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Executive Summary
This Air Quality Assessment has been undertaken to accompany the planning application for the
proposed installation of a Combined Heat and Power (CHP) plant at Kerry Foods, Burton-on-Trent which
will replace two existing boilers.
The Application Site is located within the administrative area of East Staffordshire Borough Council
(ESBC). The Application Site is located approximately 160 m east of an Air Quality Management Area
(AQMA) covering a number of roads in Burton-on-Trent including Derby Street and Wellington Street.
This AQMA has been designated due to elevated concentrations of nitrogen dioxide (NO2) attributable to
road traffic emissions.
The assessment has been undertaken based upon appropriate information on the Proposed
Development provided by Kerry Foods Ltd. In undertaking this assessment, RPS experts have exercised
professional skills and judgement to the best of their abilities and have given professional opinions that
are objective, reliable and backed with scientific rigour. These professional responsibilities are in
accordance with the code of professional conduct set by the Institution of Environmental Sciences for
members of the Institute of Air Quality Management (IAQM).
Regarding the operational-phase, the most important consideration is stack emissions. This assessment
predicts that ground-level NO2 concentrations will be within acceptable levels at sensitive receptors and
will not give rise to any significant adverse effects based on the criteria in the Environmental Protection
UK (EPUK)/IAQM Land-Use Planning & Development Control: Planning For Air Quality guidance.
The proposed development does not, in air quality terms, conflict with national or local policies. There are
no constraints to the development in the context of air quality.
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1

Introduction

1.1

This Air Quality Assessment has been undertaken to accompany the planning application for the
proposed installation of a combined heat and power (CHP) plant at Kerry Foods, Burton-on-Trent
which will replace two existing boilers.

1.2

The Application Site is located within the administrative area of East Staffordshire Borough
Council (ESBC). The Application Site is located approximately 160 m east of an Air Quality
Management Area (AQMA) covering a number of roads in Burton-on-Trent including Derby Street
and Wellington Street. This AQMA has been designated due to elevated concentrations of
nitrogen dioxide (NO2) attributable to road traffic emissions. This air quality assessment covers an
evaluation of the impacts of the stack emissions on the local area.

1.3

This report begins by setting out the policy and legislative context for the assessment. The
methods and criteria used to assess potential air quality effects have then been described. The
baseline air quality conditions have been established taking into account Defra estimates, local
authority documents and the results of any local monitoring. The results of the assessment of air
quality impacts have been presented. A conclusion has been drawn on the significance of the
residual operational-phase effects.

JAR10090
30 November 2017 | Rev0

1

rpsgroup.com/uk

Air Quality Assessment – Kerry Foods

2

Policy and Legislative Context
Ambient Air Quality Legislation and National Policy
The Ambient Air Quality Directive and Air Quality Standards Regulations

2.1

The 2008 Ambient Air Quality Directive (2008/50/EC) [1] 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 [2], which in addition incorporates the 4

th

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). Equivalent regulations exist in Scotland, Wales and Northern Ireland. 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.

UK Air Quality Strategy
2.2

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 having been revised several times since, with the
latest published in 2007 [3]. 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.
2.3

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



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

Objectives are policy targets expressed as a concentration that should be achieved, all the time or for a percentage of time, by a
certain date.
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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.
2.4

For the purposes of this assessment, the limit values set out in the Air Quality Standards
Regulations 2010 and the objective levels specified under the current UK AQS have been used.

2.5

The limit values and objectives relevant to this assessment are summarised in Table 2.1.

Table 2.1 Summary of Relevant Air Quality Limit Values and Objectives
Pollutant

Averaging Period

Objectives/ Limit
Values

Nitrogen Dioxide
(NO2)

1 hour

200 μg.m

Annual

40 μg.m

24 Hour
Annual

Particulate Matter
(PM10)

2.6

Not to be Exceeded
More Than

Target Date

18 times per
calendar year

-

-3

-

-

50 μg.m

-3

35 times per
calendar year

-

40 μg.m

-3

-

-

-3

In July 2017, Defra published the ‘UK plan for tackling roadside nitrogen dioxide concentrations’.
This describes the Government’s plan for bringing roads with NO2 concentrations above the EU
Limit Value back into compliance within the shortest possible time.

National Planning Policy
National Planning Policy Framework
2.7

The National Planning Policy Framework (NPPF) [4] is a material consideration for local planning
authorities and decision-takers in determining applications. At the heart of the NPPF is a
presumption in favour of sustainable development. For determining planning applications, this
means approving development proposals if they accord with the local development plan, unless
material considerations indicate otherwise. If the development plan is absent, silent or the policies
are out of date, then planning permission should be granted unless any adverse impacts would
significantly outweigh the benefits, or specific policies in the NPPF indicate development should
be restricted.

2.8

The NPPF sets out 12 core land-use planning principles. The relevant core-principle in the
context of this air quality assessment is that planning should “contribute to conserving and
enhancing the natural environment and reducing pollution”. (Paragraph 17)

2.9

Under the heading ‘Conserving and Enhancing the Natural Environment’, the NPPF states:
“The planning system should contribute to and enhance the natural and local environment by:


…
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preventing both new and existing development from contributing to or being put at
unacceptable risk from, or being adversely affected by unacceptable levels of soil, air,
water or noise pollution or land instability… (Paragraph 109)

National Planning Practice Guidance
2.10

The National Planning Practice Guidance (NPPG) was issued on-line in March 2014 and is
updated periodically by government as a live document. The Air Quality section of the NPPG
describes the circumstances when air quality, odour and dust can be a planning concern,
requiring assessment.

2.11

The NPPG advises that whether or not air quality is relevant to a planning decision will depend on
the proposed development and its location. Concerns could arise if the development is likely to
generate air quality impact in an area where air quality is known to be poor. They could also arise
where the development is likely to adversely impact upon the implementation of air quality
strategies and action plans and/or, in particular, lead to a breach of EU legislation (including that
applicable to wildlife).

2.12

The NPPG states that when deciding whether air quality is relevant to a planning application,
considerations could include whether the development would:


“Significantly affect traffic in the immediate vicinity of the proposed development site or
further afield. This could be by generating or increasing traffic congestion; significantly
changing traffic volumes, vehicle speed or both; or significantly altering the traffic
composition on local roads. Other matters to consider include whether the proposal
involves the development of a bus station, coach or lorry park; adds to turnover in a large
car park; or result in construction sites that would generate large Heavy Goods Vehicle
flows over a period of a year or more.



Introduce new point sources of air pollution. This could include furnaces which require
prior notification to local authorities; or extraction systems (including chimneys) which
require approval under pollution control legislation or biomass boilers or biomass-fuelled
CHP plant; centralised boilers or CHP plant burning other fuels within or close to an air
quality management area or introduce relevant combustion within a Smoke Control Area;



Expose people to existing sources of air pollutants. This could be by building new homes,
workplaces or other development in places with poor air quality.



Give rise to potentially unacceptable impact (such as dust) during construction for nearby
sensitive locations.



Affect biodiversity. In particular, is it likely to result in deposition or concentration of
pollutants that significantly affect a European-designated wildlife site, and is not directly
connected with or necessary to the management of the site, or does it otherwise affect
biodiversity, particularly designated wildlife sites.”
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2.13

The NPPG provides advice on how air quality impacts can be mitigated and notes “Mitigation
options where necessary will be locationally specific, will depend on the proposed development
and should be proportionate to the likely impact. It is important therefore that local planning
authorities work with applicants to consider appropriate mitigation so as to ensure the new
development is appropriate for its location and unacceptable risks are prevented. Planning
conditions and obligations can be used to secure mitigation where the relevant tests are met.

Local Planning Policy
2.14

The East Staffordshire Borough Council Local Plan 2012- 2031 was adopted in October 2015.
There are two policies relevant to this assessment:
Strategic Policy 34 Health and Wellbeing
“Development proposals should be delivered in order to enhance health, safety and a sense of
wellbeing through:
Providing high quality design which minimises and mitigates against potential harm from risks
such as air…”
Detailed Policy 7 Pollution and Contamination
“Development proposals will only be granted planning permission where they will not give rise to,
or be likely to suffer from, land instability and/or unacceptable levels of pollution in respect
of…air”.
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3

Assessment Methodology
Approach

3.1

Neither the NPPF nor the NPPG is prescriptive on the methodology for assessing air quality
effects or describing significance; practitioners continue to use guidance provided by Defra and
non-governmental organisations, including Environmental Protection UK (EPUK) and the Institute
of Air Quality Management (IAQM). However, the NPPG does advise that “Assessments should
be proportionate to the nature and scale of development proposed and the level of concern about
air quality, and because of this are likely to be locationally specific. The scope and content of
supporting information is therefore best discussed and agreed between the local planning
authority and applicant before it is commissioned.”

It lists a number of areas that might be

usefully agreed at the outset.
3.2

This air quality assessment covers the elements recommended in the NPPG. The approach is
consistent with the EPUK/IAQM Land-Use Planning & Development Control: Planning For Air
Quality document [5], the IAQM Guidance on the assessment of dust from demolition and
construction [6] and, where relevant, Defra’s Local Air Quality Management Technical Guidance:
LAQM.TG16 [7]. It includes the key elements listed below:


Establishing the background Ambient Concentration (AC) from consideration of Air Quality
Review & Assessment findings and assessment of existing local air quality through a
review of available air quality monitoring and Defra background map data in the vicinity of
the proposed site.



Quantitative assessment of the operational effects 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, therefore
taking into account cumulative impacts.

3.3

Air quality guidance advises that the organisation engaged in assessing the overall risks should
hold relevant qualifications and/or extensive experience in undertaking air quality assessments.
The RPS air quality team members involved at various stages of this assessment have
professional affiliations that include 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
13 years’ experience.
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Methodology
Summary of Key Pollutants Considered
3.4

The key pollutant emissions associated with combustion processes in general are oxides of
nitrogen (NOx), CO, SO2, volatile organic compounds (VOCs), water and other pollutants in trace
quantities. However for gas-fired spark-ignition engines specifically, the pollutant of local concern
is NOx.

3.5

Emissions of total NOx from combustion sources comprise nitric oxide (NO) and NO 2. The NO
oxidises in the atmosphere to form NO2.

The assessment of operational impacts therefore

focuses on changes in NO2 concentrations at ground level receptors.
3.6

Regarding operational-phase traffic emissions, the EPUK/IAQM Land-Use Planning &
Development Control: Planning For Air Quality document indicates that air quality assessments
should include developments increasing annual average daily Light Duty Vehicle (LDV) traffic
flows by more than 100 within or adjacent to an AQMA and more than 500 elsewhere. The
EPUK/IAQM thresholds are highly unlikely to be exceeded; therefore, the impacts from
operational-vehicle exhaust emissions have not been assessed and can be considered
negligible.

Pollutant Concentrations
3.7

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

3.8

The atmospheric pollutant concentrations in an urban area depend not only on local sources at a
street scale, but also on the background pollutant level made up of the local urban-wide
background, together with regional pollution and pollution from more remote sources brought in
on the incoming air mass. This background contribution needs to be added to the fraction from
the modelled sources, and is usually obtained from measurements or estimates of urban
background concentrations for the area in locations that are not directly affected by local
emissions sources. Background pollution levels are described in detail in Section 4.

Dispersion Model Selection
3.9

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
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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.
3.10

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.

Model Inputs
Meteorological Data
3.11

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 MoninObukhov length that, together with the wind speed, describes the stability of the
atmosphere.
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3.12

The year of meteorological data that is used for a modelling assessment can have a significant
effect on source contribution concentrations. Dispersion model simulations have been performed
using three years of data from Birmingham between 2012 and 2014.

3.13

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

3.14

Stack emissions characteristics modelled are provided in Table 3.1 and Table 3.2. The location of
the stack is shown in Figure 2.

Table 3.1 Stack Characteristics
Parameter

Unit

Value

Stack height

m

12

Internal diameter

m

0.3
-1

Efflux velocity

m.s

19.2

Efflux temperature

o

120

C

Table 3.2 Mass Emissions of Released Pollutants
-1

Pollutants

Mass Emission Rate (g.s )

NOx

0.29

Stack Height Determination
3.15

Gas is a clean-burning fuel; nevertheless there is a need to discharge the flue gases through an
elevated stack to allow dispersion and dilution of the residual combustion emissions. The stack
needs to be of sufficient height to ensure that pollutant concentrations are acceptable by the time
they reach ground level. The stack also needs to be high enough to ensure that releases are not
within the aerodynamic influence of nearby buildings, or else wake effects can quickly bring the
undiluted plume down to the ground.

3.16

A stack height determination has been undertaken using Her Majesty’s Inspectorate of Pollution
(HMIP) 1993 ‘Guidelines on Discharge Stack Heights for Polluting Emission. Technical Guidance
Note D1 (Dispersion)’ to establish the height of the discharge stack for polluting emissions which
should be adequate in normal circumstances. The full D1 calculations are shown in Appendix A.
Surface Roughness

3.17

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.
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3.18

A surface roughness length of 0.1 m has been used within the model to represent the average
surface characteristics across the study area.
Building Wake Effects

3.19

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
dominant structures (i.e. with the greatest dimensions likely to promote turbulence) included
within the model is listed in Table 3.3.

Table 3.3: Dimensions of Buildings Included Within the Dispersion Model
o

Building

National Grid Reference
of Building Centre

Height (m)

Length/Width or
Diameter (m)

Angle ( ) from
North

Building 1

424286, 323121

6

78/175

108

Building 2

424204, 323124

6

12/49

129

Model Outputs
Receptors
3.20

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

Annual-mean

Daily-mean

Objectives should apply at:

Objectives should generally not apply at:

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.

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

Hotels, unless people live there as their
permanent residence.
Gardens of residential properties.
Kerbside sites (as opposed to locations at the
buildings façades), or any other location where
public exposure is expected to be short-term.
Kerbside sites (as opposed to locations at the
building façade), or any other location where
public exposure is expect to be short-term.

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

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.

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

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

3.21

The ground level concentrations have been modelled across a grid of 3 km by 3 km, with a
spacing of 100 m, centred on the stack.

3.22

In addition, the effects of the proposed development have been assessed at the façades of a
representative selection of discrete local existing receptors.

The locations of these discrete

receptors are listed in Table 3.5 and illustrated in Figure 2.
Table 3.5: Modelled Sensitive Receptors
ID

Description

1

National Grid Reference
X(m)

Y(m)

Z(m)

Mosley Street 1

424384

323197

1.5

2

Mosley Street 2

424353

323134

1.5

3

Mosley Street 3

424335

323074

1.5

4

Mosley Street 4

424299

322983

1.5

5

Mosley Street 5

424270

322892

1.5

6

Curzon Street 1

424101

323315

1.5

7

Shobnall Road

423855

323055

1.5

8

Curzon Street 2

424028

323163

1.5

9a

Station Street 1 – Ground Floor

424164

323230

1.5

9b

Station Street 1 – Fourth Floor

424164

323230

13.5

10a

Station Street 2 – Ground Floor

424183

323257

1.5

10b

Station Street 2 – Fourth Floor

424183

323257

13.5
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National Grid Reference

ID

Description

X(m)

Y(m)

Z(m)

11

Station Street 3

424156

323297

1.5

12

Derby Street 1

424230

323491

1.5

13

Derby Street 2

424440

323571

1.5

14

Station Street 4

424393

323237

1.5

3.23

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

3.24

The NOx emissions will typically comprise approximately 90-95% nitrogen monoxide (NO) and 510% nitrogen dioxide (NO2) at the point of release from the stack. The NO subsequently oxidises
in the atmosphere in the presence of sunlight, ozone and volatile organic compounds to form
NO2, which is the principal concern in terms of environmental health effects.

3.25

There are various techniques available for estimating the proportion of NOx converted to NO 2 by
the time it has reached receptors. The methods used in this assessment are discussed below.
NOx to NO2 Assumptions for Annual-Mean Calculations

3.26

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 NO X remains in the
form of NO. Total conversion is, therefore, an unrealistic assumption, particularly in the near field
[8]. While this approach is useful for screening assessments, it is not appropriate for detailed
assessments.

3.27

Historically, the Environment Agency 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 Environment Agency
requires a more detailed assessment to be carried out with operators asked to justify the use of
percentages lower than 70%.

3.28

Following the withdrawal of the Environment Agency’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 Environment Agency’s historic recommendations.
NOx to NO2 Assumptions for Hourly-Mean Calculations

3.29

An assumed conversion of 35% follows the Environment Agency’s recommendations [9] for the
calculation of ‘worse case scenario’ short-term NO2 concentrations.
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Modelling of Long-term and Short-term Emissions
3.30

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

3.31

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-3

mean concentration would need to be below 200 μg.m in 8,742 hours, i.e. 99.79% of the time.
Therefore, the 99.79th percentile of hourly NO2 has been modelled.

Significance Criteria
3.32

The EPUK/IAQM Land-Use Planning & Development Control: Planning For Air Quality document
advises that:
”The significance of the effects arising from the impacts on air quality will depend on a number of
factors and will need to be considered alongside the benefits of the development in question.
Development under current planning policy is required to be sustainable and the definition of this
includes social and economic dimensions, as well as environmental. Development brings
opportunities for reducing emissions at a wider level through the use of more efficient
technologies and better designed buildings, which could well displace emissions elsewhere, even
if they increase at the development site. Conversely, development can also have adverse
consequences for air quality at a wider level through its effects on trip generation.”

3.33

When describing the air quality impact at a sensitive receptor, the change in magnitude of the
concentration should be considered in the context of the absolute concentration at the sensitive
receptor. Table 3.6 provides the EPUK/IAQM approach for describing the long-term humanhealth air quality impacts on sensitive receptors in the surrounding area.
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Table 3.6 Long-term (Annual-mean) Impact Descriptors for Individual Sensitive Receptors
Long term average concentration at
receptor in assessment year

% Change in concentration relative to Air Quality Assessment Level
1

2-5

6-10

>10

75 % or less of AQAL

Negligible

Negligible

Slight

Moderate

76 -94 % of AQAL

Negligible

Slight

Moderate

Moderate

95 - 102 % of AQAL

Slight

Moderate

Moderate

Substantial

103 – 109 % of AQAL

Moderate

Moderate

Substantial

Substantial

110 % or more than AQAL

Moderate

Substantial

Substantial

Substantial

1. AQAL = Air Quality Assessment Level, which may be an air quality objective, EU limit or target value, or an
Environment Agency ‘Environmental Assessment Level (EAL)’.
2. The table is intended to be used by rounding the change in percentage pollutant concentration to whole numbers,
which then makes it clearer which cell the impact falls within. The user is encouraged to treat the numbers with
recognition of their likely accuracy and not assume a false level of precision. Changes of 0%, i.e. less than 0.5% will
be described as negligible.
3. The table is only designed to be used with annual mean concentrations.
4. Descriptors for individual receptors only; the overall significance is determined using professional judgement. For
example, a ‘moderate’ adverse impact at one receptor may not mean that the overall impact has a significant effect.
Other factors need to be considered.
5. When defining the concentration as a percentage of the AQAL, use the ‘without scheme’ concentration where
there is a decrease in pollutant concentration and the ‘with scheme;’ concentration for an increase.
6. The total concentration categories reflect the degree of potential harm by reference to the AQAL value. At
exposure less than 75% of this value, i.e. well below, the degree of harm is likely to be small. As the exposure
approaches and exceeds the AQAL, the degree of harm increases. This change naturally becomes more important
when the result is an exposure that is approximately equal to, or greater than the AQAL.
7. It is unwise to ascribe too much accuracy to incremental changes or background concentrations, and this is
especially important when total concentrations are close to the AQAL. For a given year in the future, it is impossible
to define the new total concentration without recognising the inherent uncertainty, which is why there is a category
that has a range around the AQAL, rather than being exactly equal to it.

3.34

The human-health impact descriptors above apply at individual receptors. The EPUK/IAQM
guidance states that the impact descriptors “are not, of themselves, a clear and unambiguous
guide to reaching a conclusion on significance. These impact descriptors are intended for
application at a series of individual receptors. Whilst it maybe that there are ‘slight’, ‘moderate’ or
‘substantial’ impacts at one or more receptors, the overall effect may not necessarily be judged
as being significant in some circumstances.“

3.35

The above criteria and matrix are for assessing the long-term impacts; for short term impacts the
EPUK/IAQM guidance states that:
“The Environment Agency uses a threshold criterion of 10% of the short term AQAL as a
screening criterion for the maximum short term impact. This is a reasonable value to take and this
guidance also adopts this as a basis for defining an impact that is sufficiently small in magnitude
to be regarded as having an insignificant effect. Background concentrations are less important in
determining the severity of impact for short-term concentrations, not least because the peak
concentrations attributable to the source and the background are not additive.
Where such peak short term concentrations from an elevated source are in the range 10-20% of
the relevant AQAL, then their magnitude can be described as small, those in the range

20-50%

medium and those above 50% as large. These are the maximum concentrations experienced in
any year and the severity of this impact can be described as slight, moderate and substantial
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respectively, without the need to reference background or baseline concentrations. That is not to
say that background concentrations are unimportant, but they will, on an annual average basis,
be a much smaller quantity than the peak concentration caused by a substantial plume and it is
the contribution that is used as a measure of the impact, not the overall concentration at a
receptor. This approach is intended to be a streamlined and pragmatic assessment procedure
that avoids undue complexity.”
3.36

Professional judgement by a competent, suitably qualified professional is required to establish the
significance associated with the consequence of the impacts. This judgement is likely to take into
account the extent of the current and future population exposure to the impacts and the influence
and/or validity of any assumptions adopted during the assessment process.

Uncertainty
3.37

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

3.38

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

3.39

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.
3.40

The main components of uncertainty in the total predicted concentrations, made up of the
background concentration and the modelled fraction, include those summarised in Table 3.7.

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

Background
Concentration
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Source of Uncertainty

Approach to Dealing with
Uncertainty

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.

15

Comments
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 is
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Concentration

Approach to Dealing with
Uncertainty

Source of Uncertainty

Comments
towards the top of the
uncertainty range,
rather than a central
estimate.

Meteorological Data
Model Input/Output
Data

Receptors

3.41

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.

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

The analysis of the component uncertainties indicates that, overall, the predicted total
concentration is likely to be towards the top of the uncertainty range rather than being a central
estimate. The actual concentrations that will be found when the development is operational are
unlikely to be higher than those presented within this report and are more likely to be lower.
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4

Baseline Air Quality Conditions
Overview

4.1

The background concentration often represents a large proportion of the total pollution
concentration, so it is important that the background concentration selected for the assessment is
realistic. National Planning Practice Guidance and EPUK/IAQM guidance highlight public
information from Defra and local monitoring studies as potential sources of information on
background air quality.

4.2

For this assessment, the background air quality has been characterised by drawing on
information from the Defra maps [10], which show estimated pollutant concentrations across the
UK in 1 km grid squares.

Review and Assessment Process
4.3

The Application Site is located within the administrative area of ESBC. The Application Site is
located approximately 160 m east of an AQMA covering a number of roads in Burton-on-Trent
including Derby Street and Wellington Street. This AQMA has been designated due to elevated
concentrations of NO2 attributable to road traffic emissions.

Defra Mapped Concentration Estimates
4.4

Defra’s total annual-mean NO2 concentration estimates have been collected for the 1 km grid
square of the Application Site and are summarised in Table 4.1.

Table 4.1: Defra Mapped Annual-Mean Background NO2 Concentration Estimate
-3

Pollutant

Data Source

Annual-mean Concentration (μg.m )

NO2

Defra (2013)*

27.0

*This was the latest dataset available at the time the assessment was undertaken.

4.5

Historically the view has been that background traffic-related NO2 concentrations in the UK 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.

4.6

To ensure that the assessment presents conservative results, no reduction in the background has
been applied for future years.

Baseline Concentrations at Sensitive Receptors
4.7

Burton-on-Trent Council passively monitor NO2 at a number of roadside locations. These
monitoring locations measure the baseline concentrations near to modelled sensitive receptors.
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Defra’s drop off with distance calculator has been used to calculate the baseline concentrations

4.8

for sensitive receptors located near to a major road.
4.9

The calculator has four steps:
1. How far from the KERB was your measure made (in metres)?
2. How far from the KERB is your receptor (in metres)?
-3

3. What is the local annual mean background NO2 concentrations (in µg.m )?
-3

4. What is your measured annual mean NO2 concentration (in µg.m )?
Table 4.2 provides the calculated baseline annual-mean NO2 concentrations for those sensitive
receptors located near to a major road.
Table 4.2 Drop off with Distance Calculations
Step 1

Receptor ID

Distance from
Kerb to
Monitoring
Location (m)
(Diffusion
Tube ID)

Step 2

Step 3

Distance
from Kerb to
Receptor (m)

Local Annual
Mean Background
Concentration
-3
(µg.m )

Step 4

Result

Measured Annual
Mean NO2
Concentration
-3
(µg.m )

Predicted Annual
Mean NO2
Concentration at
-3
Receptor (µg.m )

(5 year Average
2012-2016)

6

0.5 (DT26)

24

27.0

42.8

32.0

7

2.5 (DT28)

11

27.0

32.5

30.5

8

0.5 (DT27)

50*

27.0

46.5

30.6

9

0.5 (DT26)

50*

27.0

42.8

29.9

10

0.5 (DT26)

24

27.0

42.8

32.0

11

0.5 (DT26)

10

27.0

42.8

34.4

12

1.7 (DT16)

2

27.0

45.6

45.0

*Receptor is more than 50 m from Kerb. Calculator has a maximum distance of 50m.

4.10

The Defra mapped background concentration estimate has been used as the baseline for all but
one of the sensitive receptors located away from a major road. For receptor 13 the five year
average of measured concentrations from the nearest monitoring location, DT25, have been used
as the baseline.

4.11

The annual-mean baseline NO2 concentrations used in this assessment for each receptor is
shown in Table 4.3

Table 4.3 Annual-Mean NO2 Baseline Concentrations at Each Modelled Receptor
-3

Receptor ID

Baseline (µg.m )

Source

1

27.0

Defra Mapped Background Concentration Estimate

2

27.0

Defra Mapped Background Concentration Estimate

3

27.0

Defra Mapped Background Concentration Estimate
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Receptor ID

Baseline (µg.m )

Source

4

27.0

Defra Mapped Background Concentration Estimate

5

27.0

Defra Mapped Background Concentration Estimate

6

32.0

DT26 with drop off with distance calculator

7

30.5

DT28 with drop off with distance calculator

8

30.6

DT27 with drop off with distance calculator

9a, 9b

29.9

DT26 with drop off with distance calculator

10a, 10b

32.0

DT26 with drop off with distance calculator

11

34.4

DT26 with drop off with distance calculator

12

45.0

DT16 with drop off with distance calculator

13

37.3

DT25

14

27.0

Defra Mapped Background Concentration Estimate
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5

Assessment of Operational-Phase Air Quality Impacts
Results of Stack Emissions Modelling
Short-term NO2 Impacts

5.1

As outlined in section 3, the EPUK/IAQM guidance has different impact descriptors for long-term
and short-term concentrations. Table 5.1 summarises the highest predicted short-term Process
Contribution (PC) for NO2 anywhere across the modelled ground level grid for the five stacks.
-3

Table 5.1: Highest Predicted Short-term Process Contribution (μg.m ) for NO2
Averaging period (Pollutant)
th

1 hour 99.79 percentile (NO2)

5.2

AQAL
-3
(μg.m )

Max PC
-3
(μg.m )

Max PC as % of
AQAL

Impact
Descriptor

Potentially
Significant
Yes/No

200

15.2

8

Negligible

No

The results show that the maximum short-term PC anywhere across the modelling grid at ground
level is 8% of the relevant AQAL. The EPUK/IAQM short-term impact descriptor for an 8%
increase in concentration is ‘negligible’. As such, the short-term NO2 impacts based on modelling
across the grid would not be considered to be potentially significant.

5.3

It is useful to see the geographical extent of the short-term impact: Figure 3 shows the contour
plot of 99.79

th

percentile hourly-mean NO2 PCs. This illustrates that the highest predicted

concentration is not at a location where the public would be exposed.
5.4

Dispersion modelling has also been undertaken to predict the PCs from the proposed facility at
discrete receptors around the application site, as shown in Figure 2. Modelling has been
undertaken at different heights for receptors 9 and 10. Table 5.2 summarises the short-term,
predicted PCs at the discrete sensitive receptors.
-3

Table 5.2: Short-term Predicted NO2 Concentrations (μg.m ) at Sensitive Receptors

Receptors

Process
Contribution (1
hour 99.79th
-3
percentile) μg.m

Process
Contribution as %
of AQAL

Impact
Descriptor

1

7.7

4

Negligible

2

10.5

5

Negligible

3

10.1

5

Negligible

4

6.9

3

Negligible

5

4.8

2

Negligible

6

6.0

3

Negligible

7

3.0

1

Negligible

8

6.2

3

Negligible
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Receptors

Process
Contribution (1
hour 99.79th
-3
percentile) μg.m

Process
Contribution as %
of AQAL

Impact
Descriptor

9a

10.6

5

Negligible

9b

26.7

13

Slight

10a

9.8

5

Negligible

10b

22.3

11

Slight

11

7.4

4

Negligible

12

3.8

2

Negligible

13

3.5

2

Negligible

6.7

3

Negligible

14
th
-3
AQAL for 1 hour 99.79 percentile (NO2) is 200 μg.m

5.5

The results show that the highest PC as a percentage of the AQAL at any discrete receptors is
13% at Receptor 9b. The EPUK/IAQM impact descriptor for a 13% increase in concentration is
‘slight adverse’. Impacts at the remaining other receptors are ‘negligible’ or ‘slight adverse’. As
such, the effects at these receptors are not considered to be significant.

Long-term NO2 Impacts
5.6

Table 5.3 summarises the highest long-term Predicted Environmental Concentration (PEC)
anywhere across the modelled grid. (Note: the PEC is the PC added to the background Ambient
Concentration (AC)).The EPUK/IAQM long-term impact descriptor is also shown.

Table 5.3: Highest Long-term Predicted Environmental Concentrations
Averaging
period
(Pollutant)

AQAL
-3
(μg.m )

PC
-3
(μg.m )

PC as % of
AQAL

Max PEC
-3
(μg.m )

Annual mean
(NO2)

40

5.4

14

32.4

Max PEC
as % of
AQAL

Impact
Descriptor

Potentially
Significant
Yes/No

81

Moderate

Yes

-3

The AC is assumed to be the Defra mapped concentration of 27.0 μg.m across the grid.

5.7

At the point of the highest long-term impact across the grid, the impact descriptor is ‘moderate’.
As such, the long-term NO2 impacts based on modelling across the grid would be considered to
be potentially significant if public exposure was possible. However relevant public exposure
would not occur at the location of the grid maximum, as shown on Figure 4.

5.8

Table 5.4 summarises the long-term maximum PC and PEC values at the selected discrete
sensitive receptors. The EPUK/IAQM impact descriptors are also shown.
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-3

Table 5.4: Long-term Predicted NO2 Concentrations (μg.m ) at Sensitive Receptors

Receptors

Process
Contribution
(Annual
mean)

Process
Contribution
as % of
AQAL

Predicted
Environmental
Concentration
-3
(μg.m )

Predicted
Environmental
Concentration
as % of AQAL
-3
(μg.m )

Impact
Descriptor

1

1.0

2

28.0

70

Negligible

2

0.8

2

27.9

70

Negligible

3

1.1

3

28.1

70

Negligible

4

0.7

2

27.7

69

Negligible

5

0.3

1

27.3

68

Negligible

6

0.7

2

32.7

82

Slight

7

0.2

1

30.7

77

Negligible

8

0.4

1

31.0

78

Negligible

9

1.4

4

31.4

78

Slight

9b

2.4

6

32.4

81

Moderate

10

1.4

4

33.4

84

Slight

10b

2.5

6

34.5

86

Moderate

11

1.1

3

35.6

89

Slight

12

0.6

1

45.5

114

Moderate

13

0.4

1

37.7

94

Negligible

14

1.1

3

28.1

70

Negligible

AQAL for annual-mean NO2 is 40 μg.m

5.9

-3

For all but three of the modelled sensitive receptors, the impact descriptor is ‘slight adverse’ or
‘negligible’.

5.10

At Receptors 9b, 10b and 12, the impact descriptors are ‘moderate adverse’.

Significance of Effects
5.11

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

5.12

Moderate adverse impacts are predicted at three receptors. This is based on the conservative
assumption that the proposed CHP will operate at the same time as the existing boilers. The CHP
will replace the existing boilers and the change in concentration will therefore be lower than
shown in Table 5.4; the change will be wholly or partially offset by the reduction in emissions
when the boilers are decommissioned.
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5.13

Emissions data for the existing boilers are not available but a comparison shows that the
proposed CHP has a thermal input of approximately 2 MW compared to the thermal input of the
existing boilers of 2 x 6.93 MW. Based on thermal input alone, the proposed CHP is only
approximately 15% of the size of the existing boilers. In addition, with improvements in
technology over time, emissions from modern appliances should be lower than emissions from
older appliances. All things being equal, it is therefore likely that proposed CHP will emit
considerably less NOx than the existing boilers.

5.14

On this basis, using professional judgement, the effects are deemed to be not significant.

Sensitivity and Uncertainty
5.15

Section 3 provided an analysis of the sources of uncertainty in the results of the assessment. The
conclusion of that analysis was that, overall, the predicted total concentration is likely to be
towards the top of the uncertainty range rather than being a central estimate. The actual
concentrations that will be found when the development is operational are unlikely to be higher
than those presented within this report and are more likely to be lower.

5.16

The impacts at existing receptors are shown to be not significant even for this conservative
scenario. Consequently, further sensitivity analysis has not been undertaken and, in practice, the
impacts at sensitive receptors are likely to be lower than those reported in this conservative
assessment.
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6

Mitigation
Operational Phase

6.1

The effects during the operational phase are considered to be not significant. On that basis, no
mitigation is proposed.
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7

Conclusions

7.1

This assessment has considered the air quality impacts during the operational phase of the
proposed installation of a gas-fired CHP at Kerry Foods, Burton-on-Trent.

7.2

The operational effects of NO2 emissions from the stack have been predicted using best practice
approaches. The assessment has been undertaken based on a number of worst-case
assumptions, including using the worst-case meteorological conditions and modelling the stack
emissions for the whole year.

7.3

Using professional judgement in the context of published impact descriptors, the resulting air
quality effect of the proposed development is considered to be ‘not significant’ overall.

7.4

The proposed development does not, in air quality terms, conflict with national or local policies.
There are no constraints to the development in the context of air quality.
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Glossary
AADT

Annual Average Daily Traffic Flow

ADMS

Atmospheric Dispersion Modelling System

AQMA

Air Quality Management Area

AQS

Air Quality Strategy

Effect

The consequences of an impact, experienced by a receptor

EPUK

Environmental Protection UK

HGV

Heavy Goods Vehicle

IAQM

Institute of Air Quality Management

Impact

The change in atmospheric pollutant concentration and/or dust deposition. A
scheme can have an ‘impact’ on atmospheric pollutant concentration but no
effect, for instance if there are no receptors to experience the impact.

LGV

Light Goods Vehicle

NPPF

National Planning Policy Framework

NPPG

National Planning Practice Guidance

R&A

Review and Assessment

Receptor

A person, their land or property and ecologically sensitive sites that may be
affected by air quality.

Risk
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The likelihood of an adverse event occurring
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Figure 1: Wind Roses – Birmingham, 20122014
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Figure 2: Site and Receptors Modelled
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Figure 3: 99.79th Percentile Hourly-mean NO2
Process Contributions (μg.m-3)
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Figure 4: Annual-mean NO2 Process
Contributions (μg.m-3)
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Appendix A: D1 Calculation
A stack height determination has been undertaken to establish the heights of discharge stacks for
polluting emissions which should be adequate in normal circumstances.
Her Majesty’s Inspectorate of Pollution (HMIP) 1993 ‘Guidelines on Discharge Stack Heights for Polluting
Emissions. Technical Guidance Note D1 (Dispersion)’ sets out the calculations that should be used to
determine the stack height. The HMIP D1 calculations are not intended to be used for pollution levels
over long periods. Consequently, the stack height calculations have been carried out for short-term NO2.
The results are presented in the table below.
Calculate Pollution Index
-1

Discharge Rate

D

0.29

gs

Guideline Concentration of Discharged Pollutant

Gd

0.2

mgm

-3

Background Concentration

Bc

0.09

mgm

-3

Pollution Index

Pi

2626

ms

3 -1

Stage 1 - Discharge Stack Height Based on Buoyancy
3 -1

Volume rate of discharge gases

V

1.36

ms

Temperature of discharge gases

Td

393

K

Heat Release (assuming an ambient temp of 283k)

Q

0.1

MW

If the discharge contains water vapour, the heat release is reduced to take into account latent heat of
condensation
-1

Discharge rate of water droplets

n

0.16

gs

Heat loss in discharge due to the loss of the latent heat of evaporation of
the liquid water.

Qw

0

MW

Dry Heat Release

Qd

0.13

Interim result a

a

-0.94

Iinterim result b

b

0.49

Interim Ub

Uba

5.23

m

Minimum Ub

MinUb

1.33

m

Calculated Stack Height Based on Buoyancy

Ub

5.23

m
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Stage 2 - Discharge Stack Height Based on Momentum
-1

Discharge velocity

w

19.2

ms

Discharge momentum

M

18.76

ms

Interim result x

x

-2.46

Interim result y

y

5.11

Interim result z

z

-5.87

Interim Um

Uma

8.84

Minimum Um

MinUm

2.10

Calculated Stack Height Based on Momentum

Um

8.84

m

Uncorrected Stack Height

U

5.225

m

A

1.692

m

Range for consideration of nearby buildings

5*U

26.1

m

Q1:Are any buildings within 26.1 m of the chimney?

Q1

yes

If Q1 = Yes, enter height of tallest building within 26.1 m of the chimney?

Ht

6

Q2: Is uncorrected stack less than 2.5 times building height?

Q2

No

4 -2

m

Stage 3A - Correction for Single Dominant Building
Height of single dominant (must be wider than high)

H

Corrected Chimney Height for Single Building

6

m

11.3 m

Stage 3B - Correction for Multiple Buildings
If the answer to either Q1 or Q2 is yes, enter details for buildings located within 26.1 m of the
chimney in the table below:Building Building
Height Width
H

B

K

T

1

6

49

6

15

2

6

180

6

15

Maximum

6

180

6

15

Corrected Chimney Height for Multiple Buildings
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A.1

The calculation indicates that a suitable stack height when corrected for a single building is 11.3
m. When corrected for multiple buildings, the calculation indicates a stack height of 11.3 m would
be suitable.
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