling local nitrogen deposition and concentrations in the context of Natura 

2000 - Topic 4 

3  Air emissions risk assessment for your environmental permit 

4  Data downloaded from APIS December 2017 
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