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1 INTRODUCTION

R Williams Consultants Ltd has commissioned Atmospheric Dispersion
Modelling Ltd (ADM Ltd) to undertake an air quality assessment of emissions
to the atmosphere of particulate matter relating to the proposed variation to
the existing environmental permit EPR/GP3739VR/V003 for Innovative
Environmental Solutions UK Limited, Oldbury, West Midlands.

The variation proposed is to add a new activity - 5.4 Part A(1)(b)(iv) (treatment
in shredders of metal waste, including waste electrical and electronic
equipment and end-of-life vehicles and their components) and retain the
existing activity - Section 5.1 Part A(1)(b): the incineration of non-hazardous
waste in an incineration plant with a capacity exceeding 3 tonnes per hour.

However, in order to include the new activity - an area within the existing
permit boundary would be required.

The existing permit incorporated two incineration lines in total for the 5.1 Part
A(1)(b) activity. Adding the 5.4 Part A(1)(b)(iv) activity would require using the
area that was to be utilised by the second incineration line. Only one
incineration line was ever built, so this means that the second incineration line
will never be built. The impacts on air quality of the two incinerators lines were
detailed in air quality assessment that supported the permit application (1).
Given that only one line will now operate the presented impacts are
conservative and there is only the need to consider and assess emissions of
particulate matter from the new process.

The variation proposed also includes the reduction of the Section 5.1 Part
A(1)(b) to just one incineration line processing only half of the currently
permitted waste throughput.

As such, the main dual flue stack that was to serve both incineration lines will
now just be a single flue stack.

With regards to the new Schedule 5.4 Part A(1)(b)(iv) activity:

There will be extensive use of air within this process to capture the dust
produced by the new activity, to transport the materials and to separate heavy
and light materials.

There will be five separate air systems, as follows:

 One preparation unit
 Three grinding units
 One separation unit

To minimise emissions of particulate matter, the air from each system will be
passed through cyclones and baghouses before it is discharged to the
atmosphere via five new separate 21.5 m high stacks (reference A04-A08).

(1) ADM Ltd (27 March 2013) Air Quality Assessment of Emissions to Atmosphere from Proposed Advanced Recycling
and Electricity Generating Facility
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Given that the only pollutant released to atmosphere from the proposed new
process is particulate matter this assessment is limited to an assessment of
the emissions of PM10. PM2.5 is also considered and assessed using the
conservative assumption that all the PM10 is PM2.5.

The impacts of emissions of PM10 and PM2.5 from the proposed new process is
considered and assessed both in isolation and in combination with the
emissions to atmosphere from the existing process (now only one incineration
line) which is released to atmosphere from a single flue in the existing 50 m
stack.

The ADMS 5.2 dispersion model has been used to make predictions of
ground-level concentrations of PM10 and PM2.5.

The remainder of the report is structured as follows:

 Section 2 description of the assessment criteria and planning policy.
 Section 3 presents an assesses the existing air quality
 Section 4 describes the modelling methodology
 Section 5 presents the predicted concentrations
 Section 6 sensitivity analysis
 Section 7 provides a summary and conclusions.
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2 POLLUTANTS, ASSESSMENT AND SIGNIFICANCE CRITERIA

2.1 INTRODUCTION

This section presents the assessment and significance criteria that are
relevant to support an application to the Environment Agency (EA).

2.2 ENVIRONMENTAL PERMITTING (ENGLAND AND WALES) (AMENDMENT)
REGULATIONS 2018

The Environmental Permitting (England and Wales) (Amendment) Regulations
2018 (referred to as EPR herein), came into force on 29 January 2018 (1). The
2018 as amended Regulations revoke the Environmental Permitting (England
and Wales) 2007 (as amended) as well as the Environmental Permitting
(England and Wales) Regulations 2010 (as amended).  A further amendment
(2019, EU Exit) comes into force on the day that the UK leaves the EU to
ensure that the Environmental Permitting regulations will continue to function.

The PPC component of the EPR provides an integrated approach to
controlling pollution from industrial sources.  Its main aim is to achieve “a high
level of protection of the environment taken as a whole…”, by measures
designed to prevent or, where that is not practicable, reduce emission to air,
water and land.  An operator is required to obtain an EPR permit from the
regulatory authority which for Part A installations is the Environment Agency
which has responsibility for determining applications for permits and setting
appropriate permit conditions.

The PPC programme has several objectives that include the setting of
emission limit values based on the assessment of Best Available Techniques
(BAT) and the consideration of any relevant site-specific issues. BAT is
defined as “the most effective and advanced stage in the development of
activities and their methods of operation which indicates the practical
suitability of particular techniques for providing in principle the basis for
emission limit values designed to prevent and, where that is not practicable,
generally to reduce emissions and the impact on the environment as a whole”.

Activity-specific guidance for the sectors regulated under the EPR is available
to assist with the preparation of an application and the operation of a facility.
Also, supplementary guidance is available that is relevant to all sectors and is
referred to as horizontal guidance - for example, Environmental Risk
Assessment (2).

2.2.1 Particulate Matter (PM10 & PM2.5)

Particulate matter (PM) is a term used to describe all suspended matter,
sometimes referred to as total suspended particulate matter.  Sources of
particles in the air include road transport, power stations and other industry,
quarrying, mining and agriculture. Chemical processes in the air can also lead

(1) Environmental Permitting Regulations (England and Wales) (Amendment) Regulations 20186.
(2)   https://www.gov.uk/guidance/air-emissions-risk-assessment-for-your-environmental-permit.
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to the formation of particles.  PM10 is the subject of health concerns because
of the ability to penetrate and remain deep within the lungs.  In recent years,
epidemiological studies have shown increases in mortality correlated with
concentrations of PM10 (COMEAP, 2009).  There is an increasing focus on
PM2.5 (particulate matter with an aerodynamic diameter of less than 2.5 µm)
that gives a stronger association with ill-health than PM10.  Given that PM2.5 is
a subset of PM10. ie all PM2.5 is also PM10, consideration is made of the effects
of PM2.5 by making the conservative assumption that all the PM10 is PM2.5.

It is sometimes suggested that PM10/PM2.5 or nano-particulates (particles
between 1 and 100 nanometres, nm) emitted to the atmosphere from waste to
energy facilities are more harmful than typical/normal prevailing background
particulate matter.  There is no evidence to support this; the health effects
attributed to PM10/PM2.5 are derived from a large number of epidemiological
studies from a full range of sources.  In this context, the Health Protection
Agency (HPA) state “It is it is worth noting that PM10 and PM2.5 samples from
around the world can vary substantially in their chemical composition and size
distribution but nonetheless exhibit similar concentration-response coefficients
in time-series epidemiological studies”. (1)

2.3 ENVIRONMENTAL ASSESSMENT LEVEL (EAL)

Table 2.1 shows the Environmental Assessment Levels (EALs) used in the
assessment to assess the impacts on human health.

Table 2.1 Environmental Assessment Level (EAL)

Pollutant Concentration
(µg m-3)

Averaging
Period

Allowable Number of
Exceedences per

year

Particulate matter (PM10)
50 24 hour 35

40 Annual -

Particulate matter (PM2.5) 20 Annual -

2.4 SIGNIFICANCE CRITERIA

2.4.1 Environment Agency (EA)

The Environment Agency's risk assessment guidance includes a test for
insignificance and a second stage test to determine if detailed modelling is
required.

Stage 1

The risk assessment guidance states that the process contribution (PC) can
be considered as insignificant if:

 the long term PC is <1% of the assessment criteria

(1) Health Protection Agency (September 2009) The Impacts on Health of Emissions to Air from Municipal Waste
Incinerators
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 the short term PC is < 10% of the assessment criteria

This is not to say that if these thresholds are exceeded the Process
Contribution (PC) is significant, just that it cannot be ruled out as being
insignificant.

Stage 2

If the impact has not been screened out as being insignificant, then the
second stage of screening can be used to determine if detailed modelling and
assessment are needed.

Detailed modelling and assessment are needed if either of the following is the
case:

 the short-term Process Contribution (PC) is more than 20% of the short-
term Environmental Assessment Level (EAL) minus twice the long-term
background concentration

 the long-term Predicted Environmental Concentration (PEC) is greater than
70% of the long-term EAL.

The Environment Agency (EA) does not provide guidance on what is an
acceptable level of impact, so it is necessary to resort to alternative sources to
determine if the predicted impacts are significant or not.

2.4.2 Institute of Air Quality Management (IAQM)

The impact refers to the change that is predicted to take place to the prevailing
environment as a result of the proposed development (ie the incremental
increase or decrease in pollutant concentration).

The significance of an impact is generally determined by the combination of
the 'sensitivity' and 'value' of the affected environmental receptor and the
predicted “extent” and “magnitude” of the impact or change. The impact
descriptors used in this assessment are taken from the IAQM/EPUK guidance
for planning and air quality (1).  The assessment of significance ultimately relies
on professional judgement, although comparing the extent of the impact with
criteria and standards specific to each environmental topic can guide this
judgement.

Details of the impact descriptors used in this assessment are shown in
Table 2.2. It should be noted that the IAQM/EPUK impact descriptors refer to
permanent changes in air quality brought about by a development and not
short term or temporary changes.  They also refer to locations where there is
relevant exposure. The criteria, therefore, are only appropriate for changes to
annual average concentrations at locations where there is relevant exposure;
ie not generally the point of maximum impact.

(1) Environmental Protection UK/IAQM (January 2017) Land-Use Planning& Development Control: Planning for Air Quality.
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Table 2.2 IAQM/EPUK Air Quality Impact Descriptors for Individual Receptors

Long Term Average
Concentration at Receptor in
Assessment Year

% Change in Concentration Relative to Air Quality
Assessment Level (AQAL)

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

102%-109% of AQAL Moderate Moderate Substantial Substantial

110% or more of AQAL Moderate Substantial Substantial Substantial

Note: Changes less than 0.5% are Negligible.

The IAQM guidance on significance shown in Table 2.2 is only applicable to
long term/annual average impacts.

IAQM provides the following guidance for peak short term concentrations from
an elevated source, as shown below.

Magnitude of Impact (percentage of relevant Air Quality Assessment Level,
AQAL):

 10-20% Small;
 20-50% Medium;
 >50% Large.

The corresponding severity of these impacts can be described as slight,
moderate and substantial without the need to reference to background or
baseline concentration.
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3 AMBIENT AIR QUALITY DATA

3.1 INTRODUCTION

This section presents the available and relevant available information on
ambient concentrations of PM10 in the region of the installation.

3.2 SANDWELL MBC REVIEW AND ASSESSMENT OF AIR QUALITY

Sandwell’s Borough Council identified several areas where objectives for
nitrogen dioxide (NO2) were being exceeded and in 2005 declared an AQMA
for nitrogen dioxide (NO2) covering the whole borough.

The measured concentrations of PM10 are all significantly below the annual
average Air Quality Strategy (AQS) objective of 40 µg m-3.

3.3 MEASURED POLLUTANT CONCENTRATIONS

Sandwell MBC operates an extensive monitoring network that includes both
passive and continuous sampling. The closest monitoring site for PM10 is the
Birmingham Road site which is 1.3 km to the east of the site. Figure 3.1
shows that the measured concentration of PM10 is on a downward trend and
are significantly below the Air Quality Strategy (AQS) objective of 40 µg m-3.
The measured annual average concentration of PM10 at Birmingham Road
was for 15.0 µg m-3 in 2016.

Figure 3.1 Trends in Annual Mean PM10 Concentrations (2007-2016)

Source: Sandwell MBC (December 2017) Air Quality Annual Status Report
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3.4 ESTIMATED BACKGROUND CONCENTRATIONS

Defra estimates the background concentration for several pollutants for many
years on a 1 km grid resolution for the whole of the UK.

The closest grid point for which Defra estimates of background pollutant
concentrations are available is 398500,290500, which is considered to be
representative of the location of the installation.

Table 3.1 shows the Defra estimated background concentration for 2019.

Table 3.1 Estimated Annual Average Background Concentration of Particulate
matter (PM10) for 2019 (µg m-3) for Grid Reference 398500,290500

Year Particulate Matter (PM10) Particulate Matter (PM2.5)

2019 15.5 10.4
Assessment Criteria 40 20

Table 3.1 shows that Defra estimated background concentrations of
particulate matter (PM10 and PM2.5) are significantly less than the Air Quality
Strategy objective of 40 µg m-3 and 20 µg m-3.  It is considered that the
background levels shown in Table 3.1 provide a reasonable estimate of the
background concentrations in the region of the installation.
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4 METHODOLOGY

4.1 INTRODUCTION

This section describes the methodology and assumptions made for the air
quality assessment.  Also described are the emissions data used.

4.2 EMISSIONS DATA

Table 4.1 shows the parameters which describe the physical properties of
emissions from the stack, as required for the definition of the emissions in
dispersion modelling terms. These data are conservative estimates of the
emission rates with the units operating continuously, at full load and at their
emission limits.

Table 4.1 Emissions and Physical Properties

Stack Number A01 A04 A05 A06 A07 A08

OS Grid Reference (m)
398429 398462 398470 398485 398483 398492
290777 290832 290827 290817 290865 290861

Release height above ground level (m) 50 21.5 21.5 21.5 21.5 21.5
Exhaust gas oxygen content (% v/v wet) 4.1 - - - - -
Exhaust gas water content (% v/v) 13.5 - - - - -
Flue diameter (m) 1.35 0.98 0.62 1.10 0.62 0.62
Exit velocity (m s-1) 30.6 9.9 13.8 11.7 13.8 13.8
Flue gas emission temperature (deg C) 150 20 20 20 20 20
Actual volumetric flow rate (Am3 s-1) 43.8 7.5 4.2 11.1 4.2 4.2
Normalised volumetric flow (Nm3 s-1) (a) 40.1 7.5 4.2 11.1 4.2 4.2
PM10 emission conc (mg Nm-3) 10 5 5 5 5 5
PM10 emission rate (g s-1) 0.40 0.038 0.021 0.056 0.021 0.021
(a) Corrected for: temperature; 273 k; pressure; 101.3kPa (1 atmosphere); dry; 11% v/v O2.

4.3 RECEPTORS

To determine the maximum ground-level concentrations occurring due to
emissions to the atmosphere from the installation and the distribution of
impacts, predictions are made of ground-level concentrations for a grid of
receptors.  The receptor grid is 1,000 m by 1,000 m with spacing of 10 m.
Making predictions for a grid of receptors also allows the predicted ground-
level concentrations to be presented as contour plots.

The specific receptors used in this assessment are locations where there is
relevant exposure such as residential properties.

For the purposes of Local Air Quality Management (LAQM), the Air Quality
Strategy Objectives (AQS) only apply where there is relevant exposure.
‘Relevant exposure’ is defined as being where members of the public are
regularly present and are likely to be exposed for a period of time, appropriate
to the averaging period of the objective.  For the annual average objective,
locations of relevant exposure include residential properties, schools and
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hospitals.

Table 4.2 presents details of the specific receptors included in the modelling
which have been selected because of the potential for relevant exposure.

Table 4.2 Receptor Locations

No. Description Type OS Grid Reference (m)

R1 Theodore Close Residential 398236 290495
R2 Meadows Sport Club Sport Club 398109 290474
R3 Palmerston Drive Residential 397890 290794
R4 Whitgreave St Residential 398318 291083
R5 Millward St Residential 399086 291169
R6 Guns Village Primary School 399373 291073

Figure 4.1 shows the locations of the receptors and the stack.

Figure 4.1 Location of Receptors and Stack

4.4 FACTORS AFFECTING DISPERSION

There are a number of factors that will affect how emissions disperse once
released to atmosphere.  The four factors having the greatest effect on
dispersion are:

 physical characteristics of the emissions;
 climate;
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 terrain; and
 building downwash.

4.4.1 Physical Characteristics of the Emissions

Provided that the exhaust gases have sufficient velocity at stack exit to
overcome the effects of stack tip downwash, which is almost certainly the case
for velocities of 15 m s-1 or more, the physical characteristics of the flue gases
will determine the amount of plume rise and hence the effect on ground level
pollutant concentrations.  The degree of plume rise usually depends on the
greater of the thermal buoyancy or momentum effects.

4.4.2 Climate

The most important meteorological parameters governing the atmospheric
dispersion of pollutants are wind speed, wind direction and atmospheric
stability.

 Wind direction determines the broad transport of the plume and the
sector of the compass into which the plume is dispersed.

 Wind speed can affect plume dispersion by increasing the initial dilution of
pollutants and inhibiting plume rise.

 Atmospheric stability is a measure of the turbulence of the air, particularly
of the vertical motions present.  For dispersion modelling purposes, one
method of classifying stability is by the use of Pasquill Stability categories,
A to F.  Another is by reference to the surface heat flux present at the
ground.

Dispersion models, such as ADMS and AERMOD, do not allocate the degree
of atmospheric turbulence into six discrete categories.  These models use a
parameter known as the Monin-Obukhov length which, together with the wind
speed, describes the stability of the atmosphere.

4.4.3 Building Downwash

The presence of buildings can significantly affect the dispersion of
atmospheric emissions.  Wind blowing around a building distorts the flow and
creates zones of turbulence that are greater than if the building were absent.
Increased turbulence causes greater plume mixing; the rise and trajectory of
the plume may be depressed generally by the flow distortion. For elevated
releases such as those from stacks, building downwash leads to higher
ground level concentrations closer to the stack than those present if a building
was not there. The effects of building down-wash are usually only significant
where the buildings are more than 40% of the stack height.

Table 4.3 shows the dimensions of the buildings included in the modelling.
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Table 4.3 Dimensions of Buildings Included in the Modelling

Building OS Grid
Reference Height (m) Length (m) Width (m) Angle (deg) (a)

1 398445 290861 18.5 144 35.6 116
2 398366 290849 13.1 49.5 51.0 116
3 398405 290828 19.0 13.9 55.6 116
4 398429 290817 19.0 13.9 55.6 116

(a) Angle building length makes to the north.

Figure 4.2 shows the modelled buildings and the location of existing stack
(A01) and five new stacks (A04 – A08)

Figure 4.2 Locations of the Stacks and Modelled Buildings

4.4.4 Nature of the Surface

Terrain

The effects of elevated terrain can affect dispersion and have been included in
this assessment.

Roughness

The nature of the surface of the terrain can have a significant influence on
dispersion by affecting the velocity profile with height and the amount of
atmospheric turbulence. A surface roughness length of 1.0 m has been
assumed to be representative of the surrounding nature of the site.
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4.5 SELECTION OF SUITABLE DISPERSION MODEL

The dispersion models which are widely used to predict ground-level pollutant
concentrations are based on the concept of the time-averaged lateral and
vertical concentration of pollutants in a plume being characterised by a
Gaussian ( 1 ) distribution and the atmosphere is characterised by several
discrete stability classes. So-called ‘new generation’ dispersion models have
been developed which replace the description of the atmospheric boundary
layer as being composed of discrete stability classes with an infinitely variable
measure of the surface heat flux, which in turn influences the turbulent
structure of the atmosphere and hence the dispersion of a plume.

There are two commercially available dispersion models that can predict
ground-level concentrations arising from emissions to the atmosphere from
elevated point sources (ie stacks), and are described by the Environment
Agency as being ‘new generation’.

 AERMOD: The US American Meteorological Society and Environmental
Protection Agency Regulatory Model Improvement Committee developed
a dispersion MODdel called AERMOD which incorporates the latest
understanding of the atmospheric boundary layer.

 Atmospheric Dispersion Modelling System (ADMS): The ADMS dispersion
model was developed by the UK consultancy CERC.  The model allows for
the skewed nature of turbulence within the atmospheric boundary layer.

In many respects, the models are quite similar and in some situations
generate similar predictions of ground-level concentrations.  Two
intercomparison studies commissioned by the Environment Agency (EA)
however found there to be significant differences in calculated concentrations
between the models (2).  These reports highlight modelling uncertainties and
do not suggest that any one of the models is considered to be the most
accurate.

ADMS 5.2 was selected as the model for use in this assessment because of
an inherent weakness in AERMOD which occurs when stack heights are a
little less than 2.5 times the building height; for these circumstances,
AERMOD can significantly overestimate maximum ground-level
concentrations.

4.6 METEOROLOGICAL DATA

An important input to the dispersion model is the meteorological data.  These
data are important in determining the location of the maximum concentrations
and their magnitude.

(1) A Gaussian distribution has the appearance of a bell shaped curve.  The maximum concentration occurs on the centre
line.

(2) R&D Technical Report P353: A review of dispersion model intercomparison studies using ISC, R91, AERMOD
and ADMS (ISBN 1 85705 276 5) and R&D Technical Report P362: An intercomparison of the AERMOD, ADMS and
ISC dispersion models for regulatory applications (ISBN 1 85705 340 0).
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The closest observing station where data is available is Birmingham
International Airport. Figure 4.3 shows the windrose for Birmingham
International Airport for 2014-2018, used in this assessment.

Figure 4.3 Wind Rose Birmingham International Airport (2014-2018)

4.7 PERCENTAGE OXIDATION OF NITRIC OXIDE (NO) TO NITROGEN DIOXIDE (NO2)

Oxides of nitrogen (NOx) emitted to the atmosphere as a result of gas
combustion will consist largely of nitric oxide (NO), a relatively innocuous
substance.  Once released into the atmosphere, nitric oxide is oxidised to
nitrogen dioxide (NO2), which is of concern to health and other impacts.  The
proportion of nitric oxide oxidised to nitrogen dioxide depends on several
factors, and the oxidation is limited by the availability of oxidants, such as
ozone (O3).

For hourly average concentrations, an oxidation percentage of 35% has been
assumed for oxidation of nitric oxide (NO) to nitrogen dioxide (NO2). For
predictions of annual averages, it is assumed that 70% of the oxides of
nitrogen (NOx) are in the form of nitrogen dioxide (NO2).  These assumptions
are recommended by the Environment Agency (1).

(1) Environment Agency (AQMAU): Conversion Ratios for NOx and NO2.
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5 PREDICTIONS AND ASSESSMENT OF IMPACTS

5.1 INTRODUCTION

This section presents the incremental increase in ground-level concentrations
predicted to occur as a consequence of emissions to the atmosphere of PM10

and PM2.5 from the installation. Predictions are presented and an assessment
made of the routine emissions to the atmosphere, assuming that the facility is
operating continuously at its emission limits.

5.2 SCREENING: STAGE 1

Table 5.1 shows the maximum predicted Process Contribution (PC) ground
level concentration of PM10 and PM2.5 occurring as a consequence of
emissions to the atmosphere from the facility for each of the five years of
meteorological data. The predictions include the effects of terrain and building
downwash.

Table 5.1 ADMS 5.2 Maximum Predicted (Process Contribution) Annual Average
and 90.4th Percentile of 24 Hourly Average Concentrations of PM10 and
Maximum Annual Average of PM2.5 (µg m-3)

Year
PM10 PM2.5 (a)

Annual Average 90.4th Percentile of
24 Hour Averages Annual Average

2014 3.35 5.39 3.35
2015 3.41 5.35 3.41
2016 3.21 5.25 3.21
2017 3.36 5.39 3.36
2018 3.35 5.39 3.35

Maximum 3.41 5.39 3.41
Environmental

Assessment Level (EAL) 40 50 20

Max PC as %age of EAL 8.5% 10.8% 17.1%
(a) Assumes 100% of PM10 is PM2.5.

Table 5.1 shows that there is only a small amount of year to year variation in
the maximum predicted Process Contribution (PC).

Given that the long term Process Contribution (PC) is more an 1% of the
Environmental Assessment Level (EAL) and the short term PC is more than
10% of the EAL the PC cannot be screened out as insignificant, which is not to
say that it is significant.
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5.3 SCREENING: STAGE 2

Table 5.2 shows the maximum Predicted Environmental Concentration (PEC)
ground level concentration of PM10 and PM2.5 occurring as a consequence of
emissions to the atmosphere from the facility. The predictions include the
effects of terrain and building downwash.

Table 5.2 ADMS 5.2 Maximum Predicted Environmental Concentration (PEC);
Annual Average and 90.4th Percentile of 24 Hourly Average
Concentrations of PM10 and Maximum Annual Average of PM2.5 (µg m-3)

PM10 PM2.5 (a)

Annual Average 90.4th Percentile of
24 Hour Averages Annual Average

Maximum PC 3.41 5.4 3.41
Background 15.5 - 10.4

PEC 18.9 - 13.8
Environmental

Assessment Level (EAL) 40 50 20

Max PEC as %age of EAL 47.3% 28.4% (b) 69.1%
(a) Assumes 100% of PM10 is PM2.5.
(b) PC as a percentage of EAL minus twice the long term background

For detailed modelling to not be necessary both the annual average PECs
would need to be below 70% of the EAL and the short-term PC be less than
20% of the short-term environmental standards minus twice the long-term
background concentration.

Given that the maximum 90.4th percentile of 24 hourly average of 5.4 µg m-3 is
greater than 20% of the EAL (minus twice the annual average background
concentration) detailed dispersion modelling is required to determine the
significance of the environmental impact.

5.4 DETAILED MODELLING AND ASSESSMENT OF SIGNIFICANCE

Detailed modelling of the impacts of emissions of PM10 and PM2.5 includes
predictions at specific receptors and assessment of significance as well as the
predictions already presented.

For determining the total annual average concentration (ie PEC long term) it is
correct to add the predicted increment (PC) to the prevailing background. It is
not correct to add the PC short-term to the short-term background
concentrations.  The exact way to determine the combined (total) 90.4th

percentile of 24-hour averages is, for each 24-hour period during the year, to
add the predicted to the measured 24-hour concentration and then calculate
the resulting 90.4th percentile, this would result in very little change in the total
90.4th percentile compared to the background 90.4th percentile.

The Environment Agency's H1 Technical Guidance (now withdrawn) states:

PECshort term = PCshort term + (2 x Backgroundlong term)
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Where PC is the Process Contribution, and PEC is the Predicted
Environmental Concentration. It is considered that this is a conservative
approach and is used in this assessment to determine the PEC short-term

Table 5.3 presents the maximum predicted Process Contribution and the
maximum Predicted Environment Concentration (PEC)

Table 5.3 ADMS 5.2 Maximum Predicted Process Concentration (PC) and
Environmental Concentration (PEC); Annual Average and 90.4th
Percentile of 24 Hourly Average Concentrations of PM10 and Maximum
Annual Average of PM2.5 (µg m-3)

PM10 PM2.5 (a)

Annual Average 90.4th Percentile of
24-Hour Averages Annual Average

Process Concentration (PC) 3.41 5.4 3.41
Background 15.5 - 10.4

PEC 18.9 36.4 (b) 13.8
Environmental

Assessment Level (EAL) 40 50 20

Max PEC as %age of EAL 47% 73% 69%
(a) Assumes 100% of PM10 is PM2.5.
(b) PEC = PC + twice annual average background

Given the maximum Predicted Environmental Concentration (PEC) for both
PM10 and PM2.5 are below the Environmental Assessment Levels (EAL) which
are the Air Quality Strategy (AQS) objectives the impacts are not of concern to
human health.

Table 5.4 shows the predicted annual average concentration of PM10 at the
specific receptors together with predictions at the point of maximum impact.
Predictions are made for meteorological data from 2015 as this is the year that
gives rise to the largest impact.

Table 5.4 ADMS 5.2 Predicted Annual Average Concentrations of PM10 at Specific
Receptors, 2015 Meteorological Data (µg m-3)

Location Description
Process

Contribution
(PC)

Predicted
Environmental
Concentration

(PEC) (a)

Increment (PC)
as Percentage
of Objective

(%)
Point of Maximum Impact 3.41 18.9 8.5%
R1 Theodore Close Residential 0.11 15.6 0.3%
R2 Meadows Sport Club Sport Club 0.08 15.6 0.2%
R3 Palmerston Drive Residential 0.06 15.6 0.2%
R4 Whitgreave St Residential 0.36 15.9 0.9%
R5 Millward St Residential 0.15 15.6 0.4%
R6 Guns Village Primary School 0.10 15.6 0.2%

Environmental
Assessment Level (EAL) 40

(a) Includes background of 15.5 µg m-3.
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Table 5.4 shows that at the sensitive receptors considered the maximum
increase is 0.36 µg m-3 which results in a total concentration of 15.9 µg m-3

which can be compared to the air quality strategy objective of 40 µg m-3.

The IAQM/EPUK significance criteria applies to locations where there is
relevant exposure which excludes the point of maximum impact. Table 5.5
shows the IAQM/EPUK significance criteria applied to the receptors.

Table 5.5 IAQM/EPUK Significance Criteria (PM10)

Location Description PC
(µg m-3)

PC as
%age of
EAL (%)

PEC
(µg m-3)

PEC as
%age of

EAL

Impact
Descriptor

R1 Theodore Close 0.11 0.3% 15.6 39.0% Negligible
R2 Sport Club 0.08 0.2% 15.6 38.9% Negligible
R3 Palmerstone 0.06 0.2% 15.6 38.9% Negligible
R4 Whitgreave St 0.36 0.9% 15.9 39.7% Negligible
R5 Millward St 0.15 0.4% 15.6 39.1% Negligible
R6 School 0.10 0.2% 15.6 39.0% Negligible

Table 5.5 shows that emissions to the atmosphere of PM10 from the proposed
variation are predicted to have an impact of negligible significance on annual
average concentrations of PM10 according to the IAQM/EPUK significance
criteria.

Table 5.6 shows the predicted annual average concentration of PM2.5 at the
specific receptors together with predictions at the point of maximum impact.
Predictions are made for meteorological data from 2015 as this is the year that
gives rise to the largest impact.

Table 5.6 ADMS 5.2 Predicted Annual Average Concentrations of PM2.5 at Specific
Receptors, 2015 Meteorological Data (µg m-3)

Location Description
Process

Contribution
(PC) (a)

Predicted
Environmental
Concentration

(PEC) (b)

Increment (PC)
as Percentage
of Objective

(%)
Point of Maximum Impact 3.41 17.8 17.1%
R1 Theodore Close Residential 0.11 14.5 0.6%
R2 Meadows Sport Club Sport Club 0.08 14.5 0.4%
R3 Palmerston Drive Residential 0.06 14.5 0.3%
R4 Whitgreave St Residential 0.36 14.8 1.8%
R5 Millward St Residential 0.15 14.5 0.7%
R6 Guns Village Primary School 0.10 14.5 0.5%

Environmental
Assessment Level (EAL) 20

(a) Assumes all PM10 is PM2.5.
(b) Includes background of 14.4 µg m-3.

Table 5.6 shows that at the sensitive receptors considered the maximum
increase is 0.36 µg m-3 which results in a total concentration of 14.8 µg m-3

which can be compared to the air quality strategy objective, EAL of 20 µg m-3.
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The IAQM/EPUK significance criteria applies to locations where there is
relevant exposure which excludes the point of maximum impact. Table 5.7
shows the IAQM/EPUK significance criteria applied to the six human health
receptors.

Table 5.7 IAQM/EPUK Significance Criteria (PM2.5)

Location Description PC
(µg m-3)

PC as
%age of
EAL (%)

PEC
(µg m-3)

PEC as
%age of

EAL

Impact
Descriptor

R1 Theodore Close 0.11 0.6% 14.5 72.6% Negligible
R2 Sport Club 0.08 0.4% 14.5 72.4% Negligible
R3 Palmerstone 0.06 0.3% 14.5 72.3% Negligible
R4 Whitgreave St 0.36 1.8% 14.8 73.8% Negligible
R5 Millward St 0.15 0.7% 14.5 72.7% Negligible
R6 School 0.10 0.5% 14.5 72.5% Negligible

Table 5.7 shows that emissions to atmosphere of PM2.5, after making the
conservative assumption that all the PM10 is PM2.5, are predicted to have an
impact of negligible significance on annual average concentrations of PM2.5

according to the IAQM/EPUK significance criteria.

For short term impacts the maximum 90.4th percentile of 24-hour average of
5.35 µg m-3 is 11% of the assessment criteria.  This falls in the 10-20% bracket
which is described by IAQM/UKIP as being a ‘small’ magnitude of change.

The following figures are presented to illustrate the distribution of
concentrations of PM10 and PM2.5. Predictions are presented for 2015
meteorological data as this is the year that gives rise to the largest impact.

 Figure 5.1: Annual Average PM10

 Figure 5.2: 90.4th Percentile of 24-hour average PM10

 Figure 5.3: Annual Average PM2.5

The figures show that peak predicted increments to ground level
concentrations occur within 50 m of the installation.
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Figure 5.1 ADMS 5.2 Predicted Annual Average Ground Level Concentrations
(Process Contribution, PC) of PM10; 2015 Meteorological Data (µg m-3)
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Figure 5.2 ADMS 5.2 Predicted 90.4th Percentile of 24-Hour Average Ground Level
Concentrations (Process Contribution, PC) of PM10; 2015 Meteorological
Data (µg m-3)

.
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Figure 5.3 ADMS 5.2 Predicted Annual Average Ground Level Concentrations
(Process Contribution PC) of PM2.5; 2015 Meteorological Data (µg m-3)
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6 SENSITIVITY ANALYSIS

6.1 INTRODUCTION

This section considers the sensitivity of model-predicted concentrations to the
following:

 Meteorological data;
 Roughness length;
 Grid spacing;
 Building downwash;
 Terrain; and
 Stack height.

6.2 METEOROLOGICAL DATA

The assessment presented in this report is based on predictions made using
five years (2014-2018) of meteorological data from Birmingham Airport.

To illustrate the year to year variation in meteorological data, Table 6.1 shows
the maximum predicted ground level concentration of PM10 for each of five
years of meteorological data from Birmingham Airport together with
predictions made with 2015 meteorological data from Coventry Airport.

Table 6.1 ADMS 5.2 Maximum Predicted Annual Average and 90.48th Percentile of
24-Hour Average Concentrations of PM10 (µg m-3)

Year and Source Annual Average 90.4th Percentile of
24-Hour Averages

Birmingham 2014 3.3 5.4
Birmingham 2015 3.4 5.4
Birmingham 2016 3.2 5.3
Birmingham 2017 3.4 5.4
Birmingham 2018 3.3 5.4
Coventry 2015 3.6 5.4

Assessment Criteria 40 50

Table 6.1 shows that there is some year to year variation in predicted
concentrations, although it is not considered to be significant.  The maximum
predicted annual average concentration using meteorological data from
Coventry Airport is a little higher than using data from Birmingham Airport for
2015, the maximum predicted 90.4th percentile are similar.

6.3 ROUGHNESS LENGTH

The roughness length of 1.0 m used in this assessment was selected using
professional judgement because roughness length is not something that can
be directly measured.  In practice, there is no one unique roughness that fits a
given wind speed profile.  Roughness length will also vary depending on wind
direction and other factors such as season of the year.
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It is therefore of interest to see how sensitive the model predictions are to
roughness length.

Table 6.2 shows the maximum predicted ground level concentration of PM10

for roughness lengths in the range of 0.5 m to 1.5 m using 2015
meteorological data.

Table 6.2 ADMS 5.2 Maximum Predicted Annual Average and 90.4th Percentile of
24-Hour Average Concentrations of PM10 (µg m-3)

Roughness Length (m) Annual Average 90.4th Percentile of
24-Hour Averages

0.5 2.8 4.4
1.0 3.4 5.4
1.5 3.8 4.4

Assessment Criteria 40 50

Table 6.2 shows that in this modelling situation, increasing roughness length
increases the maximum predicted annual average concentration but the effect
is not significant.

6.4 GRID SPACING

If the grid spacing is too large, then it is possible that the reported maximum
concentrations will not be the actual maxima.  This assessment uses a grid
spacing of 10 m which at less than 1.5 times the stack height is appropriate.
One way to demonstrate this is to model with smaller grid spacing, and if the
maximum concentration is not significantly different then one can be confident
that the grid spacing is adequate.

Table 6.3 shows the maximum predicted ground level concentration of PM10

for the grid spacing of 10 m used in this assessment and also 5 m. Predictions
are made using 2015 meteorological data.

Table 6.3 ADMS 5.2 Maximum Predicted Annual Average and 90.4th Percentile of
24-Hour Average Concentrations of PM10 (µg m-3)

Grid Spacing (m) Annual Average 90.4th Percentile of
24-Hour Averages

10 3.41 5.35
5 3.55 5.55

Assessment Criteria 40 50

Table 6.3 shows that halving the grid spacing does not significantly affect the
maximum predicted concentrations.

6.5 BUILDING DOWNWASH AND TERRAIN

The modelling presented in this assessment includes both the effects of
building downwash and terrain. Table 6.4 shows the predicted maximum
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ground level concentration of PM10 both with and without the effects of building
downwash and terrain using 2015 meteorological data.

Table 6.4 ADMS 5.2 Maximum Predicted Annual Average and 90.4th Percentile of
24-Hour Average Concentrations of PM10 (µg m-3)

Building
Downwash

Effects

Terrain
Effects Annual Average 90.4th Percentile of

24-Hour Averages

Yes Yes 3.41 5.35
No Yes 0.57 1.64
Yes No 3.49 5.52
No No 0.62 1.75

Assessment Criteria 40 50

Table 6.4 shows that building downwash effects are predicted to affect
dispersion. The effects of terrain on dispersion are not significant; the effects
of building downwash are significant.

6.6 STACK HEIGHT

Table 6.5 and Figure 6.1 show the ADMS 5.2 maximum predicted annual
average and 90.4th percentile of 24-hour average concentrations of PM10 for
stack heights in the range of 19.5 m to 23.5 m.  Predictions are made for 2015
meteorological data.

Table 6.5 ADMS 5.2 Maximum Predicted Annual Average and 90.4th Percentile of
24-Hour Average Concentrations of PM10 (µg m-3) Effect of Stack Height

Stack Height (m) Annual Average 90.4th Percentile

19.5 4.94 7.73
20.5 4.10 6.39
21.5 3.41 5.35
22.5 2.83 4.49
23.5 2.35 3.81
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Figure 6.1 ADMS 5.2 Maximum Predicted Annual Average and 90.4th Percentile of
24-Hour Average Concentrations of PM10 (µg m-3) Effect of Stack Height

Table 6.5 and Figure 6.1 show that the benefits in terms of reduction in the
maximum ground level concentration of PM10 for stack heights above the
proposed height of 21.5 m are minimal.
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7 SUMMARY AND CONCLUSIONS

R Williams Consultants Ltd has commissioned Atmospheric Dispersion
Modelling Ltd (ADM Ltd) to undertake an air quality assessment of emissions
to the atmosphere of particulate matter relating to the proposed variation to
the existing environmental permit EPR/GP3739VR/V003 for Innovative
Environmental Solutions UK Limited, Oldbury, West Midlands.

There will be extensive use of air within the process to capture the dust
produced by the new activity, to transport the materials and to separate heavy
and light materials. To minimise emissions of particulate matter, the air from
each of five new systems will be passed through cyclones and baghouses
before it is discharged to the atmosphere via five new separate 21.5 m high
stacks (reference A04-A08).

Given that the only pollutant released to atmosphere from the proposed new
process is particulate matter (PM10) this assessment is limited to an
assessment of the emissions of PM10.  PM2.5 is also considered and assessed
using the conservative assumption that all the PM10 is PM2.5.

The ADMS 5.2 dispersion model has been used to make predictions of
ground-level concentrations of PM10 and PM2.5 released to atmosphere from
the installation.

The following are the principal conclusions that can be drawn from this
assessment which has been undertaken using the emissions data provided
and the assumptions specified:

 Emissions to the atmosphere from the proposed five new 21.5 m high
stack together with emissions from the existing 50 m stack will not
significantly affect air quality at ground level, the impact is considered to
be insignificant.

 The sensitivity analysis shows in the most part, that the predicted
concentrations are not overly sensitive to assumptions made and methods
used.

 It is considered that the overall impact on air quality of emissions to
atmosphere from the proposed variation to the installation can be
described as of minor significance.  This conclusion is based on all the
impacts presented in this assessment and takes into account the localised
nature of the area of maximum impact.
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ADM LTD OLDBURYADDENDUM A1

1 INTRODUCTION

This Addendum should be read in conjunction with the March 2013 air quality
assessment report undertaken for proposed energy facility, to be located in
Oldbury, West Midlands (1).

This Addendum presents the results predictions of plume visibility and
pollutant deposition rates.

Only changes to the data and additional assessment are presented in this
Addendum.

2 PLUME VISIBILITY

2.1 INTRODUCTION

The water content of the emissions to atmosphere from the stack is 13.5%
(v/v) which equated to a mixing ratio of 0.084 kg/kg (2). The temperature of the
emissions on release to atmosphere is 150 deg C.

Once released to atmosphere, the emissions will dilute, cool and, depending
of the prevailing ambient temperature and relative humidity, may condense to
form a visible vapour plume.   The frequency and extent of any visible plume
depends on the ambient temperature and relative humidity and the rate of
plume dilution.

The ADMS 5.0 dispersion model has been used to predict the frequency and
extent of a visible vapour plume.

2.2 PREDICTIONS OF VISIBLE VAPOUR PLUME

Predictions of the frequency and extent of a visible vapour plume have been
made with the ADMS 5.0 plume visibility module. Table A1 summarises the
predictions of visible vapour plume length and frequency for each year of
meteorological data. These predictions are for all hours.

Table A1 Summary of ADMS 5.0 Predictions for Visible Vapour Plume (All Hours)

Year of Meteorological Data
Ta

2007 2008 2009 2010 2011 Average
%age occurrence of visible vapour plume (%) 9.3% 11.8% 13.4% 20.7% 10.8% 13.2%
%age visible plume length < 50 m (%) 5.2% 7.4% 7.0% 11.4% 6.8% 7.6%
%age visible plume length 50 m - 100 m (%) 2.2% 2.3% 3.2% 6.1% 2.4% 3.2%
%age visible plume length 100 m - 200 m (%) 0.9% 1.0% 1.4% 2.1% 0.8% 1.2%
%age visible plume length > 200 m (%) 0.9% 1.2% 1.8% 1.1% 0.8% 1.2%
Average length of vapour plume (m) 114 105 130 78 94 104

(1) ADM Ltd (27 March 2013) Air Quality Assessment of Emissions to Atmosphere from Proposed Waste to Energy
Facility.

(2) www.humidity-calculator.com.



ADM LTD OLDBURYADDENDUM A2

Table A1 shows that for the year that gives rise to the highest frequency
occurrence of visible vapour plumes the predicted occurrence is 20.7% of the
time.  The average percentage occurrence for the five years of meteorological
data is 13.2%.

Environment Agency guidance (H1) suggests that the significance of the
occurrence of visible vapour plumes should be determined by consideration of
the frequency of occurrences of visible vapour plumes during day time hours
that extend beyond the site boundary.

The ADMS model has been run to make predictions of the occurrences of only
day time condensing/visible plumes.  Post processing of the day time vapour
plume length with the distance to the site boundary for the wind direction for
which the plume occurred has been undertaken to determine the number of
hours a day time plume extends beyond the site boundary. Table A2 shows a
summary of these data.

Table A2 Summary of ADMS 5.0 Predictions for Number of Hours per Year a
Condensing Vapour Plume

Meteorological Data
Year

All Hours (Day and
Night)

Day-time Hours
Only

Daytime Hours
where Plume

Length Exceeds
Site Boundary

2007 815 166 132
2008 1,037 317 132
2009 1,174 320 150
2010 1,813 548 314
2011 946 278 106

Average 1,157 326 167

Condensing vapour plume are less likely to occur during daytime hours
because temperatures are higher and relative humidity is lower than night time
hours.  Therefore a larger proportion (frequency) of visible/condensing vapour
plume (condensed plumes) will occur at night time.

Table A3 shows the percentage of a condensing vapour plumes for all hours
during the year that a visible vapour plumes (taking the view that a condensing
vapour plume will only be visible if it occurs during day time hours) as a
percentage of hours in the year and visible/condensing vapour plume that
occurring during day time as a percentage of day time hours only.
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Table A3 Summary of ADMS 5.0 Predictions Percentages of Condensing and
Visible Vapour Plumes

Meteorological
Data Year

All Occurrences of
Condensing Plume
as Percentage of all

Hours in the Year

Day-time (Visible)
Condensing Plume
as Percentage of all

Hours in Year

Day-time (Visible)
Condensing Plume as
Percentage of Daytime

Hours in Year

2007 9.3% 1.9% 4.3%
2008 11.8% 3.6% 7.8%
2009 13.4% 3.7% 8.1%
2010 20.7% 6.3% 14.3%
2011 10.8% 3.2% 7.1%

Average 13.2% 3.7% 8.3%

Table A4 shows the percentage visible vapour plumes (taking the view that a
condensing vapour plume will only be visible if it occurs during day time hours)
that exceed the site boundary as a percentage of hours in the year and as a
percentage of daytime hours only.

Table A4 Summary of ADMS 5.0 Predictions Percentages Visible (Daytime) Vapour
Plumes that exceed the Site Boundary

Meteorological
Data Year

Day-time (Visible) Condensing
Plume as Percentage of
Daytime Hours in Year

Day-time (Visible) Condensing
Plume as Percentage of all Hours

in Year
2007 3.4% 1.5%
2008 3.3% 1.5%
2009 3.8% 1.7%
2010 8.2% 3.6%
2011 2.7% 1.2%

Average 4.3% 1.9%

3 DEPOSITION RATES

Present here are the deposition rates for the pollutants released to
atmosphere from the proposed facility where the Environment Agency (EA) H1
guidance provides maximum deposition rates (1).

The Environment Agency H1 guidance states that the process contribution of
air emissions deposited to land can be calculated by:

PCground = (PCair x RR x DV x 3 x 86400)/1000

Where:

PCground = process contribution to daily deposition rate (mg m-2 day-1)
RR = release rate (g s-1)
DV = deposition velocity (taken to be 0.01 m s-1)

(1) Environment Agency (April 2010) Horizontal Guidance Note H1 - Annex (f), Table B8.
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PCair = process contribution to air base on maximum annual average ground
level concentration per unit mass release rate (µg m-3/g s-1)

Value of 3 is nominal factor to convert dry deposition to total deposition.

Table A3 shows the estimated deposition rate at the point of maximum impact
for the year that give rise to the largest impact (2011).

Table A3 Deposition Rate

Pollutant Emission Rate
(g s-1)

Deposition Rate (mg m-2 day-1) Deposition Rate
as a Percentage
of the Max (%)Process

Contribution
Maximum

Rate (a)

Arsenic (As) 0.0000280 0.000035 0.02 0.2%
Cadmium (Cd) 0.0010000 0.001254 0.009 13.9%
Chromium (VI) 0.0000002 0.000000 1.5 0.0%
Copper (Cu) 0.0022000 0.002759 0.25 1.1%
Lead (Pb) 0.0022000 0.002759 1.1 0.3%
Mercury (Hg) 0.0020000 0.002508 0.004 62.7%
Nickel (Ni) 0.0022000 0.002759 0.11 2.5%
(a) From Environment Agency H1 Guidance.

The deposition rates presented in Table A3 show that the maximum rate is
not exceeded by the process contribution.  It should be noted that for cadmium
and mercury, which has the highest percentages of the maximum allowable
deposition rates, the modelling was undertaken assuming these are at their
emission limits.  In practice the emissions rates will be less than the emission
limits.  It should also be noted that the table shows the maximum impact for
the year that gives rise to the largest impact.  Deposition rates at all other
locations and years of metrological data will be less than the values shown.

Given the conservative nature of the assessment, it is considered that the
deposition rates presented here show an acceptable impact.
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