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1 Introduction 
Veolia ES Hampshire Ltd (Veolia) will operate the Alton Advanced Energy Recovery Centre (the 
‘Facility’) which will incinerate incoming non-hazardous residual waste fuel. The Facility will be 
located at the site of the existing Veolia Alton Materials Recycling Facility (MRF) and Waste Transfer 
Station (WTS) in Hampshire. 

1.1 Background 

The aim of this report is to assess the impact of greenhouse gas emissions, as required by the 
Environment Agency (EA) for similar power generating activities. This assessment considers the 
direct greenhouse gas emissions from Alton Advanced Energy Recovery Facility (the Facility) and 
considers these in relation to other forms of power generation in the UK. 

The EA guidance ‘Assess the impact of air emissions on global warming’ requires the following to 
be identified and calculated, for bespoke environmental permit applications where the activity 
produces air emissions: 

• direct greenhouse gas emissions; 

• indirect greenhouse gas emissions (from heat or power imported to the site); and 

• the total carbon impact. 

In this report, an assessment of the amount of greenhouse gas released through the incineration 
of waste, associated with the Facility, has been undertaken. The assessment calculates the quantity 
of emissions of CO2 from the Facility and also other greenhouse gases released (for example N2O) 
as a CO2 equivalent. 

Power generated through energy recovery from waste displaces electricity that would have 
otherwise been sourced from conventional power stations. Therefore, the net change in carbon 
dioxide emissions has been calculated as a result of using waste to generate electricity rather than 
generating it by conventional means (based on the average UK power mix). For the purpose of this 
assessment, the power from renewable sources has been assumed to displace the same power as 
that generated by conventional means.  

This report does not consider the release or avoidance of indirect carbon dioxide emissions 
associated with the operation of the Facility. 

 

 

. 
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2 Assumptions 

2.1 Facility 

The Facility will use a moving grate as the combustion technology. The Facility will be two streams, 
with a nominal design capacity of approximately 20 tonnes of waste per hour (referred to as 
incoming waste) each, giving a design capacity for the Facility of approximately 40 tonnes of waste 
per hour with an expected net calorific value (NCV) of 9.5 MJ/kg.  

For the purposes of this assessment the following assumptions have been applied to the design and 
operation of the Facility: 

1. It will have a nominal design capacity of 330,000 tonnes per annum. 

2. It will have an availability of 8,250 hours of operation. 

3. It will have a thermal capacity of 105.6 MWth. 

4. It will generate up to 33.0 MWe (design maximum) with a parasitic load of 3 MWe. 

5. The composition of the incoming waste combusted is as follows: 

a. The waste contains 26% carbon by weight; and 

b. Of which 49.1% of the carbon content of the incoming waste is biogenic carbon; 

6. Ammonia is used as a reagent in the SNCR NOx abatement system. Nitrous oxide is emitted at 
a concentration of 10 mg/Nm3. 

7. It is will have 10 start-ups and 10 shut-downs per annum – this is a conservative assumption. 
Each period of start-up and shut-down will take approximately 18 hours in total. Therefore, the 
auxiliary burners will be in operation for approximately 180 hours per annum. 

8. During periods when it is not available (excluding start-up and shutdown), the parasitic load will 
be approximately 20% of the operational parasitic load. Therefore, it will be ‘unavailable’ for 
330 hours per annum, where the parasitic load is 0.6 MW. 

9. The volumetric flow of flue gases is 223,992 Nm3/hr. 

10. The auxiliary burners, which will be fired on low sulphur fuel oil (herein referred to as fuel oil), 
will operate at 60% of the maximum continuous rating of the thermal capacity of the Facility. 
Therefore, the burner capacity will be approximately 63.3 MWth. 

11. As stated in Environment Agency Guidance Note H1, the combustion of fuel oil has emissions 
of 0.25 t CO2eq/MWh. 
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3 Displaced Power 
Power generated from the combustion of waste within the Facility will displace alternative forms 
of power generation. Table 3-1 shows the energy sources for UK electricity generation, with their 
associated carbon intensities. It is important to consider which of these power sources would be 
displaced by the power generated by the Facility. 

Table 3-1: UK Electricity Supply Characteristics1 

Energy Source Proportion of UK Supply (%) Carbon emissions during 
operation (gCO2/kWh) 

Coal 6.3 985 

Natural Gas 72.0 371 

Nuclear 8.2 0 

Renewables 8.3 0 

Other 5.2 920 

The current UK energy strategy uses nuclear power stations to operate as baseload stations run 
with relatively constant output over a daily and annual basis, with limited ability to ramp up and 
down in capacity to accommodate fluctuations in demand. Power supplied from existing nuclear 
power stations is relatively low in marginal cost and has the benefit of extremely low CO2 emissions.  

Wind and solar plants also have very low marginal operating costs and, in many cases, are 
supported by subsidies. This means that they will run when there is sufficient wind or sun and that 
this operation will be unaffected by the Facility. It is considered that the construction of the Facility 
will have little or no effect on how nuclear, wind or solar plants operate when taking into account 
market realities (such as the phase-out of nuclear plants and the generous subsidies often 
associated with the development of wind and solar plants). 

Combined cycle gas turbines (CCGTs) are the primary flexible electricity source. Since wind and solar 
are intermittent, with the electricity supplied varying from essentially zero (on still nights) to more 
than 16 GW (on windy or sunny days), CCGTs supply a variable amount of power. However, records 
show that there are only very limited periods when CCGTs are not operational and providing power 
to the grid.  

Gas engines, diesel engines and open cycle gas turbines also make a small contribution to the grid. 
These are mainly used to provide balancing services and to balance intermittent supplies. As they 
are more carbon intensive than CCGTs, it is more conservative to ignore these for the purposes of 
this assessment.  

The Defra document ‘Energy from Waste – A guide to the debate 2014’ provides support for the 
use of CCGT as a comparator for electricity generated from the combustion of waste. Footnote 29 
on Page 21 of the document states that: 

‘A gas fired power station (Combined Cycle Gas Turbine – CCGT) is a reasonable 
comparator as this is the most likely technology if you wanted to build a new power station 
today.’ 

Therefore, for the purposes of this assessment it is assumed that power from the Facility will 
displace power which would otherwise be generated in a CCGT, and that the CO2 emissions from a 
CCGT power station are equivalent to 371 g/kWh (refer to Table 3-1). 

 
1 Department of Energy and Climate Change. UK Fuel Mix Disclosure data table (1 April 2019 to 31 March 2020) 
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It is acknowledged that the UK government has recently set a target which ‘will require the UK to 
bring all greenhouse gas emissions to net zero by 2050’. Taking this into consideration, in the future 
it is anticipated that the power, which the Facility will generate, will displace other forms of power 
generation, including renewable energy power stations. However, at this stage, the mix of 
generation capacity which could be added in the future to the grid that could be displaced by the 
project is uncertain. Therefore, the carbon intensity of future displaced generation cannot be 
accurately quantified. Therefore, for the purposes of this assessment, it has been assumed that the 
Facility will displace a gas fired power station as this is considered to be a reasonable comparator.  

The following assumptions regarding the energy outputs from the Facility have been made. 

• The Facility will generate up to 33.0 MW of electricity with a net output of 30.0 MW, giving a 
gross and net electrical efficiency of 31.3% and 28.4% respectively. 

• For the purposes of this greenhouse gas assessment, there will be no heat export from the 
Facility. 

On this basis: 

• The Facility will generate approximately 272,250 MWh of power per annum. Of this power 
approximately 247,500 MWh per annum will be available for export. This will displace a total of 
approximately 91,800 tonnes of carbon dioxide equivalent. 
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4 Emissions from the EfW Facility 
The Facility will release emissions of carbon dioxide and their equivalents (other greenhouse gases 
such as nitrous oxide) from the combustion of non-hazardous waste. Furthermore, during periods 
when it is not generating power, the Facility will have a parasitic load which will require power to 
be imported from the grid. 

In addition, during start-up, auxiliary burners will be used to raise the temperature within the boiler 
to ≥850°C before starting to feed waste into the combustion chamber, as required by the Industrial 
Emissions Directive (IED). These burners will also be used to maintain the temperature within the 
boiler above 850°C when needed, as required by the IED. During shut-down, the auxiliary burners 
will be used to ensure complete burn-out of the waste. The combustion of auxiliary fuel will release 
carbon dioxide. 

4.1.1 Emissions from the incineration of incoming waste 

The Facility will export 750 kW of power per tonne of waste. 

The carbon dioxide equivalent emissions from the incineration of waste would be 938 kg per tonne 
of waste, of which approximately 477 kg per tonne of waste will be from non-biogenic sources. 

The total carbon dioxide equivalent emissions from fossil fuels (excluding the combustion of fuel 
oil, refer to section 4.1.4) will be approximately 157,410 tonnes per annum. 

4.1.2 Emissions of nitrous oxide 

The Facility will release approximately 12.5 tonnes of nitrous oxide per annum. Nitrous oxide has a 
GWP of 310 carbon dioxide equivalents. 

The total carbon dioxide equivalent emissions from emissions of nitrous oxide will be approximately 
3,887 tonnes per annum. 

4.1.3 Electricity import 

During periods of start-up and shutdown the Facility will have an electrical demand of 
approximately 540 MWh electricity; and during periods of non-availability the Facility will have an 
electrical demand of approximately 200 MWh electricity. On this basis, the Facility will consume 
approximately 740 MWh of electricity per annum. It should be noted that this is a conservative 
assumption, as in reality, each stream of the plant will have annual maintenance outages broadly 
in sequence and therefore imported electricity would be replaced with reduced electrical export 
from the waste incineration process. 

As stated in Environment Agency Guidance Note H1, the import of electricity from public supply 
should be assumed to have emissions of 0.166 tCO2e/MWh. Therefore, the operation of the Facility 
is anticipated to result in the release of approximately 120 tonnes per annum of carbon dioxide 
equivalent from the import of electricity. 

4.1.4 Emissions from auxiliary firing 

The auxiliary burners will consume approximately 11,400 MWh of fuel oil per annum. This will be 
equivalent to a total of approximately 2,900 tonnes per annum of carbon dioxide equivalent from 
the combustion of fuel oil for auxiliary firing. 
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4.2 Summary 

The operation of the Facility will lead to the release of approximately: 

• 157,410 tonnes per annum of carbon dioxide equivalent from the incineration of the non-
biogenic component of the incoming waste; 

• 3,887 tonnes per annum of carbon dioxide equivalent from nitrous oxide from the incineration 
of incoming waste; 

• 120 tonnes per annum of carbon dioxide equivalent from imported electricity which is used for 
the incineration of incoming waste; and 

• 2,900 tonnes per annum of carbon dioxide equivalent from the combustion of fuel oil for 
auxiliary firing in the Facility. 

Therefore, in total it is predicted that the operation of the Facility will result in the release of 
approximately 164,317 tonnes per annum of carbon dioxide. 
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5 Conclusions 
The information presented within this assessment is summarised in Table 5-1 below. 

Table 5-1: Greenhouse Gas Assessment Summary 

 GWP (tonnes CO2 equivalent) 

Process Facility 

Parameter Released Saving/Offset 

CO2 emissions derived from 
fossil fuels (a) 

157,410  

N2O from the process 
(ammonia) (b) 

3,887  

Indirect CO2 emissions 
(imported electricity) (c) 

120  

Direct CO2 emissions 
(auxiliary fuel) (d) 

2,900  

Total released (e=a+b+c+d) 164,317  

Energy recovered (electricity) 
(f) 

 91,800 

Energy recovered (heat) (g)  - 

Total offset (h=f+g)  91,800 

Net GWP (j=e-h) 72,517  

To conclude, the operation of the Facility will result in an increase (72,517 tonnes per annum) in 
the emissions of carbon dioxide released from the generation of power from the incineration of 
incoming waste within the Facility, compared to generating the equivalent power in a conventional 
CCGT power station. 

However, it should be noted that this assessment methodology does not consider the avoidance of 
emissions from the disposal of the waste in a landfill, or from any other alternative methods of 
waste treatment. In addition, this assessment does not consider the carbon savings available from 
the potential to export heat from the Facility. This assessment purely considers the base direct and 
indirect carbon emissions as a result of the operation of the Facility, including carbon offset as a 
result of recovered energy as electricity, as required by the EA in support of an application for a 
bespoke EP – refer to section 1.1. 

The carbon assessment produced in support of the planning application includes a more detailed 
analysis of the carbon benefits of the development compared to the landfill baseline, and takes into 
account other indirect carbon emissions (from transport etc). The carbon benefit of the Facility 
would increase further should heat be exported in the future. 

As set out in the Heat Plan (Appendix G of the application), there are a number of opportunities for 
the export of heat to potential heat-users within the local area. If it is assumed that this heat would 
otherwise be generated from the combustion of fossil fuels, exporting heat to these potential heat-
users will further off-set carbon emissions from the Facility. 
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1 Introduction 

1.1 Background 

Fichtner Consulting Engineers (Fichtner) has been commissioned by Veolia ES Hampshire Limited 
(Veolia) to prepare an Air Quality Assessment to support the Environmental Permit (EP) application 
for the proposed Alton Advanced Energy Recovery Facility (the Facility). The Facility will be located 
at the site of the existing Veolia Alton Materials Recycling Facility (MRF) and Waste Transfer Station 
(WTS) in Hampshire. 

1.2 Report structure 

This report has been prepared to be suitable to support the EP application. This report has the 
following structure. 

• National and international air quality legislation and guidance are considered in section 2. 

• The current ambient air quality levels are detailed separately in section 3. 

• The assessment criteria are detailed in section 4. 

• A review of local and national baseline air quality and sensitive receptors (human and 
ecological) to considered in the assessment is presented in section 5. 

• The assessment methodology is detailed in section 7. 

• The impact of emissions from the Facility is considered in section 8.  

• The summary of the assessment can be found in section 9. 

• The Appendices include illustrative figures and detailed ecological results tables. 
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2 Legislation and Policy 

2.1 European legislation 

European air quality legislation is consolidated under Directive 2008/50/EC, which came into force 
on 11 June 2008. This Directive consolidates previous legislation which was designed to deal with 
specific pollutants in a consistent manner and provides new air targets and limits for fine 
particulates. The consolidated Directives include: 

• Directive 99/30/EC – the First Air Quality "Daughter" Directive – which sets Ambient Air 
Directive (AAD) Limit Values for nitrogen dioxide and oxides of nitrogen, sulphur dioxide, lead 
and particulate matter; 

• Directive 2000/69/EC – the Second Air Quality "Daughter" Directive – which sets AAD Limit 
Values for benzene and carbon monoxide; and 

• Directive 2002/3/EC – the Third Air Quality "Daughter" Directive – which seeks to establish long-
term Target Values, an alert threshold and an information threshold for concentrations of ozone 
in ambient air. 

The fourth daughter Directive – 2004/107/EC - was not included within the consolidation. It sets 
health-based Target Values for polycyclic aromatic hydrocarbons, cadmium, arsenic, nickel and 
mercury, for which there is a requirement to reduce exposure to as low as reasonably achievable.  

2.2 National legislation and policy 

The Air Quality Standards Regulations (2010) seek to transpose Directive 2008/50/EC and the 
Fourth Daughter Directive within the UK. The regulations also extend powers, under Section 85(5) 
of the Environment Act (1995), for the Secretary of State to give directions to local authorities for 
the implementation of these Directives. 

The UK Government and the devolved administrations are required under the Environment Act 
(1995) to produce a national air quality strategy. This was published in 2007. The Air Quality 
Strategy (AQS) sets out the UK's air quality objectives and recognises that action at national, 
regional and local level may be needed, depending on the scale and nature of the air quality 
problem. This includes additional targets and limits for 15-minute sulphur dioxide and 1,3-
butadiene and more stringent requirements for benzene and PAHs known as AQS Objectives. 
Environmental Assessment Levels (EALs) for other pollutants are presented on the gov.uk website 
as part of the Environment Agency's (EA’s) Environmental Management Guidance, titled ‘Air 
emissions risk assessment for your environmental permit’, which was last updated on 01 March 
2016 and is referred to here as the Air Emissions Guidance. AAD Target and Limit Values, AQS 
Objectives, and EALs are set at levels well below those at which significant adverse health effects 
have been observed in the general population and in particularly sensitive groups. For the 
remainder of this report, these are collectively referred to as Air Quality Assessment Levels (AQALs). 
The AQALs used in this assessment are considered in section 3 below. 

The UK Government published the Clean Air Strategy (CAS) in January 2019. This sets out the 
methods by which air pollution from all sectors will be reduced. The CAS has not introduced any 
new AQALs.  
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Local Air Quality Management Technical Guidance 16 (updated February 2018), referred to as 
LAQM (TG16), outlines that the AQALs apply in the following locations: 

• Annual mean - all locations where members of the public might be regularly exposed - i.e. 
building facades of residential properties, schools, hospitals, care homes etc. 

• 24-hour mean and 8-hour mean - all locations where the annual mean objective would apply 
together with hotels and gardens of residential properties. 

• 1-hour mean - all locations where the annual mean, 24-hour and 8-hour mean apply together 
with kerbside sites and any areas where members of the public might be reasonably expected 
to spend one hour or more. 

• 15-minute mean - all locations where members of the public might reasonably be exposed for 
a period of 15 minutes or more.  

2.3 Local Air Quality Management  

Under Section 82 of the Environment Act (1995) (Part IV), local authorities are required to 
periodically review and assess air quality within their area of jurisdiction under the system of Local 
Air Quality Management (LAQM). This review and assessment of air quality involves assessing 
present and likely future ambient pollutant concentrations against AQALs. If it is predicted that 
levels at the façade of buildings where members of the public are regularly present (normally 
residential properties) are likely to be exceeded, the local authority is required to declare an Air 
Quality Management Area (AQMA). For each AQMA, the local authority is required to produce an 
Air Quality Action Plan (AQAP), the objective of which is to reduce pollutant levels in pursuit of the 
relevant AQALs. 

The AQMAs in the vicinity of the Facility are discussed in section 5. 

2.4 Industrial pollution regulation  

Atmospheric emissions from industrial processes are controlled in the UK through the 
Environmental Permitting (England and Wales) Regulations (2016), and subsequent amendments. 
The Facility will be regulated by the EA and need an EP to operate. The EP will include conditions to 
prevent fugitive emissions of dust and odour beyond the boundary of the installation. The EP will 
also include limits on emissions to air.  

The Industrial Emissions Directive (IED) (Directive 2010/75/EU) was adopted on 07 January 2013 
and is the key European Directive which covers almost all regulation of industrial processes in the 
EU. Within the IED, the requirements of the relevant sector Best Available Techniques Reference 
Document (BREF) become binding as Best Available Techniques (BAT) guidance, as follows. 

• Article 15, paragraph 2, of the IED requires that Emission Limit Values (ELVs) are based on BAT.  

• Article 13 of the IED, requires that 'the Commission' develops BREFs.  

• Article 21, paragraph 3, of the IED, requires that when updated BAT conclusions are published, 
the Competent Authority (in England this is the EA) has up to four years to revise permits for 
facilities covered by that activity to comply with the requirements of the sector specific BREF. 

The Waste incineration BREF was published by the European IPPC Bureau in December 2019.  The 
Waste incineration BREF introduces BAT-AELs (BAT Associated Emission Levels), some of which are 
more stringent than the Emission Limit Values (ELV)s currently set out in the IED. The Facility will 
be designed to meet the requirements of the Waste incineration BREF for ‘new’ plants. Therefore, 
it has been assumed that the emissions from the Facility will need, as a minimum, to comply with 
the BAT-AELs set out in the Waste incineration BREF for new plants. 
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3 Air Quality Standards 
In the UK, AAD Limit Values, Targets, and air quality standards and objectives for major pollutants 
are described in the AQS. In addition, the EA include EALs for other pollutants in the Air Emissions 
Guidance. The long-term and short-term EALs from this document have been used when the AQS 
does not contain relevant objectives. Standards and objectives for the protection of sensitive 
ecosystems and habitats are also contained within the Air Emissions Guidance and the Air Pollution 
Information System (APIS). 

3.1 Regulated pollutants 

3.1.1 Nitrogen dioxide 

All combustion processes produce nitric oxide and nitrogen dioxide, known by the general term of 
nitrogen oxides. In general, the majority of the nitrogen oxides released is in the form of NO, which 
then reacts with ozone in the atmosphere to form nitrogen dioxide. Of the two compounds, 
nitrogen dioxide is associated with adverse effects on human health, principally relating to 
respiratory illness. The World Health Organisation has stated that “many chemical species of 
nitrogen oxides exist, but the air pollutant species of most interest from the point of view of human 
health is nitrogen dioxide”. 

The single greatest source of nitrogen oxides in England is road transport. According to the most 
recent annual report from the National Atmospheric Emissions Inventory (NAIE)1, in 2017 road 
transport accounted for 51% of UK emissions. Power stations (16%) and industrial, commercial and 
residential combustion (18%) are also significant contributors. High levels of nitrogen oxides in 
urban areas are almost always associated with high traffic densities. 

The AQS includes two objectives, which are also included in the Air Quality Directive. 

• A limit for the one-hour mean of 200 µg/m³, not to be exceeded more than 18 times a year 
(equivalent to the 99.79th percentile). 

• A limit for the annual mean of 40 µg/m³. 

The Air Quality Directive includes objectives for the protection of sensitive vegetation and 
ecosystems of 30 µg/m³ for the annual mean nitrogen oxides. This is also transposed within the 
AQS. The APIS also defines the daily mean Critical Level as 75 µg/m³ for nitrogen oxides. 

3.1.2 Sulphur dioxide 

Sulphur dioxide is predominantly released by the combustion of fuels containing sulphur. Emissions 
of sulphur dioxide have reduced by 96% since 1990, due to a reduction in the number of coal-fired 
combustion plants, the installation of flue gas desulphurisation plants on a number of large coal-
fired power stations and the reduction in sulphur content of liquid fuels. The AQS contains three 
objectives for the control of sulphur dioxide: 

• A limit for the 15-minute mean of 266 µg/m³, not to be exceeded more than 35 times a year 
(the 99.9th percentile). 

• A limit for the one hour mean of 350 µg/m³, not to be exceeded more than 24 times a year (the 
99.73rd percentile). 

 
1      NAIE Air Pollution Inventories for England, Scotland, Wales and Northern Ireland: 1990-2017, DEFRA. 
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• A limit for the daily mean of 125 µg/m³, not to be exceeded more than 3 times a year (the 99.2nd 
percentile). 

The hourly and daily objectives are included in the Air Quality Directive. 

The Air Quality Directive includes a Critical Level for the protection of vegetation and ecosystems 
of 20 µg/m³ as an annual mean and as a winter average. This is also transposed into the AQS. In 
addition, APIS defines the long-term Critical Level as 10 µg/m³ where lichens or bryophytes are 
present.  

3.1.3 Particulate matter 

Concerns over the health impact of solid matter suspended in the atmosphere tend to focus on 
particles with a diameter of less than 10 µm, known as PM10. These particles have the ability to 
enter and remain in the lungs. Various epidemiological studies have shown increases in mortality 
associated with high levels of PM10, although the underlying mechanism for this effect is not yet 
understood. According to the NAIE, significant sources of PM10 include industrial combustion (13%), 
industrial processes (30%), residential, commercial and public sector combustion (27%), agriculture 
(9%) and transport (14%). 

The AQS includes two objectives for PM10, both of which are included in the Air Quality Directive.  

• A limit for the annual mean of 40 µg/m³. 

• A daily limit of 50 µg/m³, not to be exceeded more than 35 times a year (the 90.41st percentile). 

There a previous AQS included some provisional objectives for particulate matter with a diameter 
less than 2.5 µm (PM2.5). These have been replaced by an exposure reduction objective for PM2.5 in 
urban areas and a target value for PM2.5 of 25 µg/m³ as an annual mean. This target value is included 
in the Air Quality Directive. The single greatest source of PM2.5 is residential, commercial and public 
sector combustion (43%), with industrial combustion the next greatest contributor (at 20%).  

3.1.4 Carbon monoxide 

Carbon monoxide is produced by the incomplete combustion of fuels containing carbon. By far the 
most significant sources are residential, commercial public sector combustion (36%), industrial 
combustion (30%) and transport (24%). Carbon monoxide can interfere with the processes that 
transport oxygen around the body, which can prove fatal at very high levels. 

Concentrations in the UK are well below levels at which health effects can occur. The AQS includes 
the following objective for the control of carbon monoxide, which is also included in the Air Quality 
Directive: 

• A limit for the 8-hour running mean of 10 mg/m³.  

The EA’s Air Emissions Guidance also defines the hourly EAL as 30 mg/m³. 

3.1.5 Hydrogen chloride 

There are no objectives for hydrogen chloride contained within the AQS. The Air Emissions 
Guidance defines the short-term EAL as 750 µg/m³, but provides no long-term EAL.  
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3.1.6 Hydrogen fluoride 

There are no objectives for hydrogen fluoride contained within the AQS. The Air Emissions Guidance 
defines the short-term EAL as 160 µg/m³ and the long-term EAL as 16 µg/m³. In addition, Critical 
Levels for the protection of vegetation and ecosystems of 5 μg/m³ as a daily mean and 0.5 μg/m³ 
as a weekly mean concentration are set for hydrogen fluoride.  

3.1.7 Ammonia 

There are no objectives for ammonia contained within the AQS. However, the Air Emissions 
Guidance defines the short term EAL as 2,500 µg/m³ and the long term EAL as 180 µg/m³.  

APIS also provides Critical Levels for the protection of vegetation and ecosystems. This level is 
3 µg/m³ as an annual mean, reduced to 1 µg/m³ where lichens or bryophytes are present. 

3.1.8 Volatile Organic Compounds (VOCs) 

A variety of VOCs could be released from the stacks, of which benzene and 1,3-butadiene are 
included in the AQS and monitored at various stations around the UK. The AQS includes the 
following objectives for the running annual mean: 

• Benzene – 5 µg/m³; and 

• 1,3-butadiene – 2.25 µg/m³. 

The EA’s Air Emissions Guidance includes a short-term EAL for benzene, calculated from 
occupational exposure. This is a limit of 195 µg/m³ for an hourly mean. There are no short-term 
EALs for 1,3-butadiene. 

3.1.9 Metals 

Lead is the only metal included in the AQS. Emissions of lead in the UK have declined by 98% since 
1970, due principally to the virtual elimination of leaded petrol.  

The AQS includes objectives to limit the annual mean to 0.5 µg/m³ by the end of 2004 and to 
0.25 µg/m³ by the end of 2008. Only the first objective is included in the Air Quality Directive. 

The fourth Daughter Directive on air quality (Commission Decision 2004/107/EC) includes target 
values for arsenic, cadmium and nickel. However, the preamble to the Directive makes it clear that 
the use of these target values is relatively limited. Paragraph (5) states: 

“The target values would not require any measures entailing disproportionate costs. Regarding 
industrial installations, they would not involve measures beyond the application of best available 
techniques (BAT) as required by Council Directive 96/61/EC of 24 September 1996 concerning 
integrated pollution prevention and control (5) and in particular would not lead to the closure of 
installations. However, they would require Member States to take all cost-effective abatement 
measures in the relevant sectors.” 

And paragraph (6) states: 

“In particular, the target values of this Directive are not to be considered as environmental quality 
standards as defined in Article 2(7) of Directive 96/61/EC and which, according to Article 10 of that 
Directive, require stricter conditions than those achievable by the use of BAT.” 

Although these target values have been included in the assessment, it is important to note that the 
application of the target values would not have an effect on the design or operation of the Facility. 
The Facility will be designed in accordance with BAT and will include cost effective methods for the 
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abatement of arsenic, cadmium and nickel, including the injection of activated carbon and a fabric 
filter. 

Emissions limits have been set in permits for similar facilities for a number of heavy metals which 
do not have air quality standards associated with them. The EALs for these metals, and lead, are 
summarised in Table 1. Some metals included in this assessment do not have EALs. 

Table 1: Environmental Assessment Levels (EALs) for Metals 

Metal AAD Limit / Target 
(ng/m³) 

EALs (ng/m³) 

Long-term Short-term 

Arsenic 6 3 - 

Antimony - 5,000 150,000 

Cadmium 5 5 - 

Chromium (II & III) - 5,000 150 

Chromium (VI) - 0.2 - 

Cobalt - - - 

Copper - 10,000 200 

Lead 
500 (250 AQS 

Target) 
250 - 

Manganese - 150 1,500 

Mercury - 250 7,500 

Nickel (total nickel compounds in 
the PM10 fraction) 

20 20 - 

Thallium - - - 

Vanadium - 5 1 

3.1.10 Dioxins and furans 

Dioxins and furans are a group of organic compounds with similar structures, which are formed as 
a result of combustion in the presence of chlorine. Principal sources include steel production, power 
generation, coal combustion and uncontrolled combustion, such as bonfires. The Municipal Waste 
Incineration Directive and UK legislation imposed strict limits on dioxin emissions in 1995, with the 
result that current emissions from incineration of municipal solid waste in the UK in 1999 were less 
than 1% of the emissions from waste incinerators in 1995. The Waste Incineration Directive, now 
included in the IED, imposed even lower limits, reducing the limit to one tenth of the previously 
permitted level. 

One dioxin, 2,3,7,8-TCDD, is a definite carcinogen and a number of other dioxins and furans and 
dioxin-like PCBs are considered to be possible carcinogens. A tolerable daily intake for dioxins, 
furans and dioxin-like PCBs of 2 pg I-TEQ per kg bodyweight per day has been recommended by the 
Committee on the Toxicity of Chemicals in Food, Consumer Products and the Environment. This is 
expressed as the total intake from inhalation and ingestion. The Dioxin Pathway Intake Assessment 
submitted with the EP application considers the intake from inhalation and ingestions and 
compares this to the tolerable daily intake.  
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3.1.11 Polychlorinated biphenyl (PCBs) 

PCBs have high thermal, chemical and electrical stability and were manufactured in large quantities 
in the UK between the 1950s and mid-1970s. Commercial PCB mixtures, which contained a range 
of dioxin-like and non-dioxin like congeners, were sold under a variety of trade names, the most 
common in the UK being the Aroclor mixtures. UK legislative restrictions on the use of PCBs were 
first introduced in the early 1970s.  

Although now banned from production current atmospheric levels of PCBs are due to the ongoing 
primary anthropogenic emissions (e.g. accidental release of products or materials containing PCBs), 
volatilisation from environmental reservoirs which have previously received PCBs (e.g. sea and soil) 
or incidental formation of some congeners during the combustion process.  

There are no objectives for PCBs contained within the AQS. However, the Air Emissions Guidance 
defines the short-term EAL as 6 µg/m³ and the long-term EAL as 0.2 µg/m³.  

A number of PCBs are considered to possess dioxin like toxicity and are known as dioxin-like PCBs. 
The effect of emissions of dioxins, furans and dioxin-like PCBs has been assessed separately within 
the Human Health Risk Assessment. 

3.1.12 Polycyclic Aromatic Hydrocarbons (PAHs) 

PAHs are members of a large group of organic compounds widely distributed in the atmosphere. 
The best known PAH is benzo[a]pyrene (B[a]P). The AQS included an objective to limit the annual 
mean of B[a]P to 0.25 ng/m³. This goes beyond the requirements of European Directives, since the 
fourth Daughter Directive on air quality (Commission Decision 2004/107/EC) includes a target value 
for B[a]P of 1 ng/m³ as an annual mean. 

3.1.13 Summary 

AAD Target and Limit Values, AQS Objectives, and EALs are set at levels well below those at which 
significant adverse health effects have been observed in the general population and in particularly 
sensitive groups. For the remainder of this report these are collectively referred to as AQALs. Table 
2 to Table 4 summarise the air quality objectives and guidelines used in this assessment. The 
sources for each of the values can be found in the preceding sections. 

Table 2: Air Quality Assessment Levels (AQALs) 

Pollutant AQAL 
(µg/m³) 

Averaging 
Period 

Frequency of 
Exceedances 

Source 

Nitrogen 
dioxide 

200 1 hour 18 times per 
year (99.79th 
percentile) 

AAD Limit Value 

40 Annual - AAD Limit Value 

Sulphur dioxide 266 15 minutes 35 times per 
year (99.9th 
percentile) 

AQS Objective 

350 1 hour 24 times per 
year (99.73rd 
percentile) 

AAD Limit Value 
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Pollutant AQAL 
(µg/m³) 

Averaging 
Period 

Frequency of 
Exceedances 

Source 

125 24 hours 3 times per year 
(99.18th 
percentile) 

AAD Limit Value 

Particulate 
matter (PM10) 

50 24 hours 35 times per 
year (90.41st 
percentile) 

AQS Objective  

40 Annual - AQS Objective  

Particulate 
matter (PM2.5) 

25 Annual - AQS Target 

Carbon 
monoxide 

10,000 8 hours, 
running 

- AAD Limit Value 

30,000 1 hour - Air Emissions Guidance 

Hydrogen 
chloride 

750 1 hour  Air Emissions Guidance 

Hydrogen 
fluoride 

160 1 hour - Air Emissions Guidance 

16 Annual - Air Emissions Guidance 

Ammonia 2,500 1 hour - Air Emissions Guidance 

180 Annual - Air Emissions Guidance 

Benzene 5 Annual - Air Emissions Guidance 

195 1 hour - Air Emissions Guidance 

1,3-butadiene 2.25 Annual, 
running 

- AQS Objective 

PCBs 6 1-hour - Air Emissions Guidance 

0.2 Annual - Air Emissions Guidance 

PAHs 0.00025 Annual - AQS Objective 

 

Table 3: Air Quality Assessment Levels for Metals 

Pollutant AQAL (ng/m³) Averaging Period Source 

Cadmium - 1 hour - 

5 Annual AAD Target Value 

Mercury 7,500 1 hour Air Emissions Guidance 

250 Annual Air Emissions Guidance 

Antimony 150,000 1 hour Air Emissions Guidance 

5,000 Annual Air Emissions Guidance 

Arsenic - 1 hour - 

3 Annual Air Emissions Guidance 

Chromium (II & III) 150,000 1 hour Air Emissions Guidance 

5,000 Annual Air Emissions Guidance 
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Pollutant AQAL (ng/m³) Averaging Period Source 

Chromium (VI) - 1 hour - 

0.2 Annual Air Emissions Guidance 

Copper 200,000 1 hour Air Emissions Guidance 

10,000 Annual Air Emissions Guidance 

Lead - 1 hour - 

250 Annual AQS Target 

Manganese 1,500,000 1 hour Air Emissions Guidance 

150 Annual Air Emissions Guidance 

Nickel - 1 hour - 

20 Annual AAD Limit  

Vanadium 1,000 1 hour Air Emissions Guidance 

5,000 Annual Air Emissions Guidance 

 

Table 4: Critical Levels for the Protection of Vegetation and Ecosystems 

Pollutant Concentration 
(µg/m³) 

Measured as Source 

Nitrogen oxides 

(as nitrogen dioxide) 

75 Daily mean APIS 

30 Annual mean AAD Critical Level 

Sulphur dioxide 10 Annual mean  

for sensitive lichen communities 
and bryophytes and ecosystems 
where lichens and bryophytes 
are an important part of the 
ecosystem’s integrity 

Air Emissions 
Guidance / APIS 

20 Annual mean  

for all higher plants 

AAD Critical Level 

Hydrogen fluoride 5 Daily mean Air Emissions 
Guidance / APIS 

0.5 Weekly mean Air Emissions 
Guidance / APIS 

Ammonia 1 Annual mean  

for sensitive lichen communities 
and bryophytes and ecosystems 
where lichens and bryophytes 
are an important part of the 
ecosystem’s integrity 

APIS 

3 Annual mean  

for all higher plants 

APIS 

 



Veolia ES Hampshire Limited  

 

16 December 2020 Air Quality Assessment 

S2808-0420-0007SMN Page 15 

 

4 Assessment Criteria 

4.1 Human health 

The Air Emissions Guidance states that to screen out ‘insignificant’ process contributions (PCs): 

• the long-term PC must be less than 1% of the long-term environmental standard; and 

• the short-term PC must be less than 10% of the short-term environmental standard. 

As part of this assessment, predicted PCs have been compared to the AQALs detailed in section 3. 

If the above criteria are achieved, it can be concluded that it is not likely that emissions would lead 
to significant environmental impacts and the PCs can be screened out.  

The long-term 1% PC threshold is based on the judgement that: 

• it is unlikely that an emission at this level will make a significant contribution to air quality; and 

• the threshold provides a substantial safety margin to protect health and the environment. 

The short-term 10% PC threshold is based on the judgement that: 

• spatial and temporal conditions mean that short-term PCs are transient and limited in 
comparison with long-term PCs; and 

• the threshold provides a substantial safety margin to protect health and the environment. 

For the purpose of this assessment, if the impact can be screened out as ‘insignificant’ at the point 
of maximum impact, further assessment is not required. If PCs cannot be screened out, assessment 
will be undertaken for the following: 

• the Predicted Environmental Concentration (PEC, defined as the PC plus the background 
concentration) at the point of maximum impact; and 

• the PC and PEC at areas of public exposure. 

If the long-term PEC is below 70% of the AQAL, or the short-term PC is less than 20% of the 
headroom2, it can be concluded that “there is little risk of the PEC exceeding the AQAL”, and the 
impact can be considered to be ‘not significant’. 

4.2 Ecology 

The Air Emissions Guidance states that to screen out impacts as ‘insignificant’ at European and UK 
statutory designated sites: 

• the long-term PC must be less than 1% of the long-term environmental standard (i.e. the Critical 
Level or Load); and 

• the short-term PC must be less than 10% of the short-term environmental standard. 

If the above criteria are met, no further assessment is required. If the long-term PC exceeds 1% of 
the long-term environmental standard, the PEC must be calculated and compared to the standard. 
If the resulting PEC is less than 70% of the long-term environmental standard, the Air Emissions 
Guidance states that the emissions are ‘insignificant’ and further assessment is not required. In 
accordance with the guidance, calculation of the PEC for short-term standards is not required.  

 
2 Calculated as the AQAL minus twice the long-term background concentration 
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The Air Emissions Guidance states further that to screen out impacts as ‘insignificant’ at local nature 
sites3: 

• the long-term PC must be less than 100% of the long-term environmental standard; and 

• the short-term PC must be less than 100% of the short-term environmental standard. 

In accordance with the guidance, calculation of the PEC for local nature sites is not required. 

 

 

 

 
3 Ancient woodlands, local wildlife sites and national and local nature reserves. 
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5 Baseline Conditions 
This section contains a review of baseline air quality which has been used to define appropriate 
baseline concentrations to be used in the assessment. This section is an updated version of the 
baseline analysis included in the planning application. Monitoring or mapped background data that 
has become available since the air quality assessment for the planning application was finalised in 
April 2020 has been included in this analysis of baseline conditions.   

In addition, sensitive receptors (human and ecological) in the area have been identified. 

5.1 National modelling – mapped background data 

In order to assist local authorities with their responsibilities under LAQM, the Department for 
Environment Food and Rural Affairs (DEFRA) provides modelled background concentrations of 
pollutants across the UK on a 1 km by 1 km grid. This model is based on known pollution sources 
and background measurements and is used by local authorities in lieu of suitable monitoring data. 
Mapped background concentrations have been downloaded for the grid squares containing the 
Facility and immediate surroundings. In addition, mapped atmospheric concentrations of ammonia 
are available from DEFRA via the National Environment Research Council (NERC) Centre for Ecology 
and Hydrology (CEH) throughout the UK on a 5 x 5 km grid.  

The mapped background data is calibrated against monitoring data. For instance, the 2018 mapped 
background concentrations are based on 2018 meteorological data and are calibrated against 
monitoring undertaken in 2018. As a conservative approach where mapped background data is 
used the concentration for the year against which the data was validated has been used. This 
eliminates any potential uncertainties over anticipated trends in future background concentrations.  

Concentrations will vary over the modelling grid (a 9 x 9 km square centred on the Facility). 
Therefore, the maximum mapped background concentration within the modelling domain has been 
calculated as presented in Table 5, together with the concentration at the Facility.  

Table 5: Mapped Background Data 

Pollutant Annual Mean Concentration (µg/m³) Dataset 

At Facility  Max Within 
Modelling Grid 

Nitrogen dioxide 10.44 13.49 DEFRA 2018 Dataset 

Sulphur dioxide 2.66 4.93 DEFRA 2001 Dataset 

Particulate matter (as PM10)  13.86 15.06 DEFRA 2018 Dataset 

Particulate matter (as PM2.5)  9.18 9.88 DEFRA 2018 Dataset 

Carbon monoxide  242 255 DEFRA 2001 Dataset 

Benzene  0.28 0.31 DEFRA 2001 Dataset 

1,3-butadiene 0.12 0.14 DEFRA 2001 Dataset 

Ammonia 1.12 2.49 DEFRA (CEH) 2014  

5.2 AURN monitoring data 

The UK Automatic Urban and Rural Network (AURN) is a country-wide network of air quality 
monitoring stations operated on behalf of the DEFRA. This includes automatic monitoring of oxides 
of nitrogen, nitrogen dioxide, sulphur dioxide, ozone, carbon monoxide and fine particulate matter. 
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The closest AURN monitoring station to the Facility is Chilbolton Observatory, a rural background 
site located approximately 36 km to the west of the Facility. As there are no AURN monitoring 
stations near the Facility, AURN monitoring data has not been considered further in this 
assessment. 

5.3 LAQM monitoring data 

As part of their LAQM commitment, local authorities undertake monitoring of nitrogen dioxide, 
particulate matter, carbon monoxide and sulphur dioxide if deemed necessary. A review of the 
most recent Air Quality Annual Status Report (ASR) published by East Hampshire District Council 
(EHDC), dated September 2019, shows that EHDC undertakes monitoring of nitrogen dioxide only. 
The monitoring is undertaken using non-automatic monitors (diffusion tubes) at 14 locations. Of 
these, there is one monitoring site within the modelling domain, i.e., within 5 km of the Facility. 
This is the Orchard House site in Alton (ref: AB1), and Urban Background site approximately 3.5 km 
south-west of the Facility. Urban background monitoring sites are located away from significant 
local pollutant sources and are intended to be representative of background concentrations over 
several square kilometres. A summary of monitored concentrations from this site are presented in 
Table 6. 

Table 6: EHDC Nitrogen Dioxide Monitoring 

Site Type Annual Mean Concentration (µg/m³) 

2014 2015 2016 2017 2018 

AB1 Orchard 
House  

Urban 
background 

14.10 12.70 10.60 13.34 11.76 

 

The 2018 DEFRA mapped background concentration for the grid square containing this monitoring 
site is 13.49 µg/m³. As shown, monitored concentrations have typically been slightly lower than the 
mapped background concentration, and there is no significant trend evident in the monitored 
concentrations. The monitoring from AB1 is representative of the urban background concentrations 
in Alton and is therefore likely to be higher than baseline concentrations in the more rural areas in 
the vicinity of the Facility.  

5.4 National monitoring data 

5.4.1 Hydrogen chloride 

Hydrogen chloride was measured until the end of 2015 on behalf of DEFRA as part of the UK 
Eutrophying and Acidifying Atmospheric Pollutants (UKEAP) project. This consolidates the previous 
Acid Deposition Monitoring Network (ADMN), and National Ammonia Monitoring Network 
(NAMN). Monitoring of hydrogen chloride ceased at the end of 2015 and none of the historic sites 
were located within 10 km of the application site. Prior to the cessation of the monitoring 
concentrations were fairly constant.  

The maximum annual average monitored within the UK between 2011 and 2015 was 0.71 µg/m³. 
In lieu of any recent representative monitoring this has been used as the baseline concentration for 
this assessment as a conservative estimate.  
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5.4.2 Hydrogen fluoride 

Baseline concentrations of hydrogen fluoride are not measured locally or nationally since this 
pollutant is not generally of concern in terms of local air quality. However, the EPAQS report 
‘Guidelines for halogens and hydrogen halides in ambient air for protecting human health against 
acute irritancy effects’ contains some estimates of baseline levels, reporting that measured 
concentrations have been in the range of 0.036 µg/m3 to 2.35 µg/m3.  

In lieu of any local monitoring, the maximum measured baseline hydrogen fluoride concentration 
(2.35 µg/m³) has been used for the purpose of this assessment as a conservative estimate.  

5.4.3 Ammonia 

Ammonia is also measured as part of the UKEAP project. The closest UKEAP monitoring location to 
the Facility is the Alice Holt 2 site, which lies approximately 5.6 km to the east. A summary of 
monitoring from this location is provided in the following table. 

Table 7: UKEAP Ammonia Monitoring 

Site Type Annual Mean Concentration (µg/m³) 

2015 2016 2017 2018 2019 

Alice Holt 2  Rural background 0.58 0.56 0.74 0.86 0.65 

 

The 2014 CEH mapped background concentration for the grid square containing this monitoring 
site is 0.87 µg/m³. As shown, the monitored concentrations are slightly lower than the mapped 
background.   

The monitored concentrations are also lower than the mapped background concentrations at the 
Facility and across the modelling domain. Therefore, as a conservative assumption the maximum 
mapped background concentration within the modelling domain as presented in Table 5 has been 
used as the baseline concentration for this assessment.  

5.4.4 Volatile Organic Compounds 

As part of the Automatic and Non-Automatic Hydrocarbon Network, benzene concentrations are 
measured at sites co-located with the AURN across the UK. In 2007, due to low monitored 
concentrations of 1,3-butadiene at non-automatic sites, DEFRA took the decision to cease non-
automatic monitoring of 1,3-butadiene.  

There are no benzene monitoring locations within 10 km of the Facility.  

In lieu of any local monitoring of benzene or 1,3-butadiene, the maximum mapped background 
concentrations within the modelling domain (0.31 µg/m³ for benzene and 0.14 µg/m³ for 1,3-
butadiene, as presented in Table 5) have been used as the baseline concentrations for the purpose 
of this assessment.  

5.4.5 Metals 

Metals are measured as part of the Rural Metals and UK Urban/Industrial Networks (previously the 
Lead, Multi-Element and Industrial Metals Networks). The closest monitoring location to the Facility 
is Chilbolton Observatory, approximately 36 km to the west. In lieu of any representative local 
monitoring, a review of monitoring from rural background sites across the UK has been undertaken. 
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A summary of national monitoring for rural background sites is presented in Table 8. These differ 
slightly from those presented in the planning application as they have been obtained directly from 
DEFRA rather than calculated from raw monitoring data. 

Table 8: Metals Monitoring – Maximum Annual Average of all Rural Background Sites 

Metal Annual Mean Concentration (ng/m³) Maximum 
concentration 
as % of AQAL 

AQAL 2015 2016 2017 2018 2019 

Antimony 5,000 - - - - - - 

Arsenic 3 0.75 0.85 0.82 0.93 0.81 31.0% 

Cadmium 5 0.14 0.15 0.12 0.19 0.15 3.8% 

Chromium 5,000 1.40 1.50 1.30 1.50 1.30 0.03% 

Cobalt - 0.05 0.05 0.10 0.12 0.06 - 

Copper 10,000 3.70 4.70 4.50 4.50 4.70 0.05% 

Lead 250 5.50 6.80 6.10 8.10 5.70 3.2% 

Manganese 150 2.70 3.40 3.40 3.60 3.70 2.5% 

Mercury 250 - - - - - - 

Nickel 20 1.30 0.72 0.70 0.81 0.74 6.5% 

Vanadium 5,000 0.60 0.64 0.75 1.00 0.96 0.02% 

Notes:  

“-“ data was not available at the time of writing this report. 

Mercury is based on the monitored mercury in vapour phase. 

Monitoring of antimony and mercury in the vapour phase ceased at the end of 2014. 

 

Monitoring of antimony across the UK ceased at the end of 2014. The maximum value monitored 
at a rural background site location in 2013 was 1.3 ng/Nm³ at Detling. In lieu of any recent 
representative monitoring this value has been used as the baseline concentration for the purpose 
of this assessment. This value is far below the AQAL of 5,000 ng/m³. 

Mercury in gaseous form has not been monitored at any rural background sites in the UK since the 
end of 2014. Gaseous mercury was monitored at just two sites in the UK until the end of 2018: 
London Westminster, an urban background site, and Runcorn Weston Point, an urban industrial 
site. Concentrations at Runcorn Weston Point, an urban industrial site, are unlikely to be 
representative of concentrations in the vicinity of the Facility. In lieu of any representative rural 
background monitoring, the maximum concentration monitored between 2015 and 2018 at London 
Westminster (2.8 ng/Nm³ in 2018) has been used as the baseline concentration for this assessment. 
This value is far below the AQAL of 250 ng/m³. 

5.4.6 Dioxins, furans and polychlorinated biphenyl (PCBs) 

Dioxins, furans and PBCs are monitored on a quarterly basis at a number of urban and rural stations 
in the UK as part of the Toxic Organic Micro Pollutants (TOMPs) network. There are no monitoring 
locations within 10 km of the Facility.  

A summary of dioxin and furan and PCB concentrations from all monitoring sites across the UK is 
presented in Table 9 and Table 10. These differ slightly from those presented in the planning 
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application as they have been obtained directly from DEFRA rather than calculated from raw 
monitoring data. 

 Monitoring data is only available up to the end of 2016 for dioxins and the end of 2018 for PCBs. 

Table 9: TOMPS – Dioxin and Furans Monitoring 

Site Annual Mean Concentration (fgTEQ/m³) 

2012 2013 2014 2015 2016 

Auchencorth Moss 0.13 0.86 0.01 0.01 0.13 

Hazelrigg 8.75 2.02 2.61 5.27 4.59 

High Muffles 4.32 0.60 1.07 0.54 2.73 

London Nobel House 15.42 3.47 2.89 4.34 21.27 

Manchester Law Courts 32.99 10.19 16.52 5.94 12.23 

Weybourne 9.30 2.34 1.61 1.42 16.32 

 

Table 10: TOMPS – PCB Monitoring 

Site Annual Mean Concentration (pg/m³) 

2014 2015 2016 2017 2018 

Auchencorth Moss 23.23 24.27 25.32 19.09 12.31 

Hazelrigg 25.84 41.68 52.58 33.15 22.22 

High Muffles 26.11 33.43 37.76 31.63 8.86 

London Nobel House 107.49 121.39 110.46 121.87 46.63 

Manchester Law Courts 128.93 97.99 92.60 97.27 40.10 

Weybourne 17.00 20.95 38.61 32.26 11.23 

 

As shown, the concentrations vary significantly between sites and years. As no site is located in 
close proximity to the Facility, the maximum monitored concentration has been used as the 
background concentration within this assessment (32.99 fgTEQ/m³ for dioxins and furans and 
128.93 pg/m³ for PCBs).  

5.4.7 Polycyclic Aromatic Hydrocarbons (PAHs) 

Polycyclic Aromatic Hydrocarbons (PAHs) are monitored at a number of stations in the UK as part 
of the PAH network. For the purpose of this assessment, benzo[a]pyrene (BaP) is considered as this 
is the only PAH which an AQAL has been set. The closest monitoring location to the Facility is at 
Chilbolton Observatory, approximately 36 km to the west. In lieu of any representative local 
monitoring, a review of monitoring from rural background sites across the UK has been undertaken.  
A summary of BaP concentrations from all rural background monitoring sites within the UK is 
presented Table 11. This excludes monitoring data from Ruardean, a rural background location that 
commenced operation in 2017. This site has recorded concentrations around three times higher 
than the next highest monitored at a rural background site, and is therefore recorded abnormally 
high concentrations which are accounted for by local factors rather than national trends. 
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Table 11: National Monitoring - Benzo(a)pyrene 

Site Type Quantity AQAL Annual Mean Concentration (ng/m³) 

2015 2016 2017 2018 2019 

All Rural 
Background  

Min 0.25 0.05 0.05 0.02 0.03 0.06 

Max 0.15 0.18 0.10 0.13 0.14 

Average 0.10 0.11 0.07 0.08 0.10 

 

As a conservative measure the maximum of the monitored concentrations has been used 
(0.18 ng/m³ – 2016).  

5.5 Summary  

Sections 5.1 to 5.4 have provided a review of the baseline local and national monitoring data and 
national modelled background concentrations. Table 12 presents the values for the annual baseline 
concentrations that have been used to evaluate the impact of the Facility as part of this assessment. 
The choice of baseline concentrations will be considered further if the impact of the Facility cannot 
be screened out as ‘insignificant’ – i.e. the long-term PC is greater than 1% of the AQAL. 

Table 12: Summary of Baseline Concentrations 

Pollutant Annual Mean 
Concentration 

Units Source 

Nitrogen dioxide 13.49 µg/m³ Maximum mapped background 
concentration from across the modelling 
grid – DEFRA 2018 dataset. 

Sulphur dioxide 4.93 µg/m³ Maximum mapped background 
concentration from across the modelling 
grid – DEFRA 2001 dataset. 

Particulate matter 
(as PM10)  

15.06 µg/m³ Maximum mapped background 
concentration from across the modelling 
grid – DEFRA 2018 dataset. 

Particulate matter 
(as PM2.5)  

9.88 µg/m³ Maximum mapped background 
concentration from across the modelling 
grid – DEFRA 2018 dataset. 

Carbon monoxide  255 µg/m³ Maximum mapped background 
concentration from across the modelling 
grid – DEFRA 2001 dataset 

Benzene  0.31 µg/m³ Maximum mapped background 
concentration from across the modelling 
grid – DEFRA 2001 dataset 

1,3-butadiene 0.14 µg/m³ Maximum mapped background 
concentration from across the modelling 
grid – DEFRA 2001 dataset 

Ammonia 2.49 µg/m³ Maximum mapped background 
concentration from across the modelling 
grid – DEFRA (CEH) 2014 
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Pollutant Annual Mean 
Concentration 

Units Source 

Hydrogen chloride 0.71 µg/m³ Maximum monitored concentration 
across the UK 2011 to 2015 

Hydrogen fluoride  2.35 µg/m³ Maximum measured concentration from 
EPAQS report 

Mercury 2.8 ng/m³ Maximum monitored at London 
Westminster 2015-2018 

Antimony 1.3 ng/m³ Maximum monitored at any rural 
background site 2013 (at Detling) 

Arsenic 0.93 ng/m³ Maximum annual average of all UK rural 
background monitoring sites 2015 - 
2019. 

Cadmium 0.19 ng/m³ 

Chromium 1.50 ng/m³ 

Cobalt 0.12 ng/m³ 

Copper 4.70 ng/m³ 

Lead 8.10 ng/m³ 

Manganese 3.70 ng/m³ 

Nickel 1.30 ng/m³ 

Vanadium 1.00 ng/m³ 

PaHs 0.18 ng/m³ Maximum monitored at a rural 
background site 2015 - 2019 

Dioxins and Furans 32.99 fg ITEQ /m³ Maximum monitored across the UK 2012 
to 2016 

PCBs 128.93 pg/m³ Maximum monitored across the UK 2014 
to 2018 
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6 Sensitive Receptors 
As part of this assessment, the predicted PCs at a number of sensitive receptors has been evaluated. 

6.1 Air Quality Management Areas 

Under Section 82 of the Environment Act (1995) (Part IV), local authorities are required to 
undertake an ongoing exercise to review air quality within their area of jurisdiction. No AQMAs 
have been declared by EHDC. The closest AQMA is the Farnham AQMA, located approximately 10 
km from the Facility in the adjacent local authority area of Waverly Borough Council. As there are 
no AQMAs in close proximity to the Facility the effect on AQMAs has been scoped out of the 
assessment. 

6.2 Process emission sensitive receptors 

The human sensitive receptors identified for assessment are displayed in Figure 1 and listed in Table 
13. These have been identified as the closest residential properties in each wind direction, along 
with any schools and hospitals identified within 3 km of the Facility.  

Table 13:  Human Sensitive Receptors 

ID Name Location Distance from the 
stacks (m) x y 

R1 Bonham's Farm 474230 141756 604 

R2 West End 475203 142213 685 

R3 Froyle 1 475463 142043 755 

R4 Froyle 2 475575 142200 936 

R5 Badgers 475444 141797 640 

R6 Fulling Mill 475507 141704 687 

R7 Rookery Cottages 475510 141559 692 

R8 Styne Farm 475572 141110 919 

R9 Malms Farm 475219 141084 685 

R10 Hawbridge Farm 474738 141129 521 

R11 Holybourne 474203 141312 703 

R12 Binsted CE Primary School 477069 141091 2,313 

R13 Holybourne Preschool 473543 140980 1,442 

R14 The Lawn Care Home 473586 140904 1,441 

R15 Treolar School 475547 142826 1,387 

R16 Andrew's Endowed School 473218 140844 1,793 

R17 Treloar College 473122 140873 1,867 

R18 Eggar's School 472912 140614 2,170 

R19 Alton School 472304 140586 2,732 
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6.3 Ecological sensitive receptors 

A study was undertaken to identify the following sites of ecological importance in accordance with 
the following screening distances laid out in the Air Emissions Guidance: 

• Special Protection Areas (SPAs), Special Areas of Conservation (SACs), or Ramsar sites within 
10 km of the Facility; 

• Sites of Special Scientific Interest (SSSIs) within 2 km of the Facility; and  

• National Nature Reserves (NNR), Local Nature Reserves (LNRs), local wildlife sites and ancient 
woodlands within 2 km of the Facility. 

The sensitive ecological receptors identified as a result of the study are displayed in Figure 2 and  
Figure 3 and are listed in Table 14. A review of the citation and APIS website for each site has been 
undertaken to determine if lichens or bryophytes are an important part of the ecosystem's integrity. 
If lichens or bryophytes are present, the more stringent Critical Level has been applied as part of 
the assessment. 

Table 14:  Ecological Sensitive Receptors 

ID Site Desig-
nation(1) 

Closest point to Site Distance 
from stacks 
at closest 
point (km) 

Lichens/ 
bryo-

phytes 
present 

X Y 

European and UK Designated Sites 

E1 East Hampshire Hangers(2) SAC 475886 139047 2.8 Yes 

E2 Shortheath Common SAC 477588 137233 5.2 Yes 

E3 Woolmer Forest SAC 479430 133680 9.2 Yes 

E4 Wealden Heaths Phase II SPA 478850 138180 5.3 No 

E5 

Thursley, Ash, Pirbright 
and Chobham/ Thursley, 
Hankley and Frensham 
Commons 

SAC/SPA 484087 140116 9.4 Yes 

Local nature sites 

E6 Spollycombe Copse 
AW/ 
SINC 

473830 142480 1.3 Yes 

E7 Shrub Croft Copse  AW 473808 143273 1.9 Yes 

E8 
Hawkins Wood & Stowell 
Copse 

AW/ 
SINC 

474541 143485 1.8 Yes 

E9 Forty Acres AW 476545 140638 2.0 Yes 

E10 
Neatham Farm Manor 
Copse 

AW/ 
SINC 

474402 139940 1.8 Yes 

E11 
Fielders & Shrub Croft 
Copses/Ham Wood  

SINC 473770 143105 1.8 Yes 

E12 Round Wood  SINC 474370 142193 0.7 Yes 

E13 Quarry Bottom  SINC 475902 142369 1.3 Yes 

E14 Froyle Mill Meadow 7  SINC 476435 142393 1.8 No 

E15 Forty Acres Wood  SINC 476591 140856 1.9 Yes 
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ID Site Desig-
nation(1) 

Closest point to Site Distance 
from stacks 
at closest 
point (km) 

Lichens/ 
bryo-

phytes 
present 

X Y 

E16 Chestnut Copse  SINC 476569 142299 1.8 Yes 

E17 Stirvill's Copse SINC 474981 140322 1.3 Yes 

Notes: 

(1) AW = ancient woodland, SINC = site of importance for nature conservation, a type of local 
wildlife site. 

(2) Wyck to Wheatley SSSI forms part of East Hampshire Hangers SAC and therefore an 
assessment of the impact at the SSSI constitutes an assessment of the impact on the SAC.  

 

The East Hampshire Hangers SAC comprises several discontinuous sections. A discrete receptor 
point has been added at the closest point of each of the four sections closest to the Facility. These 
receptor points are displayed in Figure 2 and listed in Table 15. 

Table 15:  Discrete Ecological Receptor Locations – East Hampshire Hangers SAC 

ID Site Closest point to Site Distance from 
stacks at 

closest point 
(km) 

X Y 

E1a 

East Hampshire Hangers 

478512 140271 3.9 

E1b 477572 139595 3.4 

E1c 476881 139584 2.9 

E1d 475886 139047 2.8 
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7 Methodology 

7.1 Selection of model 

Detailed dispersion modelling has been undertaken using the model ADMS 5.2, developed and 
supplied by Cambridge Environmental Research Consultants (CERC) This is a new generation 
dispersion model, which characterises the atmospheric boundary layer in terms of the atmospheric 
stability and the boundary layer height. In addition, the model uses a skewed Gaussian distribution 
for dispersion under convective conditions, to take into account the skewed nature of turbulence. 
The model also includes modules to take account of the effect of buildings and complex terrain.  

ADMS is routinely used for modelling of emissions for EP applications and is accepted for this 
purpose by the EA. The maximum predicted concentration for each pollutant and averaging period 
has been used to determine the significance of any potential impacts. 

7.2 Emission limits 

As detailed in section 2.4, in accordance with the Environmental Permitting Regulations, IED and 
Waste Incineration BREF, the Facility will need, as a minimum, to comply with the BAT-AELs set out 
in the Waste Incineration BREF for new plants. For the remainder of this assessment the anticipated 
emission limits are referred to as Emission Limit Values (ELVs). 

7.3 Source and emissions data 

The principal inputs to the model with respect to the emissions to air from the Facility are presented 
in Table 16 and Table 17. This data is based on the combustion of 40 tonnes per hour of residual 
waste with a net calorific value of 9.5 MJ/kg. 

Table 16: Stack Source Data 

Item Unit Value 

Stack Data 

Height m See Stack Height Analysis  

(Section 7.8.1) 

Internal diameter – each stack m 1.9 

Location – Stack 1 m, m 474824.0, 141647.7 

Location – Stack 2 m, m 474825.7, 141642.7 

Flue Gas Conditions 

Temperature °C 140 

Exit moisture content % v/v 16.1% 

kg/kg 0.115 

Exit oxygen content % v/v dry 7.8% 

Reference oxygen content % v/v dry 11% 

Volume at reference conditions (dry, ref O2) 
– each stack 

Nm³/s 31.11 

Volume at actual conditions – each stack Am³/s 42.41 
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Item Unit Value 

Flue gas exit velocity m/s 15 

Note:  

Stack locations obtained from planning drawings and accurate to ±1 m 

 

Table 17: Stack Emissions Data (Each Stack) 

Pollutant Daily or 
Periodic  

Half-
hourly  

Daily or 
Periodic  

Half-hourly  

Conc. (mg/Nm³) Release Rate (g/s) 

Oxides of nitrogen (as NO2) 120 400 3.733 12.442 

Sulphur dioxide 30 200 0.933 6.221 

Carbon monoxide 50 150(1) 1.555 4.666 

Fine Particulate Matter (PM)(2) 5 30 0.156 0.933 

Hydrogen chloride 6 60 0.187 1.866 

Volatile organic compounds 
(as TOC) 

10 20 0.311 0.622 

Hydrogen fluoride 1 4 0.031 0.124 

Ammonia  10 - 0.311 - 

Cadmium and thallium  0.02 - 0.622 mg/s - 

Mercury  0.02 0.035 0.622 mg/s 1.089 mg/s 

Other metals(3) 0.3 - 9.332 mg/s - 

Benzo(a)pyrene (PaHs)(4) 0.105 µg/Nm³ - 3.266 µg/s - 

Dioxins and furans and dioxin-
like PCBs 

0.06 ng/Nm³ - 1.866 ng/s - 

PCBs(5) 5.0 µg/Nm³ - 155.5 µg/s - 

Notes: 

All emissions are expressed at reference conditions of dry gas, 11% oxygen, 273.15K. 

(1) Averaging period for carbon monoxide is 95% of all 10-minute averages in any 24-hour 
period. 

(2) As a worst-case it has been assumed that the entire PM emissions consist of either PM10 or 
PM2.5 for comparison with the relevant AQALs. 

(3) Other metals consist of antimony (Sb), arsenic (As), lead (Pb), chromium (Cr), cobalt (Co), 
copper (Cu), manganese (Mn), nickel (Ni) and vanadium (V). 

(4) The highest recorded emission concentration of B[a]P from the EA’s public register was 
0.105 ug/m³, or 0.000105 mg/m³ (dry, 11% oxygen, 273K). This is assumed to be the emission 
concentration for the Facility. 

(5) The Waste Incineration BREF provides a range of values for PCB emissions to air from 
European municipal waste incineration plants. This states that the annual average total PCBs is 
less than 0.005 mg/Nm³ (dry, 11% oxygen, 273K). In lieu of other available data, this has been 
assumed to be the emission concentration for the Facility. 
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The Facility is designed to operate at full capacity and is not anticipated to have significant changes 
in loading. Therefore, it is appropriate to base the assessment on the design point of the system. 

If the Facility continually operated at the half-hourly limits, the daily limits would be exceeded. The 
Facility is designed to achieve the daily limits and as such will only operate at the shorter term limits 
for short periods on rare occasions.  

7.4 Other inputs 

7.4.1 Modelling domain 

Modelling has been undertaken over a 9 km x 9 km grid with a spatial resolution of 90 m. The grid 
spacing in each direction is less than 1.5 times the minimum stack height considered. Reference 
should be made to Figure 4 for a graphical representation of the modelling domain used. The extent 
of the modelling domain is detailed in Table 18. 

Table 18: Modelling Domain 

Grid Quantity Value 

Grid spacing (m) 90 

Grid points 101 

Grid Start X (m) 470300 

Grid Finish X (m) 479300 

Grid Start Y (m) 137100 

Grid Finish Y (m) 146100 

7.4.2 Meteorological data and surface characteristics 

The impact of meteorological data was taken into account by using weather data from the Odiham 
meteorological recording station for the years 2014 – 2018. Odiham is approximately 7 km to the 
north of the Facility and is the closest and most representative meteorological station available. 

The period 2014 to 2018 was chosen as this was the most recent full set of data available at the 
time of starting the air quality modelling. The EA recommends that five years of data are used to 
take into account inter-annual fluctuations in weather conditions. Wind roses for each year are 
presented in Figure 5. 

The minimum Monin-Obukhov length can be selected in ADMS for both the dispersion site and the 
meteorological site. This is a measure of the minimum stability of the atmosphere and can be 
adjusted to account for urban heat island effects which prevent the atmosphere in urban areas 
from ever becoming completely stable. The minimum Monin-Obukhov length has been set to 1 m 
(the model default) for the dispersion and meteorological sites. The value of 1 m is appropriate for 
rural areas and is considered appropriate for the surroundings of the dispersion and meteorological 
sites. 

The surface roughness length can be selected in ADMS for both the dispersion site and the 
meteorological site. The surface roughness has been set to 0.2 m for the meteorological site, which 
is appropriate for the open fields surrounding the meteorological site. The surface roughness has 
been set to 0.3 m for the dispersion site. This value is considered appropriate for the mix of widely-
spaced industrial buildings and open fields surrounding the Facility. The sensitivity of the modelling 
to the choice of surface roughness has been considered in Section 7.8.2. 
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7.4.3 Buildings  

The presence of adjacent buildings can significantly affect the dispersion of the atmospheric 
emissions in various ways: 

• Wind blowing around a building distorts the flow and creates zones of turbulence. The 
increased turbulence can cause greater plume mixing. 

• The rise and trajectory of the plume may be depressed slightly by the flow distortion. This 
downwash leads to higher ground level concentrations closer to the stack than those which 
would be present without the building. 

The EA recommends that buildings should be included in the modelling if they are both: 

• Within 5L of the stack (where L is the smaller of the building height and maximum projected 
width of the building); and 

• Taller than 40% of the stack. 

The ADMS 5.2 user guide also states that buildings less than one third of the stack height will not 
have any effect on dispersion. 

A review of the site layout has been undertaken and the details of the applicable buildings are 
presented in Table 19. Only buildings of height greater than 40% of the minimum stack height 
considered in the stack height assessment have been included. The buildings have been modelled 
at the height of the highest point of the structure. A site plan showing which buildings have been 
included in the model is presented in Figure 6. 

Table 19: Building Details 

Buildings Centre Point Height 
(m) 

Width 
(m) 

Length 
(m) 

Angle (°) 

X (m) Y (m) 

Main Building 474850.0 141652.0 39.9 53.5 135.0 71.5 

Tipping Hall 474927.6 141681.6 20.0 43.0 31.0 71.5 

IBA & Reagents 474823.6 141606.5 22.5 16.0 56.0 71.5 

Admin 474876.3 141695.1 26.0 11.5 54.0 71.5 

ACCs 474766.2 141636.7 24.0 42.5 33.5 71.5 

7.4.4 Terrain 

It is recommended that, where gradients within 500 m of the modelling domain are greater than 1 
in 10, the complex terrain module within ADMS (FLOWSTAR) should be used. A review of the local 
area has deemed that the effect of terrain should be taken into account in the modelling.  

A terrain file large enough to cover the output grid of points was created using Ordnance Survey 
Terrain 50 data. A number of ecological receptors lie outside of the output grid of points. Using a 
very large terrain file results in reduced modelled resolution of terrain. Therefore, a second terrain 
file has been created to cover the ecological receptors that lie outside of the main terrain file. 

The parameters of the terrain files used are outlined in Table 20. Reference should be made to 
Figure 4 for a graphical representation of the modelling domain and terrain files used.  
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Table 20:  Terrain File Parameters 

Grid Main terrain file Distant ecological receptors 
terrain file 

Grid Start X 469700 474100 

Grid Finish X 479900 484700 

Grid Start Y 136500 133000 

Grid Finish Y 146700 143600 

7.5 Chemistry 

The Facility will release nitric oxide (NO) and nitrogen dioxide (NO2) which are collectively referred 
to as NOx. In the atmosphere, nitric oxide will be converted to nitrogen dioxide in a reaction with 
ozone which is influenced by solar radiation. Since the air quality objectives are expressed in terms 
of nitrogen dioxide, it is important to be able to assess the conversion rate of nitric oxide to nitrogen 
dioxide. 

Ground level NOx concentrations have been predicted through dispersion modelling. Nitrogen 
dioxide concentrations reported in the results section assume 70% conversion from NOx to nitrogen 
dioxide for annual means and a 35% conversion for short term (hourly) concentrations, based upon 
the worst-case scenario in the EA methodology. Given the short travel time to the areas of 
maximum concentrations, this approach is considered conservative.  

7.6 Baseline concentrations 

Background concentrations for the assessment have been derived from monitoring and national 
mapping as presented in section 5. For short term averaging periods, the background concentration 
has been assumed to be twice the long term ambient concentration in accordance with the Air 
Emissions Guidance methodology.  

7.7 Pollutant deposition calculation 

The impact of deposition on ecological features has been assessed using the methodology detailed 
within the Habitats Directive AQTAG 6 (March 2014). This document contains the following 
deposition velocities and conversion factors which have been used to calculate deposition from the 
pollutant concentrations predicted by the dispersion modelling. 

Table 21: Deposition Factors 

Pollutant Deposition Velocity (m/s) Conversion Factor 
(µg/m2/s to 
kg/ha/year) 

Grassland Woodland 

Nitrogen dioxide 0.0015 0.003 96.0 

Sulphur dioxide 0.0120 0.024 157.7 

Ammonia 0.0200 0.030 259.7 

Hydrogen chloride 0.0250 0.060 306.7 
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7.7.1 Nitrogen deposition 

The steps to calculate the deposition of nitrogen are as follows, in accordance with AQTAG 6. 

1. Determine the annual mean ground level concentrations of nitrogen dioxide and ammonia at 
each site. 

2. Calculate the dry deposition flux (µg/m2/s) at each site by multiplying the annual mean ground 
level concentration by the relevant deposition velocity presented in Table 21. 

3. Convert the dry deposition flux into units of kgN/ha/yr using the conversion factors presented 
in Table 21. 

4. Compare this result to the nitrogen deposition Critical Load. 

7.7.2 Acid deposition 

Deposition of nitrogen, sulphur, hydrogen chloride and ammonia can cause acidification and should 
be taken into consideration when assessing the impact of the Facility.  

The steps to determine the acid deposition flux are as follows. 

1. Determine the dry deposition rate in kg/ha/yr of nitrogen, sulphur, hydrogen chloride and 
ammonia following the same methodology as presented in 7.7.1 and using the factors 
presented in Table 21. 

2. Apply the conversion factor for N to the nitrogen and ammonia deposition rate in kg N/ha/year 
to determine the total keq N/ha/year. 

3. Apply the conversion factor for S to the sulphur deposition rate in kg/ha/year to determine the 
total keq S/ha/year.  

4. Apply the conversion factor for HCl to the hydrogen chloride deposition rate in kg/ha/year to 
determine the dry keq Cl/ha/year. Multiply this by two to determine the wet deposition rate. 

5. Add the contribution from S to HCl (wet) and treat this sum as the total contribution from S. 

6. Plot the results against the Critical Load functions.  

Table 22: Conversion Factors 

Pollutant Conversion Factor (kg/ha/year to keq/ha/year) 

Nitrogen Divide by 14 

Sulphur Divide by 16 

Hydrogen chloride Divide by 35.5 

 

The AQTAG 6 document states that, for installations with an HCl emission, the PC of HCl, in addition 
to S and N, should be considered in the acidity Critical Load assessment. The H+ from HCl should be 
added to the S contribution (and treated as S in APIS tool). This should include the contribution of 
HCl from wet deposition.  

Consultation with AQMAU confirmed that the maximum of the wet or dry deposition rate for HCl 
should be included in the calculation. For the purpose of this analysis it has been assumed that wet 
deposition of HCl is double dry deposition.  

The contribution from the Facility has been calculated using APIS formula: 

Where PEC N Deposition < CLminN:  

PC as % of CL function = PC S deposition / CLmaxS 
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Where PEC N Deposition > CLminN: 

PC as % of CL function = (PC S + N deposition) / CLmaxN 

7.8 Sensitivity to model inputs 

7.8.1 Stack height assessment 

When determining a suitable stack height, it is best practice to identify the stack height where the 
rate of reduction in maximum ground level concentration with increased height slows down. This 
can be identified on a graph as a step change in the slope. This assessment considers a range of 
stack heights from 60 m to 110 m. 

The following parameters were kept constant: 

• Buildings – included; 

• Terrain file – included at 32 x 32 resolution; 

• Dispersion site surface roughness value – 0.3 m; 

• Meteorological site surface roughness – 0.2 m; 

• Dispersion site Monin-Obukhov length – 1 m; 

• Meteorological site Monin-Obukhov length – 1 m; and 

• Meteorological data used – Odiham 2014 to 2018. 

 

Graph 1 to Graph 4 below show the ground level concentration at the point of maximum impact as 
a percentage of the relevant AQAL for a range of stack heights for the Facility. 

 

Graph 1 – Annual Mean Nitrogen Dioxide 
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Graph 2 – Annual Mean Chromium (VI) 

 

 

Graph 3 – Short Term Impact – Assuming Operation at the Daily ELVs 
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Graph 4 – Short Term Impact – Assuming Operation at the half hourly ELVs 

 

Analysis of the graphs shows that for both annual mean and short-term concentrations there is no 
clear step change in the angle of the slope, but rather a general flattening of the slope observed as 
the stack height is increased. However, as shown on Graph 1 and Graph 2, for annual mean 
concentrations the angle of the slope does change slightly at 80 m. Consideration has been given 
to the magnitude of the predicted impacts at the point of maximum impact with an 80 m high stack: 

• all annual mean impacts can be described as ‘insignificant’ when the total concentration (known 
as the PEC) is considered, as the PEC is below 70% of the AQAL for all pollutants for which the 
impact exceeds 1% of the AQAL;  

• if it is assumed that the plant operates at the daily BAT-AELs, all short term impacts are less 
than 10% of the AQAL and can be described as ‘insignificant’; and 

• short term impacts of nitrogen dioxide and sulphur dioxide are less than 20% of the headroom 
and are described as ‘not significant’ if it is assumed the plant operates at the half-hourly ELVs 
set in the IED. 

Based on the above, no significant impacts are predicted at the point of maximum impact for a 
stack height of 80 m, and it is considered that a stack height of 80 m provides adequate dispersion 
of pollutants from the Facility. The remainder of this assessment has been undertaken for a stack 
height of 80 m. 

7.8.2 Surface roughness 

The sensitivity of the results to using spatially varying surface roughness length has been considered 
by running the model with a variety of surface roughness lengths for the dispersion site. For all 
sensitivity analyses the impact of changing model parameters on the maximum annual mean and 
short-term concentrations of oxides of nitrogen has been considered.  

The following parameters were kept constant: 
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• Stack height – 80 m 

• Buildings – included; 

• Terrain file – included at 64 x 64 resolution; 

• Meteorological site surface roughness – 0.2 m; 

• Dispersion site Monin-Obukhov length – 1 m; 

• Meteorological site Monin-Obukhov length – 1 m; and 

• Meteorological data used – Odiham 2015 (year with highest annual mean and short-term 
process contribution. 

Error! Reference source not found.  

Table 23 presents the ground level concentration of oxides of nitrogen at the point of maximum 
impact and at the maximum impacted human receptor for each surface roughness value. 

 

Table 23: Choice of Dispersion Site Surface Roughness Length 

Surface Roughness 
Length (m) 

NOx Process Contribution (µg/m³) 

Annual Mean 99.79%ile of 1-hour Max 1-hour 

Point of maximum impact 

0.1 1.54 20.45 19.14 

0.2 1.68 19.44 18.71 

0.3 1.75 19.45 18.39 

0.5 1.85 18.99 17.79 

0.7 1.91 19.13 17.42 

Maximum impacted human receptor 

0.1 1.55 17.94 17.32 

0.2 1.65 16.84 16.47 

0.3 1.70 16.42 15.87 

0.5 1.76 15.71 15.24 

0.7 1.80 15.22 14.63 

 

Using varying surface roughness values leads to slightly different concentrations on an annual mean 
and short-term basis, with higher surface roughness values resulting in greater peak annual mean 
impacts and smaller short-term impacts at both the point of maximum impact and the maximum 
impacted receptor. A surface roughness value of 0.3 m was selected for the model as this was 
deemed the most appropriate for the surrounding landscape which mainly comprises open fields, 
copses, and isolated buildings. 

7.8.3 Buildings 

The sensitivity of the results to the effect of buildings has been considered by running the model 
with and without building inputs. The following parameters were kept constant: 

The following parameters were kept constant: 

• Stack height – 80 m; 
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• Terrain file – included at 64 x 64 resolution; 

• Dispersion site surface roughness value – 0.3 m; 

• Meteorological site surface roughness – 0.2 m; 

• Dispersion site Monin-Obukhov length – 1 m; 

• Meteorological site Monin-Obukhov length – 1 m; and 

• Meteorological data used – Odiham 2015. 

Table 24 presents the ground level concentration of oxides of nitrogen at the point of maximum 
impact and at the maximum impacted human receptor for each building scenario.  

Table 24: Effect of Buildings 

Scenario used in model Oxides of Nitrogen PC (µg/m³) 

Annual Mean 99.79%ile of 1-hour Max 1-hour 

Point of maximum impact 

Including Buildings  1.75 19.45 18.39 

Excluding Buildings 0.69 18.63 10.28 

Maximum impacted human receptor 

Including Buildings  1.70 16.42 15.87 

Excluding Buildings 0.58 12.58 9.65 

Modelling the presence of buildings results in higher annual mean and short-term concentrations. 
Buildings have been included in the dispersion model as this represents a realistic approach.  

7.8.4 Terrain 

The sensitivity of the results to the effect of terrain has been considered by running the model with 
and without the main terrain file presented in Table 20 (at 64 x 64 resolution).  

The following parameters were kept constant: 

• Stack height – 80 m 

• Dispersion site surface roughness value – 0.3 m; 

• Meteorological site surface roughness – 0.2 m; 

• Dispersion site Monin-Obukhov length – 1 m; 

• Meteorological site Monin-Obukhov length – 1 m; and 

• Meteorological data used – Odiham 2015. 

Table 25Error! Reference source not found. presents the ground level concentration of nitrogen 
dioxide at the point of maximum impact and at the maximum impacted human receptor for each 
terrain scenario.  

Table 25:  Effect of Terrain 

Scenario used in model Oxides of Nitrogen PC (µg/m³) 

Annual Mean  Max 1-hour mean 99.79%ile of 1-
hour mean  

Point of maximum impact 

Including Terrain 1.75 19.45 18.39 
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Scenario used in model Oxides of Nitrogen PC (µg/m³) 

Annual Mean  Max 1-hour mean 99.79%ile of 1-
hour mean  

Excluding Terrain 1.54 17.97 16.67 

Maximum impacted human receptor 

Including Terrain 1.70 16.42 15.87 

Excluding Terrain 1.53 16.19 14.88 

  

Including the modelling the effect of terrain results in higher annual mean and short-term 
concentrations. The terrain file has been included in the dispersion model as this represents a 
realistic and conservative approach. 

7.8.5 Summary 

In summary, the following parameters have been used in the dispersion modelling: 

• Stack height – 80 m 

• Buildings – included; 

• Terrain file – included at 64 x 64 resolution; 

• Dispersion site surface roughness – 0.3 m; 

• Meteorological site surface roughness – 0.2 m; 

• Dispersion site Monin-Obukhov length – 1 m; 

• Meteorological site Monin-Obukhov length – 1 m; and 

• Meteorological data used – Odiham 2014 - 2018. 
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8 Dispersion Modelling Results 
Dispersion modelling of emissions from the Facility has been undertaken in accordance with the 
methodology detailed in section 7. The sensitivity of the model results to the choice of stack height, 
dispersion site surface roughness length and building parameters is considered in section 7.8. 

 The general approach of this assessment is to evaluate the highest predicted PC to ground level 
concentrations over the five modelled years (2014 – 2018), known as the point of maximum impact. 
In addition, the predicted impacts have been evaluated at the human sensitive receptors presented 
in section 6.2. 

8.1 Results at the point of maximum impact  

Table 26 presents the maximum predicted impact of process emissions for the five modelled years 
(2014 – 2018) at the point of maximum impact for the Facility assuming emissions at the daily ELVs.  

Table 27 presents the results assuming emissions are at the short-term ELVs during the worst-case 
conditions for dispersion. The results are compared to the relevant AQALs. Impacts that cannot be 
screened out as ‘insignificant’ accordance with the Air Emissions Guidance criteria are highlighted. 
Further analysis has been undertaken for impacts than cannot be screened out as ‘insignificant’. 

It should be noted that this assessment is considered highly conservative as it assumes that: 

• the Facility continually operates at the emission limits outlined in section 7.2; 

• the entire PM emissions consist of either PM10 or PM2.5; 

• the entire VOC emissions consist of either benzene or 1,3-butadiene; and 

• cadmium is released at 100% of the combined emission limit for cadmium and thallium. 
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Table 26: Dispersion Modelling Results – Point of Maximum Impact - Daily BAT-AELs 

Pollutant Quantity Units AQAL Backgr
ound 
conc. 

Process Contribution (PC) Max PC PEC 

2014 2015 2016 2017 2018 Conc. as % of 
AQAL 

Conc. as % of 
AQAL 

Nitrogen dioxide Annual mean µg/m³ 40 13.5 0.89 1.22 0.83 0.77 0.64 1.22 3.06% 14.71 36.79% 

99.79th %ile of 
hourly means 

µg/m³ 200 27.0 6.41 6.44 6.26 6.14 6.20 6.44 3.22% 33.42 16.71% 

Sulphur dioxide 99.18th %ile of 
daily means 

µg/m³ 125 9.86 3.11 3.30 2.41 2.73 2.62 3.30 2.64% 13.16 10.53% 

99.73rd %ile of 
hourly means 

µg/m³ 350 9.86 4.54 4.58 4.45 4.37 4.41 4.58 1.31% 14.44 4.13% 

99.9th %ile of 
15 min means 

µg/m³ 266 9.86 4.91 4.93 4.87 4.78 4.79 4.93 1.85% 14.79 5.56% 

Particulates 
(PM10) 

Annual mean µg/m³ 40 15.1 0.05 0.07 0.05 0.05 0.04 0.07 0.18% 15.13 37.83% 

90.41 %ile of 
daily means 

µg/m³ 50 30.1 0.19 0.23 0.18 0.16 0.15 0.23 0.46% 30.35 60.70% 

Particulates 
(PM2.5) 

Annual mean µg/m³ 25 9.88 0.05 0.07 0.05 0.05 0.04 0.07 0.29% 9.95 39.81% 

Carbon 
monoxide 

8 hour running 
mean 

µg/m³ 10,000 510 7.47 7.39 7.30 7.02 6.90 7.47 0.07% 517.5 5.17% 

Hourly mean µg/m³ 30,000 510 8.08 8.10 7.99 7.93 7.93 8.10 0.03% 518.1 1.73% 

Hydrogen 
chloride 

Hourly mean µg/m³ 16 1.42 0.97 0.97 0.96 0.95 0.95 0.97 0.13% 2.39 0.32% 

Hydrogen 
fluoride 

Annual mean µg/m³  2.35 0.01 0.01 0.01 0.01 0.01 0.01 0.09% 2.36 14.78% 

Hourly mean µg/m³ 160 4.70 0.16 0.16 0.16 0.16 0.16 0.16 0.10% 4.86 3.04% 

Ammonia Annual mean µg/m³ 180 2.49 0.11 0.15 0.10 0.09 0.08 0.15 0.08% 2.64 1.46% 
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Pollutant Quantity Units AQAL Backgr
ound 
conc. 

Process Contribution (PC) Max PC PEC 

2014 2015 2016 2017 2018 Conc. as % of 
AQAL 

Conc. as % of 
AQAL 

Hourly mean µg/m³ 2,500 4.98 1.62 1.62 1.60 1.59 1.59 1.62 0.06% 6.60 0.26% 

VOCs (as 
benzene) 

Annual mean µg/m³ 5 0.31 0.11 0.15 0.10 0.09 0.08 0.146 2.92% 0.46 9.12% 

Hourly mean µg/m³ 195 0.62 1.62 1.62 1.60 1.59 1.59 1.62 0.83% 2.24 1.15% 

VOCs (as 1,3-
butadiene) 

Annual mean µg/m³ 2.25 0.14 0.11 0.15 0.10 0.09 0.08 0.15 6.48% 0.29 12.70% 

Mercury Annual mean ng/m³ 250 2.80 0.21 0.29 0.20 0.18 0.15 0.29 0.12% 3.09 1.24% 

Hourly mean ng/m³ 7,500 5.60 3.23 3.24 3.19 3.17 3.17 3.24 0.04% 8.84 0.12% 

Cadmium Annual mean ng/m³ 5 0.19 0.21 0.29 0.20 0.18 0.15 0.29 5.83% 0.48 9.63% 

Hourly mean ng/m³ - 0.38 3.23 3.24 3.19 3.17 3.17 3.24 - 3.62 - 

PaHs Annual mean pg/m³ 250 180 1.11 1.53 1.04 0.96 0.80 1.53 0.61% 181.5 72.61% 

Dioxins and 
Furans 

Annual mean fg/m³ - 33.0 0.63 0.87 0.59 0.55 0.46 0.87 - 33.86 - 

PCBs Annual mean ng/m³ 200 0.13 0.05 0.07 0.05 0.05 0.04 0.07 0.04% 0.20 0.10% 

PCBs 

  

Hourly mean ng/m³ 6,000 0.26 0.81 0.81 0.80 0.79 0.79 0.81 0.01% 1.07 0.02% 
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Table 27: Dispersion Modelling Results – Point of Maximum Impact - Short-Term ELVs 

Pollutant Quantity Units AQAL Backgr
ound 
conc. 

Process Contribution (PC) Max PC PEC 

2014 2015 2016 2017 2018 Conc. as % of 
AQAL 

Conc. as % of 
AQAL 

Nitrogen dioxide 99.79th %ile of 
hourly means 

µg/m³ 200 27.0 21.36 21.45 20.86 20.47 20.67 21.45 10.73% 48.43 24.22% 

Sulphur dioxide 99.73rd %ile of 
hourly means 

µg/m³ 350 9.86 30.26 30.55 29.70 29.11 29.42 30.55 8.73% 40.41 11.55% 

99.9th %ile of 
15 min means 

µg/m³ 266 9.86 32.74 32.86 32.47 31.89 31.90 32.86 12.35% 42.72 16.06% 

Carbon 
monoxide 

8 hour running 
mean 

µg/m³ 10,000 510 22.42 22.17 21.91 21.05 20.70 22.42 0.22% 532.4 5.32% 

Hourly mean µg/m³ 30,000 510 24.23 24.31 23.96 23.79 23.79 24.31 0.08% 534.3 1.78% 

Hydrogen 
chloride 

Hourly mean µg/m³ 16 1.42 9.69 9.72 9.58 9.52 9.51 9.72 1.30% 11.14 1.49% 

Hydrogen 
fluoride 

Hourly mean µg/m³ 160 4.70 0.65 0.65 0.64 0.63 0.63 0.65 0.41% 5.35 3.34% 

VOCs (as 
benzene) 

Hourly mean µg/m³ 195 0.62 3.23 3.24 3.19 3.17 3.17 3.24 1.66% 3.86 1.98% 

Mercury Hourly mean ng/m³ 7,500 5.60 5.65 5.67 5.59 5.55 5.55 5.67 0.08% 11.27 0.15% 

Note: 

All emissions at the half-hourly ELVs except carbon monoxide, which is at the 10-minute ELV. 
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As shown in Table 26 and Table 27, the following pollutants do not screen out as ‘insignificant’ in 
accordance with the Air Emissions Guidance criteria: 

• Annual mean nitrogen dioxide; 

• Annual mean VOCs (as benzene and 1,3-butadiene);  

• Annual mean cadmium;  

• Hourly mean nitrogen dioxide; and 

• 15-minute mean sulphur dioxide. 

Further analysis of these pollutants has been carried, taking account background concentrations 
and the impact at sensitive receptors. 

The long-term and short-term impact of the Facility for all other pollutants can be screened out as 
‘insignificant’ in accordance with the Air Emissions Guidance criteria based on the PC alone, and so 
further assessment is not required. 

8.1.1 Further assessment - annual mean nitrogen dioxide 

The annual mean nitrogen dioxide PC from the Facility is predicted to be 3.06% of the AQAL at the 
point of maximum impact. Table 28 details the annual mean nitrogen dioxide PC and PEC at the 
identified sensitive human receptor locations. Impacts greater than 1% of the AQAL are highlighted. 
Figure 7 shows the spatial distribution of emissions. 

Table 28: Annual Mean Nitrogen Dioxide Impact at Identified Sensitive Receptors 

Receptor PC  PEC  

µg/m³  as % of AQAL µg/m³  as % of AQAL 

R1 0.10 0.24% 13.59 33.97% 

R2 1.19 2.97% 14.68 36.70% 

R3 0.62 1.55% 14.11 35.28% 

R4 0.61 1.54% 14.10 35.26% 

R5 0.44 1.09% 13.93 34.81% 

R6 0.45 1.13% 13.94 34.86% 

R7 0.37 0.92% 13.86 34.65% 

R8 0.16 0.40% 13.65 34.13% 

R9 0.18 0.44% 13.67 34.16% 

R10 0.17 0.43% 13.66 34.15% 

R11 0.18 0.45% 13.67 34.18% 

R12 0.11 0.27% 13.60 34.00% 

R13 0.12 0.29% 13.61 34.02% 

R14 0.12 0.30% 13.61 34.03% 

R15 0.60 1.50% 14.09 35.22% 

R16 0.09 0.23% 13.58 33.96% 

R17 0.09 0.22% 13.58 33.95% 

R18 0.08 0.20% 13.57 33.92% 

R19 0.06 0.15% 13.55 33.88% 
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If it is assumed that the baseline concentration is the mapped background concentration presented 
in Table 12, the PEC is below 70% at all receptor locations and the impact is ‘not significant’.  

A review of Figure 7 shows that all receptors where the impact is greater than 1% of the AQAL 
(except for R3 and R4) are not located close to other significant sources of nitrogen dioxide and the 
mapped background concentration is likely to be representative of baseline conditions. Receptors 
R3 and R4 are located relatively close to the eastbound carriageway of the A31. There is no 
monitoring of roadside nitrogen dioxide concentrations along this stretch of the A31.  

A number of data sources have been reviewed to estimate the baseline concentration of nitrogen 
dioxide at these locations. The mapped background concentration for the grid square containing 
receptors R3 and R4 is 9.98 µg/m³. A review of DEFRA’s ambient air quality interactive map4 shows 
that modelling of the concentrations along this stretch of the A31 is not undertaken. Therefore, 
there is very little information available to allow an estimate of baseline concentrations at these 
receptors.  

To assess the likelihood of a significant impact, consideration has been given to the headroom. The 
mapped background concentration at these receptors is approximately 10 µg/m³ (i.e. 25% of the 
AQAL) and the PC is approximately 1% of the AQAL. Therefore, the emissions from the A31 would 
have to contribute approximately 17.6 µg/m³ (44% of the AQAL) for the PEC to exceed 70% of the 
AQAL. The residential property in the vicinity of R3 and R4 that is closest to the A31 is approximately 
15 m from the kerb. DEFRA’s nitrogen dioxide fall-off with distance calculator5 has been used to 
estimate the concentration 2 m from kerb that would result in the concentration at a receptor 15 m 
from the kerb exceeding 70% of the AQAL (28 µg/m³). This shows that for concentrations greater 
than 43 µg/m³ at a location 2 m from the kerb of the A31, the concentration at a receptor 15 m 
from the kerb would exceed 28 µg/m³ (70% of the AQAL) when the PC from the Facility is included. 
Given that this stretch of the A31 is rural and free-flowing with little to no congestion, the chance 
of exceeding the AQAL at a location 2 m from the kerb is considered minimal. Therefore, the 
baseline concentration at receptors R3 and R4 is very likely to be below 70% of the AQAL and the 
small contribution from the Facility of around 1.5% of the AQAL is not a significant impact.  

8.1.2 Further assessment - annual mean VOCs 

There are two VOCs for which an AQAL has been set: benzene and 1,3-butadiene. For the purpose 
of this analysis it has been assumed that the entire VOC emissions consist of only benzene or 1,3-
butadiene. This is a highly conservative assumption as it does not take into account the speciation 
of VOCs in the emissions and the modelling does not take into account the volatile nature of the 
compounds.  

The PC from the Facility is predicted to be 2.92% of the AQAL for benzene and 6.48% of the AQAL 
for 1,3-butadiene at the point of maximum impact. Table 29 and Table 30 detail the PC and PEC of 
annual mean benzene and 1,3-butadiene concentrations at the identified sensitive human receptor 
locations. PCs greater than 1% of the AQAL are highlighted. Figure 8 and Figure 9 show the spatial 
distribution of emissions of VOCs as benzene and 1,3-butadiene respectively. 

Table 29: Annual Mean VOCs (as Benzene) Impact at Identified Sensitive Receptors 

Receptor PC  PEC  

µg/m³  as % of AQAL µg/m³  as % of AQAL 

R1 0.01 0.23% 0.32 6.43% 

 
4  https://uk-air.defra.gov.uk/data/gis-mapping 

5  https://laqm.defra.gov.uk/tools-monitoring-data/no2-falloff.html 
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Receptor PC  PEC  

µg/m³  as % of AQAL µg/m³  as % of AQAL 

R2 0.14 2.83% 0.45 9.03% 

R3 0.07 1.48% 0.38 7.68% 

R4 0.07 1.46% 0.38 7.66% 

R5 0.05 1.04% 0.36 7.24% 

R6 0.05 1.08% 0.36 7.28% 

R7 0.04 0.88% 0.35 7.08% 

R8 0.02 0.38% 0.33 6.58% 

R9 0.02 0.42% 0.33 6.62% 

R10 0.02 0.41% 0.33 6.61% 

R11 0.02 0.43% 0.33 6.63% 

R12 0.01 0.26% 0.32 6.46% 

R13 0.01 0.28% 0.32 6.48% 

R14 0.01 0.29% 0.32 6.49% 

R15 0.07 1.43% 0.38 7.63% 

R16 0.01 0.22% 0.32 6.42% 

R17 0.01 0.21% 0.32 6.41% 

R18 0.01 0.19% 0.32 6.39% 

R19 0.01 0.14% 0.32 6.34% 

 

Table 30: Annual Mean VOCs (as 1,3-Butadiene) Impact at Identified Sensitive Receptors 

Receptor PC  PEC  

µg/m³  as % of AQAL µg/m³  as % of AQAL 

R1 0.01 0.51% 0.15 6.74% 

R2 0.14 6.29% 0.28 12.51% 

R3 0.07 3.28% 0.21 9.50% 

R4 0.07 3.25% 0.21 9.47% 

R5 0.05 2.30% 0.19 8.53% 

R6 0.05 2.40% 0.19 8.62% 

R7 0.04 1.96% 0.18 8.18% 

R8 0.02 0.85% 0.16 7.07% 

R9 0.02 0.93% 0.16 7.15% 

R10 0.02 0.91% 0.16 7.13% 

R11 0.02 0.96% 0.16 7.18% 

R12 0.01 0.58% 0.15 6.80% 

R13 0.01 0.62% 0.15 6.84% 

R14 0.01 0.64% 0.15 6.87% 
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Receptor PC  PEC  

µg/m³  as % of AQAL µg/m³  as % of AQAL 

R15 0.07 3.17% 0.21 9.39% 

R16 0.01 0.49% 0.15 6.72% 

R17 0.01 0.47% 0.15 6.69% 

R18 0.01 0.41% 0.15 6.64% 

R19 0.01 0.32% 0.15 6.54% 

 

The PEC is well below 70% of the AQAL at all receptor locations considered. Therefore, the impact 
is ‘not significant’. 

8.1.3 Further assessment - annual mean cadmium 

The annual mean cadmium PC from the Facility is predicted to be 5.83% of the AQAL. However, this 
assumes that the entire cadmium and thallium emissions consist of only cadmium. The Waste 
Incineration BREF shows that the average concentration recorded from UK plants equipped with 
bag filters was 1.6 µg/Nm3 (or 8% of the ELV of 0.02 mg/Nm3), the highest recorded concentration 
of cadmium and thallium was 14 µg/Nm3 (or 70% of the ELV of 0.02 mg/Nm3) and only three lines 
recorded concentrations higher than 10 µg/Nm3 (or 50% of the ELV of 0.02mg/Nm3).  

Table 31 shows the annual mean cadmium PC at the identified sensitive human receptor locations, 
for cadmium emitted at 100%, 50% and 8% of the ELV, referred to as the ‘screening’, ‘worst case’ 
and ‘typical’ scenarios. PCs greater than 1% of the AQAL are highlighted.  

Table 31: Annual Mean Cadmium Impact at Identified Sensitive Receptors 

Receptor PC (as % of AQAL) 

Screening Worst-case Typical 

µg/m³ % AQAL µg/m³ % AQAL µg/m³ % AQAL 

R1 0.02 0.46% 0.01 0.23% 0.002 0.04% 

R2 0.28 5.66% 0.14 2.83% 0.023 0.45% 

R3 0.15 2.95% 0.07 1.48% 0.012 0.24% 

R4 0.15 2.93% 0.07 1.46% 0.012 0.23% 

R5 0.10 2.07% 0.05 1.04% 0.008 0.17% 

R6 0.11 2.16% 0.05 1.08% 0.009 0.17% 

R7 0.09 1.76% 0.04 0.88% 0.007 0.14% 

R8 0.04 0.76% 0.02 0.38% 0.003 0.06% 

R9 0.04 0.83% 0.02 0.42% 0.003 0.07% 

R10 0.04 0.82% 0.02 0.41% 0.003 0.07% 

R11 0.04 0.86% 0.02 0.43% 0.003 0.07% 

R12 0.03 0.52% 0.01 0.26% 0.002 0.04% 

R13 0.03 0.56% 0.01 0.28% 0.002 0.04% 

R14 0.03 0.58% 0.01 0.29% 0.002 0.05% 
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Receptor PC (as % of AQAL) 

Screening Worst-case Typical 

µg/m³ % AQAL µg/m³ % AQAL µg/m³ % AQAL 

R15 0.14 2.85% 0.07 1.43% 0.011 0.23% 

R16 0.02 0.44% 0.01 0.22% 0.002 0.04% 

R17 0.02 0.42% 0.01 0.21% 0.002 0.03% 

R18 0.02 0.37% 0.01 0.19% 0.001 0.03% 

R19 0.01 0.29% 0.01 0.14% 0.001 0.02% 

 

If the Facility performs as per the average facility recorded in the Waste Incineration BREF, the 
predicted PC is less than 1% at all receptors and can be screened out as ‘insignificant’. However, 
even if the Facility emits cadmium at the maximum permitted ELV for cadmium and thallium, the 
low background concentration of 0.08 ng/m³ results in a maximum PEC at a receptor of 0.36 ng/m³ 
or 7.26% of the AQAL. Therefore, even in the most conservative emission scenario, the impact of 
emissions of cadmium from the Facility can be described as ‘not significant’. 

8.1.4 Further assessment – short term impacts 

As shown in Table 27, if it is assumed that both lines of the Facility operate at the short-term ELVs 
during the worst-case weather conditions for dispersion (i.e., a very worst-case assumption), the 
short-term impact exceeds 10% of the AQAL for the following pollutants and averaging periods: 

• Hourly mean nitrogen dioxide; and 

• 15-minute mean sulphur dioxide. 

Plot files of the PCs as a % of the AQAL are included as Figure 10 and Figure 11. As shown, for hourly 
mean nitrogen dioxide, the PC exceeds 10% across a very small area. 

It is highly unlikely that both lines will operate at the short-term ELV concurrently. If one line 
operates at the short-term ELV while the other line operates at the BAT-AEL, the process 
contributions will be as shown in Table 32. 

Table 32: Further Analysis – short-term PC at point of maximum impact with one line at ST ELV 

Pollutant AQAL µg/m³ PC µg/m³ PC as % of 
AQAL 

Nitrogen dioxide - 99.79th %ile of hourly 
means 

200 14.0 6.97% 

Sulphur dioxide - 99.9th %ile of 15-
minute means 

266 18.9 7.10% 

 

When one line operates at the short-term ELV and the other at the BAT-AEL during the worst-case 
weather conditions for dispersion, the process contributions of nitrogen dioxide and sulphur 
dioxide are below 10% of the AQAL and are screened out as ‘insignificant.’ 

 

Furthermore, as detailed in section 4.1, if the PC is less than 20% of the headroom (defined as the 
AQAL minus twice the long-term background concentration), then there is no risk of exceedance of 
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the AQAL and the impact of emissions is ‘not significant’. The process contributions as a percentage 
of the headroom are presented in Table 33. This assumes that both lines operate at the short-term 
ELV during the worst-case weather conditions for dispersion. 

Table 33: Further Analysis – short-term PC at point of maximum impact as % of headroom 

Pollutant AQAL 
µg/m³ 

ST bg 
µg/m³ 

Headroom 
µg/m³ 

PC 
µg/m³ 

PC as % 
of AQAL 

PC as % of 
Headroom 

Nitrogen dioxide - 99.79th 
%ile of hourly means 

200 27.0 173.0 21.5 10.73% 12.40% 

Sulphur dioxide - 99.9th 
%ile of 15-minute means 

266 9.9 256.1 32.9 12.35% 12.83% 

 

The PC at the point of maximum impact is less than 20% of the headroom for all pollutants and 
averaging periods. Therefore, the impact can be described as ‘not significant’.  

8.1.5 Metals assessment 

The EA guidance document titled, ‘Guidance to Applicants on Impact Assessment for Group 3 
Metals Stack Releases – V.4 June 2016’6 (herein referred to as the “Metals Guidance”) outlines the 
following two-stage assessment methodology for detailed modelling of Group 3 metals.  

1. It should be assumed that each metal is released at 100% of the total metal ELV 
(i.e. 0.3 mg/Nm³). 

2. If the impact cannot be ‘screened out’ under stage 1, it should be assumed that each metal is 
released at the maximum concentration monitored at an existing facility7. 

The Metals Guidance states that where the process contribution for any metal exceeds 1% of the 
long-term AQAL or 10% of the short-term AQAL, there is potential for significant pollution. Where 
the process contribution exceeds these criteria, the PEC should be compared to the AQAL. The 
impact can be screened out as ‘not significant’ where the PEC is less than 100% of the 
environmental standard. 

 

 

 
6  Available at: 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/532474/LIT_7
349.pdf 

7  Data sourced from 18 municipal waste incinerators and waste wood co-incinerators between 2007 and 2015, as 
stated in Appendix A of the Metals Guidance document 
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      Table 34: Long-Term Metals Results – Point of Maximum Impact 

Metal AQAL 
(ng/m³) 

Background 
conc. (ng/m³) 

Stage 1 assessment (1) Stage 2 assessment (2) 

PC PEC Metal as % 
of total 

ELV 

PC PEC 

ng/m³ as % 
AQAL 

ng/m³ as % 
AQAL 

ng/m³ as % 
AQAL 

ng/m³ as % 
AQAL 

Arsenic 3 0.93 4.37 145.8% 5.30 176.77% 8.3% 0.36 12.15% 1.29 43.15% 

Antimony 5,000 1.30 4.37 0.09% 5.67 0.11% 3.8% 0.17 0.003% 1.47 0.03% 

Chromium 5,000 1.50 4.37 0.09% 5.87 0.12% 30.7% 1.34 0.03% 2.84 0.06% 

Chromium (VI)(3) 0.2 0.30 4.37 2186.6% 4.67 2336.60% 0.043% 0.002 0.95% 0.30 150.95% 

Cobalt - 0.12 4.37 - 4.49 - 1.9% 0.08 - 0.20 - 

Copper 10,000 4.70 4.37 0.04% 9.07 0.09% 9.7% 0.42 0.004% 5.12 0.05% 

Lead 250 8.10 4.37 1.75% 12.47 4.99% 16.8% 0.73 0.29% 8.83 3.53% 

Manganese 150 3.70 4.37 2.92% 8.07 5.38% 20.0% 0.87 0.58% 4.57 3.05% 

Nickel 20 1.30 4.37 21.87% 5.67 28.37% 73.3% 3.21 16.04% 4.51 22.54% 

Vanadium 5,000 1.00 4.37 0.09% 5.37 0.11% 2.0% 0.09 0.002% 1.09 0.02% 

Notes: 

(1) Assumes that each metal is released at 100% of the total metal ELV (i.e. 0.3 mg/Nm³). 

(2) Assumes that each metal is released at the maximum concentration monitored at an existing facility, as presented in Appendix A of the EA Metals 
Guidance. 

(3) There is no monitoring of the separate species of chromium in the UK. This assessment assumes that background concentrations of chromium (VI) 
equate to 20% of the total chromium concentration, as required by the Metals Guidance methodology.  
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      Table 35: Short-Term Metals Results – Point of Maximum Impact 

Metal AQAL (ng/m³) Background conc. (ng/m³) Stage 1 assessment 

PC PEC 

ng/m³ as % AQAL ng/m³ as % AQAL 

Arsenic 3 1.86 48.61 - 50.47 - 

Antimony 5,000 2.60 48.61 0.03% 51.21 0.03% 

Chromium 5,000 3.00 48.61 0.03% 51.61 0.03% 

Chromium (VI) 0.2 0.60 48.61 - 49.21 - 

Cobalt - 0.24 48.61 - 48.85 - 

Copper 10,000 9.40 48.61 0.02% 58.01 0.03% 

Lead 250 16.20 48.61 - 64.81 - 

Manganese 150 7.40 48.61 0.003% 56.01 0.004% 

Nickel 20 2.60 48.61 - 51.21 - 

Vanadium 5,000 2.00 48.61 4.86% 50.61 5.06% 
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8.1.5.1 Long-term results 

As shown in Table 34, if it is assumed that each metal is released at the total metals ELV, the annual 
process contributions of arsenic, chromium (VI), manganese, lead and nickel are predicted to be 
greater than 1% of the long-term AQAL at the point of maximum impact. However, only the PECs 
for arsenic and chromium (VI) are predicted to be greater than 100% of the AQAL under this worst-
case screening assumption.  

If it is assumed that the Facility will perform no worse than a currently permitted facility, the 
predicted process contribution is below 1% of the AQAL for all metals with the exception of arsenic 
and nickel. However, the PEC for arsenic and nickel is well below 100% of the AQAL, and so the 
impacts can be screened out as ‘not significant’. The PEC for Chromium (VI) exceeds the AQAL, but 
this is due to the high background concentration assumed for this assessment, and the process 
contribution is less than 1% and can be screened out as ‘insignificant’. 

8.1.5.2 Short-term results 

As shown in Table 35, even if it is assumed that each metal is released from the Facility at the total 
metal ELV, the maximum 1-hour process contribution at the point of maximum impact is predicted 
to be less than 10% of the short-term AQAL for all metals considered. Therefore, using the Metals 
Guidance criteria, it can be concluded that: 

• there is no risk of exceeding the short-term AQAL for any metal; 

• there is no potential for significant pollution; 

• the impact can be ‘screened out’ under the first-stage assessment; and 

• there is no requirement for further assessment using the second-stage methodology.   

8.2 Impact at ecological receptors  

8.2.1 Atmospheric emissions - Critical Levels 

The impact of emissions from the Facility has been compared to the Critical Levels listed in Table 4 
and the results are presented in Section 8.2.5.  

For the purpose of the ecological assessment, the mapped background dataset from APIS has been 
used. If the PC is greater than 1% of the long-term or 10% of the short-term Critical Level further 
consideration will be made to the baseline concentrations. 

8.2.2 Deposition of emissions - Critical Loads 

In addition to the Critical Levels for the protection of ecosystems, habitat specific Critical Loads for 
nature conservation sites at risk from acidification and nitrogen deposition (eutrophication) are 
outlined in APIS.  

An assessment has been made for each habitat feature identified in APIS for each specific site. The 
site specific features tool has been used to identify the feature habitats. The lowest Critical Loads 
for each designated site have been used to ensure a robust assessment, except at the East 
Hampshire Hangers SAC. The most sensitive nitrogen deposition Critical Load class listed on APIS 
for this SAC is ‘Taxus baccata woods of the British Isles (H91J0)’. A review of the habitats within the 
SAC and the constituent Wyck to Wheatley SSSI has shown that this habitat is not present in the 
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SAC within 10 km of the Facility. Argus Ecology, the ecology consultant for the project, has advised 
that the PC from the Facility should be assessed against the most sensitive habitat within the Wyck 
to Wheatley SSSI, which is ‘Meso- and eutrophic Quercus woodland’. 

APIS does not include site specific Critical Loads for local nature sites. In lieu of this, the search by 
location function of APIS has been used to obtain Critical Loads based on the broad habitat type 
and location. The relevant Critical Loads are presented in Appendix B.  

If the impact of process emissions from the Facility upon nitrogen or acid deposition is greater than 
1% of the Critical Load, further assessment has been undertaken. 

8.2.3 Nitrogen deposition – eutrophication  

Appendix B summarises the Critical Loads for nitrogen deposition and background deposition rates 
as detailed in APIS for each identified receptor. The impact has been assessed against these Critical 
Loads for nitrogen deposition. 

8.2.4 Acidification  

The APIS Database contains a maximum critical load for sulphur (CLmaxS), a minimum Critical Load 
for nitrogen (CLminN) and a maximum Critical Load for nitrogen (CLmaxN). These components 
define the Critical Load function. Where the acid deposition flux falls within the area under the 
Critical Load function, no exceedances are predicted. 

A search has been undertaken for each of the ecological receptors identified. Each site contains a 
number of habitat types, each with different Critical Loads. Appendix B summaries the Critical Loads 
for acidification and background deposition rates as detailed in APIS for each identified habitat. The 
lowest Critical Loads for each designated site have been used to ensure a robust assessment, except 
where stated. The impact has been assessed against these Critical Load functions. Where a Critical 
Load function for acid deposition is not available, the total nitrogen and sulphur deposition has 
been presented and compared with the background concentration. 

8.2.5 Results – atmospheric emissions - Critical Levels  

The impact of emissions from the operation of the Facility has been compared to the Critical Levels 
shown in Table 4. The PC presented for each pollutant  is the maximum predicted over all five years 
of weather data. The results are presented in Appendix C.  

As shown in Appendix C, the PC is less than 1% of the annual mean Critical Levels and less than 10% 
of the short-term Critical Levels at all European and UK designated sites and less than 100% of the 
Critical Levels at all local nature sites. Therefore, the impact can be screened out as ‘insignificant’. 

8.2.6 Results – deposition of emissions - Critical Loads 

Appendix D presents the results at each of the identified ecological receptors. The PC presented for 
each pollutant  is the maximum predicted over all five years of weather data. The contribution from 
the Facility has been assessed against the most sensitive feature in each statutory designated site. 
As shown, the PC at each local nature site is less than 100% of the relevant Critical Load and can be 
screened out as ‘insignificant’. The PC at each European and UK Designated Site is less than 1% of 
the Critical Load and can be screened out as ‘insignificant’, with the exception of acid deposition on 
bog woodland habitats at Shortheath Common.  
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The predicted acid deposition PC on bog woodland habitats at Shortheath Common SAC is 1.23% 
of the Critical Load. This is based on the maximum predicted PC from all five years of weather data 
used in the dispersion modelling. Figure 12 shows the acid deposition PC as a percentage of the 
Critical Load for all five years of weather data. This shows that the PC only exceeds the 1% screening 
criterion for two of the five years at the receptor point assessed, and there is only one year (2017) 
for which the PC exceeds 1% of the Critical Load over a substantial area of the Shortheath Common 
SAC. Figure 12 also shows that the average PC over the five years of weather data used in the 
dispersion model is less than 1% of the Critical Load.  

The significance of effect of acid deposition at Shortheath Common SAC has been assessed by Argus 
Ecology in the Ecological Interpretation of AQA. This report is provided in Appendix E. This has 
concluded that there will be no adverse effect resulting from emissions from the Facility, and 
therefore the effect is ‘not significant’. 
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9 Summary and Conclusions  
The impact of the Facility has been assessed as part of this assessment using industry standard 
approaches. The main air quality effect would be as a result of emissions from the stack of the 
Facility.  

This assessment has included a review of baseline pollution levels, dispersion modelling of 
emissions and quantification of the impact of these emissions on local air quality. 

The primary conclusions of the assessment are presented below. 

1. In relation to the impact on human health, using the Air Emissions Guidance criteria: 

a. the impact on all long-term pollutant concentrations is ‘not significant’ at all receptor 
locations considered; and 

b. The impact on all short-term pollutant concentrations is ‘not significant’ at all areas of 
relevant exposure. 

2. At all of the identified ecological designated sites, the impact of process emissions from the 
Facility can be screened out as ‘insignificant’ in the year of meteorological data resulting in the 
highest process contribution, with the exception of acid deposition on bog woodland habitats 
at the Shortheath Common SAC. The significance of effect of emissions on this designated site 
has been assessed in the Ecological Interpretation of AQA. This has concluded that there will be 
no adverse effect on the integrity of the site resulting from emissions from the Facility, and 
therefore the effect is ‘not significant’. 

Therefore, the proposed 80 m stack provides adequate dispersion of pollutants, and the overall 
effect of the Facility on local air quality will be ‘not significant’. As such, there should be no air 
quality constraint to granting an EP for the Facility to operate. 
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Figure 1: Human Sensitive Receptors 
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Figure 2: Ecological Sensitive Receptors within 10 km 
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Figure 3: Ecological Sensitive Receptors within 2 km 
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Figure 4: Dispersion Model Inputs 
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Figure 5: Wind Roses – Odiham 2014 - 2018 
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Figure 6: Modelled Buildings 
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Figure 7: Annual Mean Nitrogen Dioxide 
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Figure 8: Annual Mean Benzene 
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Figure 9: Annual Mean 1,3-Butadiene 
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Figure 10: Hourly Mean Nitrogen Dioxide 
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Figure 11: 15-Minute Mean Sulphur Dioxide 

 



Veolia ES Hampshire Limited  

 

16 December 2020 Air Quality Assessment 

S2808-0420-0007SMN Page 68 

 

Figure 12: Acid Deposition at Shortheath Common SAC 
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B APIS Critical Loads 
      Table 36: Nitrogen Deposition Critical Loads 

Site Species/Habitat Type NCL Class Lower Critical 
Load 
(kgN/ha/yr) 

Upper Critical 
Load 
(kgN/ha/yr) 

Maximum 
Background 
(kgN/ha/yr) 

European and UK Statutory Designated Sites 

East Hampshire Hangers Broad-leaved, mixed and yew woodland 
(Fraxinus excelsior - Acer campestre - 
Mercurialis perennis woodland) 

Meso- and eutrophic Quercus 
woodland 

15 20 30 

Shortheath Common  Bog woodland Raised and blanket bogs 5 10 25.2 

Transition mires and quaking bogs Valley mires, poor fens and 
transition mires 

10 15 16.2 

Woolmer Forest Transition mires and quaking bogs Permanent dystrophic lakes, 
ponds and pools 

3 10 14.8 

Wealden Heaths Phase II Lullula arborea - Wood lark Coniferous woodland 5 15 25.2 

Thursley, Ash, Pirbright and 
Chobham/ Thursley, Hankley 
and Frensham Commons 

Depressions on peat substrates of the 
Rhynchosporion 

Valley mires, poor fens and 
transition mires 

10 20 16.8 

Local nature sites 

Spollycombe Copse Broadleaved, mixed and yew woodland Broadleaved deciduous woodland 10 20 29.12 

Shrub Croft Copse  Broadleaved, mixed and yew woodland Broadleaved deciduous woodland 10 20 29.12 

Hawkins Wood & Stowell Copse Broadleaved, mixed and yew woodland Broadleaved deciduous woodland 10 20 29.12 

Forty Acres Broadleaved, mixed and yew woodland Broadleaved deciduous woodland 10 20 27.02 

Neatham Farm Manor Copse Broadleaved, mixed and yew woodland Broadleaved deciduous woodland 10 20 29.12 

Fielders & Shrub Croft 
Copses/Ham Wood  

Broadleaved, mixed and yew woodland Broadleaved deciduous woodland 10 20 29.12 

Round Wood  Broadleaved, mixed and yew woodland Broadleaved deciduous woodland 10 20 29.12 

Quarry Bottom  Broadleaved, mixed and yew woodland Broadleaved deciduous woodland 10 20 27.02 
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Site Species/Habitat Type NCL Class Lower Critical 
Load 
(kgN/ha/yr) 

Upper Critical 
Load 
(kgN/ha/yr) 

Maximum 
Background 
(kgN/ha/yr) 

Froyle Mill Meadow 7  
Neutral grassland Low and medium altitude hay 

meadows 
20 30 16.8 

Forty Acres Wood  Broadleaved, mixed and yew woodland Broadleaved deciduous woodland 10 20 27.02 

Chestnut Copse  Broadleaved, mixed and yew woodland Broadleaved deciduous woodland 10 20 27.02 

Stirvill's Copse Broadleaved, mixed and yew woodland Broadleaved deciduous woodland 10 20 29.12 

Neutral grassland Low and medium altitude hay 
meadows 

20 30 18.34 
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   Table 37: Acid Deposition Critical Loads 

Site Species/Habitat Type Acidity Class Critical Load Function (keq/ha/yr) Maximum Background 
(keq/ha/yr) 

CLminN CLmaxN CLmaxS N S 

European and UK Statutory Designated Sites 

East Hampshire Hangers Broad-leaved, mixed and yew woodland 
(Fraxinus excelsior - Acer campestre - 
Mercurialis perennis woodland) 

Broadleafed/Coniferous 
unmanaged woodland 

0.142 2.106 1.964 2.1 0.4 

Shortheath Common  Bog woodland Bogs 0.321 0.657 0.336 1.8 0.4 

Transition mires and quaking bogs Bogs 0.321 0.657 0.336 1.2 0.3 

Woolmer Forest Transition mires and quaking bogs Bogs 0.321 0.683 0.362 1.2 0.4 

Wealden Heaths Phase II Lullula arborea - Wood lark Not sensitive to effects 
of acidity 

0.714 1.222 0.31 1.2 0.4 

Thursley, Ash, Pirbright and 
Chobham/ Thursley, Hankley 
and Frensham Commons 

Depressions on peat substrates of the 
Rhynchosporion 

Bogs 0.321 0.532 0.211 1.2 0.3 

Local nature sites 

Spollycombe Copse 
Broadleaved, mixed and yew woodland Broadleafed/Coniferous 

unmanaged woodland 
0.142 11.376 11.234 2.08 0.38 

Shrub Croft Copse  
Broadleaved, mixed and yew woodland Broadleafed/Coniferous 

unmanaged woodland 
0.142 3.099 2.957 2.08 0.38 

Hawkins Wood & Stowell 
Copse 

Broadleaved, mixed and yew woodland Broadleafed/Coniferous 
unmanaged woodland 

0.142 11.362 11.22 2.08 0.38 

Forty Acres 
Broadleaved, mixed and yew woodland Broadleafed/Coniferous 

unmanaged woodland 
0.142 2.112 1.97 1.93 0.33 

Neatham Farm Manor Copse 
Broadleaved, mixed and yew woodland Broadleafed/Coniferous 

unmanaged woodland 
0.142 11.403 11.261 2.08 0.39 

Fielders & Shrub Croft 
Copses/Ham Wood  

Broadleaved, mixed and yew woodland Broadleafed/Coniferous 
unmanaged woodland 

0.142 3.099 2.957 2.08 0.38 
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Site Species/Habitat Type Acidity Class Critical Load Function (keq/ha/yr) Maximum Background 
(keq/ha/yr) 

CLminN CLmaxN CLmaxS N S 

Round Wood  
Broadleaved, mixed and yew woodland Broadleafed/Coniferous 

unmanaged woodland 
0.142 11.367 11.225 2.08 0.38 

Quarry Bottom  
Broadleaved, mixed and yew woodland Broadleafed/Coniferous 

unmanaged woodland 
0.142 11.335 11.193 1.93 0.33 

Froyle Mill Meadow 7  Neutral grassland Acid grassland 0.223 1.183 0.96 1.2 0.28 

Forty Acres Wood  Broadleaved, mixed and yew woodland Broadleafed/Coniferous 
unmanaged woodland 

0.142 2.112 1.97 1.93 0.33 

Chestnut Copse  Broadleaved, mixed and yew woodland Broadleafed/Coniferous 
unmanaged woodland 

0.142 2.108 1.966 1.93 0.33 

Stirvill's Copse Broadleaved, mixed and yew woodland Broadleafed/Coniferous 
unmanaged woodland 

0.142 11.376 11.234 2.08 0.38 

Neutral grassland Acid grassland 0.223 4.433 4.21 1.31 0.32 
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C Impact at Ecological Sites – Critical Levels 
Table 38: Process Contribution at Designated Ecological Sites – µg/m³ 

Site NOx SO2 HF NH3 

Annual 
Mean  

Daily 
Mean 

Annual 
Mean 

Weekly 
Mean 

Daily 
Mean 

Annual 
Mean  

European designated sites  

East Hampshire Hangers 0.082 1.460 0.020 0.005 0.012 0.007 

Shortheath Common 0.047 0.673 0.012 0.002 0.006 0.004 

Woolmer Forest 0.024 0.359 0.006 0.001 0.003 0.002 

Wealden Heaths Phase II 0.036 0.769 0.009 0.003 0.006 0.003 

Thursley, Ash, Pirbright and 
Chobham/Thursley, Hankley 
and Frensham Commons 

0.045 0.488 0.011 0.001 0.004 0.004 

Local nature sites  

Spollycombe Copse 0.166 3.996 0.041 0.009 0.033 0.014 

Shrub Croft Copse  0.181 2.879 0.045 0.007 0.024 0.015 

Hawkins Wood & Stowell Copse 0.209 3.074 0.052 0.007 0.026 0.017 

Forty Acres 0.121 1.881 0.030 0.005 0.016 0.010 

Neatham Farm Manor Copse 0.153 2.820 0.038 0.009 0.024 0.013 

Fielders & Shrub Croft Copses/ 
Ham Wood  

0.175 3.556 0.044 0.007 0.030 0.015 

Round Wood  0.402 10.464 0.101 0.019 0.087 0.034 

Quarry Bottom 0.628 4.889 0.157 0.020 0.041 0.052 

Froyle Mill Meadow 7 0.407 2.839 0.102 0.012 0.024 0.034 

Forty Acres Wood 0.134 1.611 0.033 0.004 0.013 0.011 

Chestnut Copse EH0398 0.364 2.656 0.091 0.010 0.022 0.030 

Stirvill's Copse EH0558 0.144 3.845 0.036 0.016 0.032 0.012 
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Table 39: Process Contribution at Designated Ecological Sites – as % of Critical Level 

 

 

Site NOx SO2 HF NH3 

Annual 
Mean  

Daily 
Mean 

Annual 
Mean 

Weekly 
Mean 

Daily 
Mean 

Annual 
Mean  

European designated sites  

East Hampshire Hangers 0.27% 1.95% 0.20% 1.06% 0.24% 0.68% 

Shortheath Common 0.16% 0.90% 0.12% 0.37% 0.11% 0.39% 

Woolmer Forest 0.08% 0.48% 0.06% 0.18% 0.06% 0.20% 

Wealden Heaths Phase II 0.12% 1.03% 0.05% 0.53% 0.13% 0.10% 

Thursley, Ash, Pirbright and 
Chobham/Thursley, Hankley 
and Frensham Commons 

0.15% 0.65% 0.11% 0.24% 0.08% 0.38% 

Local nature sites 

Spollycombe Copse 0.55% 5.33% 0.41% 1.84% 0.67% 1.38% 

Shrub Croft Copse  0.60% 3.84% 0.45% 1.42% 0.48% 1.51% 

Hawkins Wood & Stowell Copse 0.70% 4.10% 0.52% 1.41% 0.51% 1.74% 

Forty Acres 0.40% 2.51% 0.30% 1.05% 0.31% 1.01% 

Neatham Farm Manor Copse 0.51% 3.76% 0.38% 1.87% 0.47% 1.28% 

Fielders & Shrub Croft Copses/ 
Ham Wood  

0.58% 4.74% 0.44% 1.46% 0.59% 1.46% 

Round Wood  1.34% 13.95% 1.01% 3.73% 1.74% 3.35% 

Quarry Bottom 2.09% 6.52% 1.57% 4.00% 0.81% 5.23% 

Froyle Mill Meadow 7 1.36% 3.79% 0.51% 2.37% 0.47% 1.13% 

Forty Acres Wood 0.45% 2.15% 0.33% 0.89% 0.27% 1.11% 

Chestnut Copse  1.21% 3.54% 0.91% 1.94% 0.44% 3.03% 

Stirvill's Copse 0.48% 5.13% 0.36% 3.21% 0.64% 1.20% 

Notes:  

As shown in Table 14 the lower Critical Levels of 10 µg/m³ for sulphur dioxide and 1 µg/m³ for 
ammonia have been applied at all sites with the exception of Wealden Heaths Phase II SPA and 
Froyle Mill Meadow 7 SINC. 
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D Deposition Analysis at Ecological Sites  
Table 40: Annual Mean PC used for Deposition Analysis 

Site Annual Mean PC (ng/m³) 

Nitrogen Dioxide  Sulphur Dioxide Hydrogen Chloride Ammonia 

European designated sites 

East Hampshire Hangers 57.3 20.5 4.1 6.8 

Shortheath Common 32.9 11.8 2.4 3.9 

Woolmer Forest 16.7 6.0 1.2 2.0 

Wealden Heaths Phase II 25.4 9.1 1.8 3.0 

Thursley, Ash, Pirbright and Chobham 31.7 11.3 2.3 3.8 

Local nature sites 

Spollycombe Copse 115.9 41.4 8.3 13.8 

Shrub Croft Copse  126.5 45.2 9.0 15.1 

Hawkins Wood & Stowell Copse 146.2 52.2 10.4 17.4 

Forty Acres 85.0 30.3 6.1 10.1 

Neatham Farm Manor Copse 107.2 38.3 7.7 12.8 

Fielders & Shrub Croft Copses/Ham Wood  122.6 43.8 8.8 14.6 

Round Wood  281.5 100.6 20.1 33.5 

Quarry Bottom  439.7 157.0 31.4 52.3 

Froyle Mill Meadow 7  284.8 101.7 20.3 33.9 

Forty Acres Wood  93.6 33.4 6.7 11.1 

Chestnut Copse  254.8 91.0 18.2 30.3 

Stirvill's Copse 101.1 36.1 7.2 12.0 
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Table 41: Deposition Calculation 

Site Deposition 
Velocity 

Deposition (g/ha/yr) N Deposition 
(gN/ha/yr) 

Acid Deposition geq/ha/yr 

NO2 SO2 HCl NH3 N S 

European designated sites 

East Hampshire Hangers Woodland 16.52 77.52 75.37 53.18 69.70 4.98 9.09 

Shortheath Common Woodland 9.49 44.53 43.29 30.55 40.03 2.86 5.22 

Grassland 4.74 22.26 18.04 20.36 25.11 1.79 2.41 

Woolmer Forest Grassland 2.41 11.29 9.15 10.33 12.73 0.91 1.22 

Wealden Heaths Phase II Woodland 7.32 34.33 33.38 23.55 30.87 2.20 4.03 

Thursley, Ash, Pirbright and Chobham Grassland 4.57 21.44 17.37 19.61 24.17 1.73 2.32 

Local nature sites 

Spollycombe Copse Woodland 33.38 156.69 152.34 107.49 140.88 10.06 18.38 

Shrub Croft Copse  Woodland 36.42 170.94 166.19 117.27 153.69 10.98 20.05 

Hawkins Wood & Stowell Copse Woodland 42.12 197.68 192.19 135.61 177.73 12.69 23.18 

Forty Acres Woodland 24.47 114.84 111.65 78.78 103.25 7.37 13.47 

Neatham Farm Manor Copse Woodland 30.87 144.88 140.86 99.39 130.26 9.30 16.99 

Fielders & Shrub Croft Copses/Ham Wood  Woodland 35.32 165.76 161.15 113.71 149.03 10.64 19.44 

Round Wood  Woodland 81.08 380.57 369.99 261.08 342.16 24.44 44.63 

Quarry Bottom  Woodland 126.63 594.36 577.85 407.75 534.38 38.17 69.70 

Froyle Mill Meadow 7  Grassland 41.01 192.47 155.94 176.05 217.06 15.50 20.81 

Forty Acres Wood  Woodland 26.96 126.53 123.01 86.80 113.76 8.13 14.84 

Chestnut Copse  Woodland 73.37 344.38 334.80 236.25 309.62 22.12 40.39 

Stirvill's Copse Woodland 29.11 136.64 132.84 93.74 122.85 8.77 16.02 

Grassland 14.56 68.32 55.35 62.49 77.05 5.50 7.39 
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Table 42: Detailed Results – Nitrogen Deposition 

Site NCL Class Deposition 
Velocity 

PC PEC 

PC N dep 
(gN/ha/yr) 

% of 
Lower CL 

% of 
Upper CL 

PEC N dep 
(kgN/ha/yr) 

% of 
Lower CL 

% of 
Upper CL 

European designated sites 

East Hampshire Hangers Meso- and eutrophic Quercus 
woodland 

Woodland 69.70 0.46% 0.35% 30.07 200.46% 150.35% 

Shortheath Common  Raised and blanket bogs Grassland 40.03 0.80% 0.40% 25.24 504.80% 252.40% 

Valley mires, poor fens and 
transition mires 

Grassland 25.11 0.25% 0.17% 16.23 162.25% 108.17% 

Woolmer Forest Permanent dystrophic lakes, ponds 
and pools 

Grassland 12.73 0.42% 0.13% 14.81 493.76% 148.13% 

Wealden Heaths Phase II Coniferous woodland Woodland 30.87 0.41% 0.14% 25.22 504.41% 168.14% 

Thursley, Ash, Pirbright and 
Chobham/ Thursley, Hankley 
and Frensham Commons 

Valley mires, poor fens and 
transition mires 

Grassland 12.89 0.13% 0.06% 16.81 168.13% 84.06% 

Local nature sites 

Spollycombe Copse Broadleaved deciduous woodland Woodland 140.88 1.41% 0.70% 29.26 292.61% 146.30% 

Shrub Croft Copse  Broadleaved deciduous woodland Woodland 153.69 1.54% 0.77% 29.27 292.74% 146.37% 

Hawkins Wood & Stowell Copse Broadleaved deciduous woodland Woodland 177.73 1.78% 0.89% 29.30 292.98% 146.49% 

Forty Acres Broadleaved deciduous woodland Woodland 103.25 1.03% 0.52% 27.12 271.23% 135.62% 

Neatham Farm Manor Copse Broadleaved deciduous woodland Woodland 130.26 1.30% 0.65% 29.25 292.50% 146.25% 

Fielders & Shrub Croft 
Copses/Ham Wood  

Broadleaved deciduous woodland Woodland 149.03 1.49% 0.75% 29.27 292.69% 146.35% 

Round Wood  Broadleaved deciduous woodland Woodland 342.16 3.42% 1.71% 29.46 294.62% 147.31% 

Quarry Bottom  Broadleaved deciduous woodland Woodland 534.38 5.34% 2.67% 27.55 275.54% 137.77% 

Froyle Mill Meadow 7  
Low and medium altitude hay 
meadows 

Grassland 217.06 1.09% 0.72% 17.02 85.09% 56.72% 
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Site NCL Class Deposition 
Velocity 

PC PEC 

PC N dep 
(gN/ha/yr) 

% of 
Lower CL 

% of 
Upper CL 

PEC N dep 
(kgN/ha/yr) 

% of 
Lower CL 

% of 
Upper CL 

Forty Acres Wood  Broadleaved deciduous woodland Woodland 113.76 1.14% 0.57% 27.13 271.34% 135.67% 

Chestnut Copse  Broadleaved deciduous woodland Woodland 309.62 3.10% 1.55% 27.33 273.30% 136.65% 

Stirvill's Copse Broadleaved deciduous woodland Woodland 122.85 1.23% 0.61% 29.24 292.43% 146.21% 

Low and medium altitude hay 
meadows 

Grassland 77.05 0.39% 0.26% 18.42 92.09% 61.39% 
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Table 43: Detailed Results – Acid Deposition 

Site Acidity Class Deposition 
Velocity 

PC PEC 

N 

(geq/ 
ha/yr) 

S 

(geq/ 
ha/yr) 

% of CL 
Function 

N 

(keq/ 
ha/yr) 

S 

(keq/ 
ha/yr) 

% of CL 
Function 

European designated sites 

East Hampshire Hangers Broadleafed/Coniferous unmanaged woodland Woodland 4.98 9.09 0.67% 2.105 0.409 119.38% 

Shortheath Common  Bogs Woodland 2.86 5.22 1.23% 1.803 0.405 336.09% 

Bogs Grassland 1.79 2.41 0.64% 1.202 0.302 228.95% 

Woolmer Forest Bogs Grassland 0.91 1.22 0.31% 1.201 0.401 234.57% 

Wealden Heaths Phase II Not sensitive to effects of acidity Grassland 2.20 4.03 - 1.201 0.401 - 

Thursley, Ash, Pirbright and 
Chobham/ Thursley, Hankley and 
Frensham Commons 

Bogs Grassland 0.92 1.24 0.76% 1.202 0.302 282.72% 

Local nature sites 

Spollycombe Copse Broadleafed/Coniferous unmanaged woodland Woodland 10.06 18.38 0.25% 2.090 0.398 21.87% 

Shrub Croft Copse  Broadleafed/Coniferous unmanaged woodland Woodland 10.98 20.05 1.00% 2.091 0.400 80.38% 

Hawkins Wood & Stowell Copse Broadleafed/Coniferous unmanaged woodland Woodland 12.69 23.18 0.32% 2.093 0.403 21.97% 

Forty Acres Broadleafed/Coniferous unmanaged woodland Woodland 7.37 13.47 0.99% 1.937 0.343 107.99% 

Neatham Farm Manor Copse Broadleafed/Coniferous unmanaged woodland Woodland 9.30 16.99 0.23% 2.089 0.407 21.89% 

Fielders & Shrub Croft Copses/Ham 
Wood  

Broadleafed/Coniferous unmanaged woodland Woodland 10.64 19.44 0.97% 2.091 0.399 80.35% 

Round Wood  Broadleafed/Coniferous unmanaged woodland Woodland 24.44 44.63 0.61% 2.104 0.425 22.25% 

Quarry Bottom  Broadleafed/Coniferous unmanaged woodland Woodland 38.17 69.70 0.95% 1.968 0.400 20.89% 

Froyle Mill Meadow 7  Acid grassland Grassland 15.50 20.81 3.07% 1.216 0.301 128.18% 

Forty Acres Wood  Broadleafed/Coniferous unmanaged woodland Woodland 8.13 14.84 1.09% 1.938 0.345 108.09% 

Chestnut Copse  Broadleafed/Coniferous unmanaged woodland Woodland 22.12 40.39 2.96% 1.952 0.370 110.18% 
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Site Acidity Class Deposition 
Velocity 

PC PEC 

N 

(geq/ 
ha/yr) 

S 

(geq/ 
ha/yr) 

% of CL 
Function 

N 

(keq/ 
ha/yr) 

S 

(keq/ 
ha/yr) 

% of CL 
Function 

Stirvill's Copse Broadleafed/Coniferous unmanaged woodland Woodland 8.77 16.02 0.22% 2.089 0.396 21.84% 

Acid grassland Grassland 5.50 7.39 0.29% 1.316 0.327 37.06% 
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E Ecological Interpretation of AQA 
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1 Introduction 
Fichtner Consulting Engineers Ltd (Fichtner) has been engaged to undertake an Abnormal Emissions 
Assessment to support the Environmental Permit (EP) application for the proposed Alton Advanced 
Energy Recovery Facility (the Facility). The Environmental Permitting Regulations require that 
abnormal event scenarios are considered.  

Article 46(6) of the Industrial Emissions Directive (IED) states that: 

“… the waste incineration plant … shall under no circumstances continue to incinerate waste for a 
period of more than 4 hours uninterrupted where emission limit values are exceeded. 

The cumulative duration or operation in such conditions over 1 year shall not exceed 60 hours.” 

Article 47 continues with: 

“In the case of a breakdown, the operator shall reduce or close down operations as soon as 
practicable until normal operations can be restored.”  

In accordance with Article 50(4)(c), for the purposes of this assessment, “abnormal operating 
conditions” include the following: 

“whenever the continuous measurements show that any emission limit value is exceeded due to 
disturbances or failures of the waste gas cleaning devices.” 

To ensure a robust assessment, it has been assumed that abnormal operations occur for the 
maximum of 60 permitted hours per year with a complete failure of the emissions abatement 
systems for the Facility, i.e. that the Facility operates at the maximum plausible emission levels for 
the maximum permitted time. This is an extremely conservative approach. In reality, as a modern 
and well-designed facility, if failure of any abatement system occurred, the Facility would enter 
shutdown in accordance with Article 47. Therefore, abnormal operation would typically only occur 
if there is a minor exceedance of an emission limit that could be rectified while the Facility remained 
operational. Furthermore, the management systems which will be implemented at the Facility will 
minimise the likelihood of abnormal operation occurring. In the event of a potential abnormal 
operation event, such as a mechanical failure, the operational staff will rapidly assess the situation 
and implement suitable actions, to switch-on the standby equipment.  

The Facility is designed with additional equipment and abatement systems which are design to be 
operated in the event of failure of the duty equipment. An example of this is that, in addition to the 
duty CEMS system for each line, a back-up CEMS system for each line will also be installed. In the 
event of a failure in the duty CEMS system, the back-up CEMS system will be activated to ensure 
continuous monitoring of emissions is maintained.  

In addition, various actions and monitoring procedures will be initiated by the Operator to ensure 
that the Facility combustion parameters and emissions remain within those prescribed in the 
Environmental Permit, thereby minimising periods of the abnormal operation where possible. 

If any process upset or mechanical failure results in a significant change to the emission conditions 
or process that cannot be easily and quickly resolved, the primary response from the Facility 
Operator will be to reduce load or initiate a controlled shutdown. This is a responsible and 
precautionary measure to ensure that any environmental impacts are minimised through proactive 
action. In the event that the issue cannot be quickly resolved, the Facility will be fully shutdown.   

Taking the above into consideration, this abnormal emission assessment considers a ‘worst-case’ 
scenario in accordance with the requirements of the IED, and does not reflect Veolia’s actual 
experience of operating ERFs in the UK. 
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2 Identification of Abnormal Operating 
Conditions 
The following are examples of abnormal operating conditions which may lead to ‘abnormal 
emission levels’ of pollutants:  

1. Reduced efficiency of the lime injection system such as through blockages or failure of fans 
leading to elevated acid gas emissions;  

2. Complete failure of the lime injection system leading to unabated emissions of acid gases, 
including sulphur dioxide and hydrogen chloride. (Note: this would also require the plant to 
have complete failure of the bag filter system, so that unspent lime remaining on the bag filter 
does not continue to abate emissions, thereby resulting in no abatement of acid gases); 

3. Reduced efficiency of particulate filtration system due to bag failure and inadequate isolation, 
leading to elevated particulate emissions and metals in the particulate phase;  

4. Reduced efficiency of the Selective Non-Catalytic Reduction (SNCR) system as a result of 
blockages or failure of ammonia injection system, leading to elevated oxides of nitrogen 
emissions; and  

5. Complete failure of the activated carbon injection system and loss of temperature control 
leading to high levels of dioxin reformation and their unabated release. (Note: This would 
require the plant to have a complete failure of the combustion control and boiler cleaning 
systems. In addition to this, as stated in item 2, it would also require the plant to simultaneously 
have a complete failure of the bag filter system).  

2.1 Facility design measures 

As a modern design, it is anticipated that the Facility will be operated to a high degree of 
compliance, and the scenarios presented above are highly unlikely to occur and considered to be 
extreme events. The following paragraphs provide an explanation of the design and contingency 
measures in place at the Facility to reduce the likelihood of abnormal operations occurring. 

The bag filter system is designed with individual filter compartments. The bag filters are typically 
replaced under a programmed maintenance schedule. The bag filters are monitored, and a pressure 
drop would indicate a partial failure of a bag filter. In this scenario, the individual compartment can 
be isolated, to enable the bag filter to be repaired/replaced, before being brought back into 
operation. This maintenance activity can be undertaken whilst the Facility is operational. In the 
highly unlikely event of complete failure of multiple bag filters, the Facility would be shutdown. 
Therefore, the assumption made within this assessment of complete failure of the bag filter system 
is considered to be highly conservative.  

The flue gas treatment system has been designed with standby and back-up systems, including; 
standby SNCR injection nozzles; duty and standby lime injection systems; as well as alternative 
systems for the removal of APCr. These systems can be brought into immediate operation in the 
event of failure of the flue gas treatment systems. In the event that the abnormal operation cannot 
be immediately rectified, the Facility would be put into ‘low load’ operation, and subsequently 
shutdown if the cause of the abnormal operation cannot be rectified. As the bag filters will be 
coated with unspent lime and activated carbon, these would provide abatement of acid gases and 
volatiles ensuring compliance with the emission limits within the EP prior to the shutdown being 
instigated. Therefore, the assumption made within this assessment of complete failure of the flue 
gas abatement systems is considered to be highly conservative.  
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The Client has an excellent track record of operating similar Facilities without frequent occurrences 
of abnormal operation. Whilst this assessment considers an absolute worst-case scenario, this is 
not representative of the Client’s experience of operating its existing waste incineration facilities.  
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3 Plant start-up and shutdown  
Start-up of the Facility from cold will be conducted with clean support fuel (low sulphur light fuel 
oil). Waste is not introduced onto the grate unless the temperature is above the minimum 
requirement (850⁰C) and other operating parameters (for example, air flow and oxygen levels) are 
within the range stipulated in the permit. During the warming up period the gas cleaning plant will 
be operational as will be the control systems and monitoring equipment.  

The same is true during plant shutdown. The waste remaining on the grate is allowed to burn out, 
the temperature not being permitted to drop below 850⁰C by the simultaneous introduction of 
clean support auxiliary fuel. After complete burnout of the waste, the burners are turned off and 
the plant is allowed to cool. During this period, the gas cleaning equipment, control systems and 
monitoring equipment will be fully operational.  

It should also be noted that start-up and shutdown are infrequent events; the Facility is designed 
to operate continuously, and ideally only close down for its annual maintenance programme.  

In relation to the magnitude of dioxin emissions during plant start-up and shutdown, research has 
been undertaken by AEA Technology on behalf of the Environment Agency (EA). Whilst elevated 
emissions of dioxins (within one order of magnitude) were found during shutdown and start-up 
phases where the waste was not fully established on the grate, the report concluded that:  

“The mass of dioxin emitted during start-up and shutdown for a 4-5 day planned outage was similar 
to the emission which would have occurred during normal operation in the same period. The 
emission during the shutdown and restart is equivalent to less than 1 % of the estimated annual 
emission (if operating normally all year).” 
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4 Plausible Abnormal Emission Levels 
The plausible abnormal emissions concentrations assumed within this assessment are presented in 
Table 1. The source of each value is noted below the table. The plausible abnormal emissions 
concentrations are considered to be at the extreme upper end of the range of plausible abnormal 
emissions. The plausible abnormal emission limits for particulates is in accordance with the ELVs 
for abnormal operation as stated in Annex IV, Part 3, para 2 of the IED; however, for all other 
pollutants it has been conservatively assumed that these emissions are unabated. 

Table 1: Plausible Abnormal Emissions from an EfW 

Pollutant Permitted Emission Limit, 
(mg/Nm³)(1) 

Plausible 
Abnormal 
Emission, 
(mg/Nm³) 

% Above 
Max 

Permitted 
Emission 

Daily 
Average 

½ hourly 
max 

Oxides of nitrogen 120 400 500(2) 25 

Particulate matter (PM10) 5 30 150(3) 400 

Sulphur dioxide 30 200 572(4) 186 

Hydrogen chloride 6 60 1,671(4) 2,685 

Hydrogen fluoride 1 4 20(2) 400 

Dioxins and dioxin-like PCBs 0.06 ng/Nm³  6 ng/Nm³(5) 9900 

PCBs 0.005 mg/Nm³(6) 0.5 mg/Nm³ 9900(7) 

NOTES: 

(1) All emissions expressed as Nm³ based (dry, 0°C, 11% reference oxygen content). 

(2) Taken as the upper end of the range of monitored raw flue gas after the boiler from the 
Waste Incineration BREF (Table 3.6) 

(3) Taken from the IED maximum permitted level. 

(4) Calculated from composition of fuel specification for the project which assumes a sulphur 
content of 0.16% and a chloride content of 0.91% of the waste by mass.  

(5) Assumes a 99% removal efficiency is achieved during normal operation in lieu of any other 
information. This approach was accepted by the EA in the Devonport Decision Document 
(Reference: EPR/WP3833FT). 

(6) The Waste Incineration BREF provides a range of values for PCB emissions to air from 
European municipal waste incineration plants. This states that the annual average total PCBs is 
less than 0.005 mg/Nm³ (dry, 11% oxygen, 273K). In lieu of other available data, this has been 
assumed to be the emission concentration for the Facility. 

(7) In lieu of any publicly available information, the plausible emissions multiplier for PCBs is 
assumed to be the same as for dioxins. 

A number of assumptions have been made with regard to the emissions of individual metals. 

• Emission concentration of mercury has been assumed to be 100% of the Best Available 
Techniques Associated Emission Level (BAT-AEL) concentration of 0.02mg/m³. 

• Emission concentration of cadmium has been taken as half the BAT-AEL concentration for 
cadmium and thallium and compounds of 0.02mg/m³. 

• Emission concentration of heavy metals that have a short or long term EAL have been 
considered (antimony, arsenic, chromium, copper, lead, manganese, nickel, vanadium) and 
have been taken from the EA guidance document “Guidance on assessing group 3 metal stack 
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emissions from incinerators” (version 4). This guidance summarises the existing emissions from 
18 Municipal Waste Incinerators (MWIs) and Waste Wood Co-incinerators in the UK over a 
period between 2007 and 2015.  

• The Predicted Abnormal Emission are calculated based on 30 times the emission concentration, 
as it is assumed that metals are in the particulate phase so the same ratio as for particulate 
emissions is applied, with the exception of mercury which will be in the vapour phase. It has 
been  assumed that there is a 99% removal efficiency of mercury during normal operation..   

The plausible abnormal emissions concentrations for metals are presented in Table 2. 

Table 2: Predicted Abnormal Metal Emissions from an EfW 

Pollutant Emission 
Concentrations 

(μg/Nm³) 

Predicted Abnormal 
Emission (μg/Nm³) 

% Above Max 
Permitted 

Emission 

Antimony  11.5 345 2,900 

Arsenic 10 750 2,900 

Cadmium   25 300 2,900 

Chromium 92 2,760 2,900 

Chromium (VI)  0.130 3.9 2,900 

Copper 29 870 2,900 

Lead  50.3 1,509 2,900 

Manganese  60 1,800 2,900 

Mercury  20 2,000 9,900 

Nickel  220 6,600 2,900 

Vanadium  6 180 2,900 

 

In defining abnormal operating conditions, Annex VI, Part 3 (2) of the IED notes that under no 
circumstances shall the total dust concentration exceed 150 mg/Nm³ expressed as a half hourly 
average. As such, total dust has been included in this analysis. However, this section continues to 
state that the limits prescribed for TOC must not be exceeded. As such, there is no potential for the 
impact of emissions of TOC to be greater than that outlined in the Air Quality Assessment, and TOC 
has not been considered further in this assessment.  
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5 Impact Resulting from Plausible Abnormal 
Emissions 
The Facility consists of two lines which operate individually. For the assessment of short-term 
impacts, it has been assumed that both lines operate under abnormal operating conditions 
concurrently during the worst-case weather conditions for dispersion. For the assessment of annual 
mean impacts, it has been assumed that both lines operate under abnormal operations at the 
maximum plausible abnormal emissions concentrations for the maximum allowable 60 hours per 
year. These are considered to be extreme worst-case assumptions. 

5.1 Predicted short term impacts  

In order to assess the effect on short term ground level concentrations associated with the Facility 
operating at the identified abnormal emission concentration, the calculated ground level 
concentration has been increased pro-rata as presented in Table 3. 

Table 3: Short-term Impacts Resulting from Plausible Abnormal Emissions 

Pollutant AQAL (μg/m³) Predicted Impact – 
Normal Operation 

Predicted Impact –
Abnormal Emissions 

Conc. 
μg/m³ 

% of 
AQAL 

Conc. 
μg/m³ 

% of 
AQAL 

Nitrogen dioxide 200 21.45 10.73% 26.81 13.41% 

Particulate matter (PM10) 50 0.23 0.46% 6.93 13.87% 

Sulphur dioxide (24-hour) 125 3.30 2.64% 62.90 50.32% 

Sulphur dioxide (1-hour) 350 30.55 8.73% 87.38 24.97% 

Sulphur dioxide (15-min) 266 32.86 12.35% 93.98 35.33% 

Hydrogen chloride 750 9.72 1.30% 270.78 36.10% 

Hydrogen fluoride 160 0.65 0.41% 3.24 2.03% 

Pollutant AQAL (ng/m³) Predicted Impact – 
Normal Operation 

Predicted Impact –
Abnormal Emissions 

Conc. 
ng/m³ 

% of 
AQAL 

Conc. 
ng/m³ 

% of 
AQAL 

Antimony 150,000 1.86 0.001% 55.91 0.04% 

Chromium 150,000 14.91 0.010% 447.26 0.30% 

Copper 200,000 4.70 0.002% 140.98 0.07% 

Manganese 1,500,000 9.72 0.001% 291.69 0.02% 

Mercury 7,500 3.24 0.043% 324.10 4.32% 

Vanadium 1,000 0.97 0.097% 29.17 2.92% 

PCBs 6,000 0.81 0.014% 81.02 1.35% 

This is considered to be a highly conservative assessment, as it assumes that the plausible abnormal 
emissions occur on both lines and coincide with worst case meteorological conditions. Even with 
these highly conservative factors, the process contribution is not predicted to exceed any of the 
short term AQALs. The maximum predicted process contribution (as a % of the applied AQAL) is less 



Veolia ES Hampshire Ltd  

 

16 December 2020 Abnormal Emissions Assessment 

S2808-0420-0010SMN Page 11 

 

than 51% for sulphur dioxide, with all other pollutants lower. This is highly conservative, as it 
assumes that sulphur dioxide emissions are unabated for a full 24-hour period, whereas the Facility 
would only be permitted to operate for a maximum of four continuous hours under abnormal 
operation. As explained previously, in reality, the Facility would immediately initiate measures to 
resolve the abnormal operation or shut down well before four continuous hours of abnormal 
operations have occurred. 

5.2 Predicted long term impacts 

In order to assess the effect on long term ground level concentrations associated with the Facility 
operating at the identified abnormal emission levels, the calculated long term ground level 
concentrations have been increased pro-rata as presented in Table 4 and Table 5. 

This assessment assumes that the Facility operates at the daily average BAT-AELs for 8,700 hours 
per year under normal operation and at the plausible abnormal emission levels for 60 hours per 
year under abnormal operation, as allowed by the IED. 

Table 4: Long-term Impacts Resulting from Plausible Abnormal Emissions 

Pollutant AQAL 
(μg/m³) 

Predicted Impact –  

Normal Operation 

Predicted Impact –
Abnormal Emissions 

Conc. 
(μg/m³) 

% of 
AQAL 

Conc. 
(μg/m³) 

% of 
AQAL 

Nitrogen dioxide 40 1.22 3.06% 1.25 3.13% 

Particulate matter (PM10) 40 0.07 0.18% 0.09 0.22% 

Hydrogen fluoride 16 0.01 0.09% 0.02 0.10% 

Pollutant AQAL 
(ng/m³) 

Predicted Impact –  

Normal Operation 

Predicted Impact –
Abnormal Emissions 

Conc. 
(ng/m³) 

% of 
AQAL 

Conc. 
(ng/m³) 

% of 
AQAL 

Antimony 5,000 0.17 0.003% 0.20 0.004% 

Arsenic 3 0.36 12.15% 0.44 14.56% 

Cadmium 5 0.15 2.92% 0.17 3.49% 

Chromium 5,000 1.34 0.03% 1.61 0.03% 

Chromium (VI) 0.2 0.0019 0.95% 0.0023 1.14% 

Copper 10,000 0.42 0.004% 0.51 0.005% 

Lead 250 0.73 0.29% 0.88 0.35% 

Manganese 150 0.87 0.58% 1.05 0.70% 

Mercury 250 0.29 0.12% 0.49 0.20% 

Nickel 20 3.21 16.04% 3.84 19.22% 

Vanadium 5,000 0.09 0.0017% 0.10 0.0021% 

PCBs 200 0.07 0.04% 0.12 0.06% 

 



Veolia ES Hampshire Ltd  

 

16 December 2020 Abnormal Emissions Assessment 

S2808-0420-0010SMN Page 12 

 

The process contribution is not predicted to exceed any of the long term AQALs. The maximum 
predicted process contribution (as a % of the applied AQAL) is less than 20% for nickel, with all other 
pollutants lower.  

There is no AQAL for dioxins and dioxin-like PCBs against which the impact can be assessed.  
Therefore, to assess the impact of dioxins and dioxin-like PCBs, the increase in concentration at the 
point of maximum impact has been assessed. As can be seen from the results presented in Table 5, 
the impact of abnormal emissions is to increase in the maximum ground level concentration by 
67.81%.  

Table 5: Long Term Impacts from Predicted Dioxin Emissions 

Pollutant Predicted 
Impact – Normal 

Operation 

Predicted Impact –Abnormal Emissions 

fg/m³ fg/m³ % increase 

Dioxins and dioxin-like PCBs 0.87 1.47 67.81% 

Based on the results of the Dioxin Pathway Intake Assessment (DPIA), the highest dose of dioxins 
and dioxin-like PCBs as a result of emissions from the Facility is predicted to be 5.19% of the TDI. 
This is based on the ingestion and inhalation of dioxins and dioxin-like PCBs by a child agricultural 
receptor at the point of maximum impact. Assuming the impact of abnormal operations, it is 
calculated that the process contribution at this receptor will be (5.19% x 1.6781) = 8.71% of the UK 
TDI for dioxins and dioxin-like PCBs. Existing sources contribute 90.65% of the TDI, and therefore 
the total exposure will be 99.36% of the TDI. 

In addition, the DPIA considers the impact of the ingestion of dioxins and dioxin-like PCBs by an 
infant being breast fed by an adult agricultural receptor at the point of maximum impact. The 
impact is predicted to be 31.16% of the UK TDI for dioxins and dioxin-like PCBs. There are no other 
significant pathways for infant receptors besides breast milk ingestion. Assuming the impact of 
abnormal operations, the impact at this receptor will be (31.16% x 1.6781) = 52.29% of the UK TDI 
for dioxins and dioxin-like PCBs. 

Based on the conservative assumptions used within the modelling, there will be no exceedances of 
the TDI for dioxins and dioxin-like PCBs. 
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6 Predicted Environmental Concentration – 
Abnormal Operations 
The EA’s Air Emissions Guidance includes the following method for identifying which emissions 
require further assessment by applying the following criteria: 

• the long term process contribution is <1% of the long term environmental standard; and 

• the short term process contribution is <10% of the short term environmental standard. 

Where the impact of abnormal emissions is greater than the above criteria, consideration of the 
background concentration has been made to ensure that the AQAL is not exceeded as a result of 
abnormal operations.  

6.1 Background concentrations 

Appendix A outlines the values for the annual average background concentrations that have been 
used to evaluate the impact of the Facility. These are as presented in the Air Quality Assessment 
submitted with the EP application.  

6.2 Predicted short term impacts  

Table 6 below presents the predicted impacts of plausible abnormal operations in the short term 
at the point of maximum impact and the Predicted Environmental Concentration (PEC) (process 
contribution plus background) for those pollutants for which the impact presented in Table 3 is 
greater than 10%. 

Table 6: Short Term PEC Resulting from Plausible Abnormal Emissions  

Pollutant AQAL 
(μg/m³) 

Background 
Conc. 

PC –
Abnormal 
Emissions 

PEC – Abnormal 
Emissions 

μg/m³ μg/m³ μg/m³ % of AQAL 

Nitrogen dioxide 200 26.98 26.81 53.79 26.90% 

Particulate matter (PM10) 50 30.12 6.93 37.05 74.11% 

Sulphur dioxide (24-hour) 125 9.86 62.90 72.76 58.21% 

Sulphur dioxide (1-hour) 350 9.86 87.38 97.24 27.78% 

Sulphur dioxide (15-min) 266 9.86 93.98 103.84 39.04% 

Hydrogen chloride 750 1.42 270.78 272.20 36.29% 

As shown, the PEC is not predicted to exceed the AQAL at the point of maximum impact for any 
pollutant during abnormal operations. 

6.3 Predicted long term impacts 

Table 7 below presents the predicted impacts of plausible abnormal operations in the long term at 
the point of maximum impact, and the PEC. This assessment assumes that the Facility operates at 
the BAT-AELs for 8,700 hours per year and at the plausible abnormal emission levels for 60 hours 
per year. 
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Table 7: Long Term PEC Resulting from Plausible Abnormal Emissions  

Pollutant AQAL 
(μg/m³) 

Background 
Conc. 

PC –
Abnormal 
Emissions 

PEC – Abnormal 
Emission 

μg/m³ μg/m³ μg/m³ % of AQAL 

Nitrogen dioxide 40 13.49 1.25 14.74 36.85% 

Pollutant AQAL 
(ng/m³) 

Background 
Conc. 

PC –
Abnormal 
Emissions 

(1) 

PEC – Abnormal 
Emission 

ng/m³ ng/m³ ng/m³ % of AQAL 

Arsenic 3 0.93 0.44 1.37 45.56% 

Cadmium 5 0.19 0.17 0.36 7.29% 

Chromium (VI) 0.2 0.30 0.002 0.30 151.14% 

Nickel 20 1.30 3.84 5.14 25.72% 

NOTE: 

(1) The ground level impact has been calculated by apportioning the maximum monitored 
emission concentration for each metal to the total group 3 metal Process Contribution. 

As shown, the PEC is not predicted to exceed the long term AQAL at the point of maximum impact 
for any pollutant due to abnormal operations, except for Chromium (VI). However, as shown in 
Table 4, the process contribution of Chromium (VI) is predicted to be only 1.14% of the AQAL at the 
point of maximum impact, and the exceedance of the AQAL is due to the high background 
concentration assumed in this assessment. Furthermore, the process contribution during abnormal 
operations is based on the extremely conservative emissions concentrations and assumptions 
detailed in section 4. In reality, whilst the IED allows waste incineration facilities to operate in this 
scenario, as a responsible Operator, it is highly unlikely that Veolia would operate the Facility under 
abnormal operation for 60 hours per annum. Therefore, the Facility will not make a significant 
contribution to concentrations of Chromium (VI), even when the contribution from abnormal 
operations is included. 
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7 Summary 
An assessment of the impact on air quality associated with abnormal operating conditions has 
identified the maximum plausible emissions that may occur during abnormal operation. 
Notwithstanding the low frequency of occurrence of such abnormal operating conditions identified 
by the review, and the fact that if the very high emission concentrations assumed in this assessment 
occurred the plant would be shut down rather than continue to operate, the potential impact on 
air quality has been assessed.  

The predicted impact on air quality associated with the identified plausible maximum abnormal 
emissions has been calculated by pro-rating the impact associated with normal operations by the 
ratio between the normal and plausible abnormal emission values. With regard to short-term 
impacts this is considered to be a highly conservative assessment as it assumes that the plausible 
abnormal emissions occur on both lines concurrently and they coincide with the worst case 
meteorological conditions. For the assessment of annual mean impacts it has been assumed that 
both lines operate under abnormal operations at the maximum plausible abnormal emissions 
concentrations for the maximum allowable 60 hours per year. 

Even with these highly conservative factors, there are no predicted exceedences of any of the short 
term or long term air quality limits associated with abnormal operations. The maximum predicted 
short term process contribution (as % of the applied AQAL) is less than 51%; and the maximum 
predicted long term process contribution (as % of the applied AQAL) is less than 20%. Abnormal 
emissions from the Facility will not cause any exceedences of any AQAL. In addition, there will not 
be any exceedences of the TDI for dioxins.  

This highly conservative assessment has concluded that emissions during periods of abnormal 
operation are not predicted to give rise to an unacceptable impact on air quality or the 
environment. 
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A Background Concentrations 
 

Summary of Background Concentrations 

Pollutant Annual 
Mean Conc.  

Units Justification 

Nitrogen dioxide 13.49 µg/m³ Maximum mapped background 
concentration from across the 
modelling grid – DEFRA 2018 dataset. 

Particulate matter (PM10) 15.06 µg/m³ 

Sulphur dioxide 4.93 µg/m³ Maximum mapped background 
concentration from across the 
modelling grid – DEFRA 2001 dataset. 

Hydrogen chloride 0.71 µg/m³ Maximum monitored concentration 
across the UK 2011 to 2015 

Cadmium 0.19 ng/m³ Maximum annual average of all UK 
rural background monitoring sites 
2015 - 2019.  

Chromium (VI) taken as 20% of 
monitored total chromium. 

Arsenic 0.93 ng/m³ 

Chromium (VI) 0.30 ng/m³ 

Nickel 1.30 ng/m³ 
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1 Introduction 
Fichtner Consulting Engineers Ltd (Fichtner) has been engaged to undertake a dioxin pathway 
intake assessment to support the Environmental Permit (EP) application for the Alton Advanced 
Energy Recovery Facility (the Facility). 

As the fuel combusted at the Facility will be sourced from residual waste, the limits on emissions to 
air will be based on those outlined in Chapter IV and Annex VI of the Industrial Emissions Directive 
(IED) (2010/75/EU) for waste incineration and co-incineration plants. This will include limits on 
emissions of dioxins and furans (collectively referred to as “dioxins” for the purpose of this 
assessment).  

The Waste Incineration BAT Conclusions were published in the European Union Official Journal in 
December 2019. The Environment Agency (EA) will be required to implement conditions within all 
permits requiring operators to comply with the requirements set out in the BAT Conclusions and 
the BREF within four years of the publication date. This will include the Facility. The Waste 
Incineration BREF has introduced BAT-AELs (BAT Associated Emission Levels) which are more 
stringent than those currently set out in the IED for some pollutants. The Facility will be designed 
to meet the requirements of the BREF for a new plant. Therefore, it has been assumed that the 
emissions from the Facility will comply with the BAT-AELs set out in the Waste Incineration BREF 
for new plants. 

For most substances released from the Facility, the most significant effects on human health will 
arise by inhalation. However, for dioxins and dioxin-like polychlorinated biphenyls (PCBs) which 
accumulate in the environment, inhalation is only one of the potential exposure routes. The Air 
Quality Assessment Levels (AQALs) have been set by the various authorities at a level which is 
considered to present minimum or zero risk to human health. It is widely accepted that, if the 
concentrations in the atmosphere are less than the AQALs, then the pollutant is unlikely to have an 
adverse effect on human health. For dioxins and dioxin-like PCBs the health assessment criteria are 
expressed as the total intake from ingestion and inhalation. Therefore, this assessment considers 
exposure routes other than just inhalation.  



Veolia ES Hampshire Ltd  

 

16 December 2020 Dioxin Pathway Intake Assessment 

S2808-0420-0011SMN Page 5 

 

2 Issue Identification 

2.1 Issue 

The key issue for consideration is the release of substances to atmosphere from the Facility which 
have the potential to harm human health. Details of the dispersion modelling can be found in the 
Air Quality Assessment submitted with the EP application. There are no other existing local sources 
which include emissions of dioxins or dioxin-like PCBs.  

The Facility will be designed to meet the BAT-AELs outlined in the Waste Incineration BREF. Limits 
have been set for pollutants known to be produced during the combustion of municipal waste 
which have the potential to impact upon the local environment either on human health or 
ecological receptors. An assessment of the impact of inhalation of these pollutants on human health 
is presented in the Air Quality Assessment. However, dioxins and dioxin-like PCBs can accumulate 
in the environment, which means that inhalation is only one of the potential exposure routes. The 
health assessment criteria are expressed as the total intake from ingestion and inhalation. Pathway 
modelling considering the intake from inhalation and ingestion has been carried out using the 
software “Industrial Risk Assessment Program-Human Health” (IRAP-h View – Version 5.0, “IRAP”). 
In addition, a review of published literature on the health effects of energy recovery facilities has 
been undertaken. 

2.2 Chemicals of Potential Concern (COPC) 

The following substances have been considered COPCs for the purpose of this assessment: 

• PCDD/Fs (individual congeners), i.e., dioxins; and  

• Dioxin-like PCBs; 

This risk assessment investigates the potential for long term health effect of these COPCs through 
other routes than just inhalation. 
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3 Assessment Criteria 
IRAP calculates the total exposure through each of the different pathways so that a dose from 
inhalation and ingestion can be calculated for each receptor. By default, these doses are then used 
to calculate a cancer risk, using the United States Environment Protection Agency’s (USEPA)’s 
approach. However, this assessment applies the approach set out in the EA’s document “Human 
Health Toxicological Assessment of Contaminants in Soil”, ref SC050021 (2009).  

For the COPCs considered, which have a threshold level for toxicity, a Tolerable Daily Intake (TDI) is 
defined. This is “an estimate of the amount of a contaminant, expressed on a bodyweight basis, 
which can be ingested daily over a lifetime without appreciable health risk.” A Mean Daily Intake 
(MDI) is also defined, which is the typical intake from background sources (including dietary intake) 
across the UK. In order to assess the impact of the Facility, the predicted intake of a substance due 
to emissions from the Facility is added to the MDI and compared with the TDI. 

The following table outlines the MDIs (the typical intake from existing background sources) and 
TDIs for dioxins and dioxin-like PCBs. These figures are defined in the “Contaminants in soil: updated 
collation of toxicology data and intake values for humans: dioxins, furans and dioxin-like PCBs” (EA 
2009).  

Table 1: Intake of Dioxins and Dioxin-Like PCBs 

Item Units Intake 

70 kg adult 20 kg child 

Tolerable Daily Intake (TDI) pg WHO-TEQ/kg bw/day 2.0 

Mean Daily Intake (MDI) pg WHO-TEQ/kg bw/day 0.7 1.8 

% of TDI 35.00% 90.65% 

 

To allow comparison with the TDI for dioxins, intake values for each dioxin are multiplied by a factor 
known as the WHO-TEF. A full list of the WHO-TEF values for each dioxin is provided in Table 7. 

The TDI has been set at a level which can be ingested daily over a lifetime without appreciable 
health risk. Therefore, if the total exposure is less than the TDI, it can be concluded that the impact 
of the Facility is not significant. 
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4 Conceptual Site Model  

4.1 Conceptual site model 

IRAP, created by Lakes Environmental, is based on the USEPA Human Health Risk Assessment 
Protocol for Hazardous Waste Combustion Facilities1. This Protocol is a development of the 
approach defined by Her Majesties Inspectorate on Pollution (HMIP) in the UK in 19962, taking 
account of further research since that date. The exposure pathways included in the IRAP model are 
shown in Table 2. 

Exposure to gaseous contaminants has the potential to occur by direct inhalation or vapour phase 
transfer to plants. In addition, exposure to particulate phase contaminants may occur via indirect 
pathways following the deposition of particles to soil. These pathways include: 

• ingestion of soil and dust;  

• uptake of contaminants from soil into the food-chain (through home-grown produce and 
crops); and 

• direct deposition of particles onto above ground crops. 

The pathways through which inhalation and ingestion occur and the receptors that have been 
considered to be impacted via each pathway are shown in the table below. 

Table 2: Pathways Considered 

Pathway Residential Agricultural 

Direct inhalation Yes Yes 

Ingestion of soil Yes Yes 

Ingestion of home-grown produce Yes Yes 

Ingestion of drinking water Yes Yes 

Ingestion of eggs from home-grown chickens - Yes 

Ingestion of home-grown poultry - Yes 

Ingestion of home-grown beef - Yes 

Ingestion of home-grown pork - Yes 

Ingestion of home-grown milk - Yes 

Ingestion of breast milk (infants only) Infants only 

 

Some households may keep chickens and consume eggs and potentially the birds. The impact on 
these households is considered to be between the impact at an agricultural receptor and a standard 
resident receptor. The approach used considers an agricultural receptor at the point of maximum 
impact as a complete worst case.  

As shown in Figure 1, the pathway from the ingestion of mother’s milk in infants is considered 
within this assessment. The IRAP model calculates the quantity of dioxins entering the mother’s 
milk and being passed on to the infants. IRAP does not include data on individual PCBs, but it does 
include data for take-up and accumulation rates within the food chain for two groups of PCBs, 

 
1 USEPA (2005) Human Health Risk Assessment Protocol for Hazardous Waste Combustion Facilities. 

2 HMIP (1996) Risk Assessment of Dioxin Releases from Municipal Waste Incineration Processes. 
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known as Aroclor 1254 and Aroclor 1016. IRAP does not include these when determining the intake 
via mother’s milk. Therefore, a safety factor of 1.5 has been applied to the dioxin and dioxin-like 
PCBs emission rate when considering the impact of the intake via mother’s milk.  The impacts are 
then compared against the TDI.  

 

Figure 1: Conceptual Site Model – Exposure Pathways 
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4.2 Pathways excluded from assessment 

The intake of dioxins via dermal absorption, groundwater and surface water exposure pathways is 
very limited and as such these pathways are excluded from this assessment. The justification for 
excluding these pathways is highlighted in the following sections. 

4.2.1 Dermal absorption 

Both the HMIP and the USEPA note that the contribution from dermal exposure to soils impacted 
from thermal treatment facilities is typically a very minor pathway and is typically very small relative 
to contributions resulting from exposures via the food chain.  

The USEPA3 provide an example from the risk assessment conducted for the Waste Technologies, 
Inc. hazardous thermal treatment in East Liverpool, Ohio. This indicated that for an adult subsidence 
farmer in a subarea with high exposures, the risk resulting from soil ingestion and dermal contact 
was 50-fold less than the risk from any other pathway and 300-fold less than the total estimated 
risk.  

The HMIP document4 provides a screening calculation using conservative assumptions, which states 
that the intake via dermal absorption is 30 times lower than the intake via inhalation, which is itself 
a minor contributor to the total risk. 

As such the pathway from dermal absorption is deemed to insignificant and has been excluded from 
this assessment. 

4.2.2 Groundwater 

Exposure via groundwater can only occur if the groundwater is contaminated and consumed 
untreated by an individual.  

The USEPA5 have concluded that the build-up of dioxins in the aquifer over realistic travel times 
relevant to human exposure was predicted to be so small as to be essentially zero.  

As such the pathway from groundwater is deemed to be insignificant and has been excluded from 
this assessment. 

4.2.3 Surface water 

A possible pathway is via deposition of emissions directly onto surface water – i.e. local drinking 
water supplies or rainwater storage tanks. 

Surface water generally goes through several treatment steps and as such any contaminants would 
be removed from the water before consumption. Run off to rainwater tanks may not go through 
the same treatment. However, rainwater tanks have a very small surface area and as such the 
potential for deposition and build-up of COPCs is limited. As such, the pathway from contaminated 
surface water is deemed to be insignificant and has been excluded from this assessment. 

 
3 USEPA (2005) Human Health Risk Assessment Protocol for Hazardous Waste Combustion Facilities. 

4 HMIP (1996) Risk Assessment of Dioxin Releases from Municipal Waste Incineration Processes. 

5 USEPA (2005) Human Health Risk Assessment Protocol for Hazardous Waste Combustion Facilities. 
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4.2.4 Fish consumption 

The consumption of locally caught fish has been excluded from the assessment. Whilst fish makes 
up a proportion of the UK diet, it is not likely that this would be sourced wide-scale from close 
proximity to the Facility.  

A review of the local waterbodies has been undertaken to see if there are any game fishing lakes in 
the local area6. The closest game fishing lake is the Frensham Trout Fishery near Churt, located 
approximately 10 km east of the Facility. Due to the distance from the Facility it is considered that 
the impact at the fishery will be imperceptible. In addition, the likelihood of persons sources a large 
proportion of their diet from a trout fishery is very low. Game fishing may take place along rivers in 
the local area. However, the accumulation of pollutants in river systems is not of significant concern, 
as any pollutants will be washed downstream rather than accumulating. Therefore, the fish 
consumption pathway has been excluded from this assessment.  

 
6 Locations Map, http://www.fisharound.net/where-to-fish/locations-map 
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5 Sensitive Receptors 
This assessment considers the possible effects on human health at key receptors, where humans 
are likely to be exposed to the greatest impact from the Facility, and at the point of maximum 
impact of annual mean emissions.  

For the purposes of this assessment, receptor locations have been categorised as ‘residential’ or 
‘agricultural’. Residential receptors represent a known place of residence that is occupied within 
the study area. Agricultural receptors represent a farm holding or area land of horticultural interest. 

The specific receptors identified in the Air Quality Assessment have been considered in this 
assessment. In addition, a receptor has been assessed at the point of maximum impact. This point 
is uninhabited but may be cultivated or used for grazing. The sensitive receptors assessed are listed 
in Table 3. Reference should be made to Appendix B which shows the location of these receptors 
with respect to the Facility. 

Table 3: Sensitive Receptors 

ID Receptor Name Location Type of 
Receptor X Y 

MAX Point of maximum impact  
475160 142140 

Agricultural / 
Residential 

R1 Bonham's Farm 474230 141756 Agricultural 

R2 West End 475203 142213 Agricultural 

R3 Froyle 1 475463 142043 Residential 

R4 Froyle 2 475575 142200 Residential 

R5 Badgers 475444 141797 Residential 

R6 Fulling Mill 475507 141704 Residential 

R7 Rookery Cottages 475510 141559 Residential 

R8 Styne Farm 475572 141110 Agricultural 

R9 Malms Farm 475219 141084 Agricultural 

R10 Hawbridge Farm 474738 141129 Agricultural 

R11 Holybourne 474203 141312 Residential 

R12 Binsted CE Primary School 477069 141091 Residential  

R13 Holybourne Preschool 473543 140980 Residential 

R14 The Lawn Care Home 473586 140904 Residential 

R15 Treolar School 475547 142826 Residential 

R16 Andrew's Endowed School 473218 140844 Residential  

R17 Treloar College 473122 140873 Residential 

R18 Eggar's School 472912 140614 Residential 

R19 Alton School 472304 140586 Residential 
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6 IRAP Model Assumptions and Inputs 
The following section details the user defined assumptions used within the IRAP model and 
provides justifications where appropriate.  

6.1 Concentrations in soil 

The concentration of each chemical in the soil is calculated from the deposition results of the air 
quality modelling for vapour phase and particle phase deposition. The critical variables in 
calculating the accumulation of pollutants in the soil are as follows: 

• the lifetime of the Facility is taken as 30 years; and 

• the soil mixing depth is taken as 2 cm in general and 30 cm for produce. 

The split between the solid and vapour phase for the substance considered depends on the specific 
physical properties of each chemical. 

In order to assess the amount of substance which is lost from the soil each year through 
volatilisation, leaching and surface run-off, a soil loss constant is calculated. The rates for leaching 
and surface runoff are taken as constant, while the rate for volatilisation is calculated from the 
physical properties of each substance. 

6.2 Concentrations in plants 

The concentrations in plants are determined by considering direct deposition and air-to-plant 
transfer for above ground produce, and root uptake for above ground and below ground produce. 

The calculation takes account of the different types of plant. For example, uptake of substances 
through the roots will differ for below ground and above ground vegetables, and deposition onto 
plants will be more significant for above ground vegetables. 

6.3 Concentrations in animals 

The concentrations in animals are calculated from the concentrations in plants, assumed 
consumption rates and bio-concentration factors. These vary for different animals and different 
substances, since the transfer of chemicals between the plants consumed and animal tissue varies.  

It is also assumed that 100% of the plant materials eaten by animals is grown on soil contaminated 
by emission sources. This is likely to be a highly pessimistic assumption for UK farming practice. 

6.4 Concentrations in humans 

6.4.1 Intake via inhalation 

This is calculated from inhalation rates of typical adults and children and atmospheric 
concentrations. The inhalation rates used for adults and children are: 

• adults – 20 m³/day; and 

• children – 7.2 m³/day. 
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These are as specified within the EA’s document “Human Health Toxicological Assessment of 
Contaminants in Soil”. The calculation also takes account of time spent outside, since most people 
spend most of their time indoors. 

6.4.2 Intake via soil ingestion 

This calculation allows for the ingestion of soil and takes account of different exposure frequencies. 
It allows for ingestion of soil attached to unwashed vegetables, unintended ingestion when farming 
or gardening and, for children, ingestion of soil when playing.  

6.4.3 Ingestion of food 

The calculation of exposure due to ingestion of food draws on the calculations of concentrations in 
animals and plants and takes account of different ingestion rates for the various food groups by 
different age groups.  

For most people, locally-produced food is only a fraction of their diet and so exposure factors are 
applied to allow for this.  

6.4.4 Breast milk ingestion 

For infants, the primary route of exposure is through breast milk. The calculation draws on the 
exposure calculation for adults and then allows for the transfer of chemicals in breast milk to an 
infant who is exclusively breast-fed. 

The only pathway considered for dioxins for a breast feeding infant is through breast milk. The 
modelled scenario consists of the accumulation of pollutants in the food chain up to an adult 
receptor, the accumulation of pollutants in breast milk and finally the consumption of breast milk 
by an infant. 

The assumptions used were: 

• Exposure duration of infant to breast milk     1 year  

• Proportion of ingested dioxin that is stored in fat    0.9 

• Proportion of mother’s weight that is stored in fat    0.3 

• Fraction of fat in breast milk      0.04 

• Fraction of ingested contaminant that is absorbed    0.9 

• Half-life of dioxins in adults       2,555 days  

• Ingestion rate of breast milk      0.688 kg/day 

• Safety factor on total dioxin intake to account for PCBs  1.5 

6.5 Estimation of COPC concentration in media 

The IRAP-h model uses a database of physical and chemical parameters to calculate the COPC 
concentrations through each of the different pathways identified. The base physical and chemical 
parameters have been used in this assessment. 

In order to calculate the COPC concentrations, a number of site specific pieces of information are 
required.  
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Weather data was obtained for the period 2014 to 2018 from the Odiham weather station, as used 
within the air quality dispersion modelling. This provides the annual average precipitation which 
can be used to calculate the general IRAP-h input parameters, as presented in Table 4. 

Table 4: Site-Specific Properties 

Input Variable Assumption Value (cm/year) 

Annual average evapotranspiration 70% of annual average precipitation 46.00 

Annual average irrigation 0% of annual average precipitation 0.00 

Annual average precipitation 100% of annual average precipitation 65.72 

Annual average runoff 10% of annual average precipitation 6.57 

 

The average wind speed was taken as 4.63 m/s, calculated from the average of the five years of 
weather data from Odiham. 

A number of assumptions have been made with regard to the deposition of the different phases. 
These are summarised in the following table.  

Table 5: Deposition Assumptions 

Deposition Phase Dry Deposition 
Velocities (m/s) 

Ratio Dry deposition to Wet deposition 

Dry Deposition Wet Deposition 

Vapour  0.005 1.0 2.0 

Particle 0.010 1.0 2.0 

Bound particle 0.010 1.0 2.0 

 

These deposition assumptions have been applied to the annual mean concentrations predicted 
using the dispersion modelling, to generate the inputs needed for the IRAP modelling. For details 
of the dispersion modelling methodology please refer to the Air Quality Assessment. 

6.6 Modelled emissions 

For the purpose of this assessment it is assumed that the Facility operates at the BAT-AELs within 
the Waste Incineration BREF for its entire operational life. In reality, the Facility will be shut down 
for periods of maintenance and will typically operate below the emission limits prescribed in the 
EP.  

The following tables present the emissions rates of each COPC modelled and the associated 
emission concentrations which have been used to derive the emission rate.  

Table 6: COPC Emissions Modelled 

COPC Split of congeners for a 
release of 1 ng I-

TEQ/Nm³(1) 

Emission conc. 
(ng/Nm³)(2) 

Emission rate (ng/s) 

(3) 

Sum I-TEQ dioxins(4) - 0.04 ng I-TEQ/Nm³ - 

2,3,7,8-TCDD 0.031 0.0012 0.077 

1,2,3,7,8-PeCDD 0.245 0.0098 0.609 
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COPC Split of congeners for a 
release of 1 ng I-

TEQ/Nm³(1) 

Emission conc. 
(ng/Nm³)(2) 

Emission rate (ng/s) 

(3) 

1,2,3,4,7,8-HxCDD 0.287 0.0115 0.714 

1,2,3,6,7,8-HxCDD 0.258 0.0103 0.642 

1,2,3,7,8,9-HxCDD 0.205 0.0082 0.510 

1,2,3,4,6,7,8-HpCDD 1.704 0.0681 4.239 

OCDD 4.042 0.1616 10.055 

2,3,7,8-TCDF 0.277 0.0111 0.689 

1,2,3,7,8-PCDF 0.277 0.0111 0.689 

2,3,4,7,8-PCDF 0.535 0.0214 1.331 

1,2,3,4,7,8-HxCDF 2.179 0.0871 5.420 

1,2,3,6,7,8-HxCDF 0.807 0.0323 2.007 

1,2,3,7,8,9-HxCDF 0.042 0.0017 0.104 

2,3,4,6,7,8-HxCDF 0.871 0.0348 2.167 

1,2,3,4,6,7,8-HpCDF 4.395 0.1757 10.933 

1,2,3,4,7,8,9-HpCDF 0.429 0.0172 1.067 

OCDF 3.566 0.1426 8.871 

Total  20.150 0.8057 50.124 

Dioxin-like PCBs - 0.0092 0.572 

Notes: 

(1) Split of the congeners taken from Table 7.2a from the HMIP document. 

(2) All emissions are expressed at reference conditions of dry gas, 11% oxygen, 273.15K. 

(3) Emission release rate calculated by multiplying the normalised volumetric flow rate by the 
emission concentration.  

(4) The Waste Incineration BREF includes an emission limit for dioxins of 0.04 ng I-TEQ/Nm³, or 
a combined limit of 0.06 ng I-TEQ/Nm for dioxins when dioxin-like PCBs are included. As this 
assessment considers dioxin-like PCBs separately, the lower limit of 0.04 ng I-TEQ/Nm³ for 
dioxins has been used. 

 

A number of points should be noted for the two groups of COPCs: 

1. Dioxins   

The split of the different dioxins and furans is based on split of congeners for a release of 1 ng I-
TEQ/Nm³ as presented in in Table 6. This data is taken from Table 7.2a from the HMIP document 
“Risk Assessment of Dioxin Releases from Municipal Waste Incineration Processes”.  

To determine the emission rates for each congener, this split of the different dioxins has been 
multiplied by normalised volumetric flow rate.  

2. Dioxin-like PCBs 

There are a total of 209 PCBs, which act in a similar manner to dioxins, are generally found in 
complex mixtures and also have TEFs.  
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The EA has advised that 44 measurements of dioxin like PCBs have been taken at 24 MWIs between 
2008 and 2010. The following data summarises the measurements, all at 11% reference oxygen 
content: 

• Maximum = 9.2 x 10-3  ng[TEQ]/m³ 

• Mean = 2.6 x 10-3 ng[TEQ]/m³ 

• Minimum = 5.6 x 10-5 ng[TEQ]/m³ 

For the purpose of this assessment, the maximum monitored PCB concentration has been used 
which has been converted to an emission rate using the volumetric flow.  

The IRAP software, and the HHRAP database which underpins it, does not include any data on 
individual PCBs, but it does include data for take-up and accumulation rates within the food chain 
for two groups of PCBs, known as Aroclor 1254 and Aroclor 1016. Each Aroclor is based on a fixed 
composition of PCBs. Since we are not aware of any data on the specification of PCBs within 
incinerator or co-incinerator emissions, as a worst-case assumption we have assumed that the PCBs 
are released in each of the two Aroclor compositions.   

As shown in Table 1, the MDI and TDI for dioxins and dioxin-like PCBs is given in pg WHO-TEQ/kg 
bw/day. However, the split of congeners shown in Table 6 which are used to calculate the release 
rate of each dioxin are based on the I-TEFs listed in Annex VI Part II of the IED. To determine the 
total intake TEQ for comparison with the TDI, the output of the IRAP model has been multiplied by 
the relevant WHO-TEFs. The I-TEFs and WHO-TEFs are shown in Table 7.  

Table 7: Toxic Equivalency Factors for Dioxins and Furans 

Congener IED I-TEQ Multiplier 2005 WHO-TEF Multiplier 

2,3,7,8-TCDD 1 1 

1,2,3,7,8-PeCDD 0.5 1 

1,2,3,4,7,8-HxCDD 0.1 0.1 

1,2,3,6,7,8-HxCDD 0.1 0.1 

1,2,3,7,8,9-HxCDD 0.1 0.1 

1,2,3,4,6,7,8-HpCDD 0.01 0.01 

OCDD 0.001 0.0003 

2,3,7,8-TCDF 0.1 0.1 

1,2,3,7,8-PCDF 0.5 0.03 

2,3,4,7,8-PCDF 0.05 0.3 

1,2,3,4,7,8-HxCDF 0.1 0.1 

1,2,3,6,7,8-HxCDF 0.1 0.1 

1,2,3,7,8,9-HxCDF 0.1 0.1 

2,3,4,6,7,8-HxCDF 0.1 0.1 

1,2,3,4,6,7,8-HpCDF 0.01 0.01 

1,2,3,4,7,8,9-HpCDF 0.01 0.01 

OCDF 0.001 0.0003 

Source: Contaminants in soil: updated collation of toxicological data and intake values for humans, Dioxins, furans and 
dioxin-like PCBs (Science report: SC050021/TOX 12), Environment Agency, 2009 
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7 Results 

7.1 Assessment against TDI - point of maximum impact 

The following tables present the impact of emissions of dioxins and dioxin-like PCBs from the Facility 
at the point of maximum impact of emissions from the Facility for an ‘agricultural’ receptor. As 
explained in section 5, this receptor type assumes the direct inhalation, and ingestion from soil, 
drinking water, and home-grown eggs and meat, beef, pork, and milk. This assumes that the person 
lives at the point of maximum impact and consumes home-grown produce etc. This is considered 
to be a worst-case scenario. Reference should be made to Appendix B for the location of the point 
in relation to the Facility. As shown this point is uninhabited but may be cultivated or used for 
grazing. 

Table 8: Impact Analysis – Dioxins and Dioxin-Like PCBs – Point of Maximum Impact 

Receptor Type MDI (% of TDI) Process Contribution 
(% of TDI) 

Overall (% of TDI) 

Adult 

Agricultural 35.00% 3.67% 38.67% 

Residential 35.00% 0.08% 35.08% 

Child 

Agricultural 90.65% 5.19% 95.84% 

Residential 90.65% 0.26% 90.91% 

 

The TDI is an estimate of the amount of a contaminant, expressed on a bodyweight basis, which 
can be ingested daily over a lifetime without appreciable health risk. As shown in Table 8, at the 
point of maximum impact the overall impact (including the contribution from existing dietary 
intake) is much less than the TDI for dioxins and dioxin-like PCBs, and is small compared to the 
existing MDI. Therefore, there would not be an appreciable health impact based on the emission of 
these pollutants.  

7.2 Breast milk exposure  

The total accumulation of dioxins in an infant resulting from emissions from the Facility, considering 
the breast milk pathway and based on an adult agricultural receptor at the point of maximum 
impact of emission from the Facility feeding an infant, is 0.623 pg WHO-TEQ / kg-bw / day which is 
31.2% of the TDI. For a residential type receptor this is only 0.59% of the TDI.  

There are no ingestion pathways besides breast milk ingestion for an infant receptor. As the process 
contribution is less than the TDI, it is considered that the Facility will not increase the health risks 
from the accumulation of dioxins in infants significantly. 

7.3 Maximum impact at a receptor 

The following tables outline the impact of emissions from the Facility at the most affected receptor 
(i.e. the receptor with the greatest impact from ingestion and inhalation of emissions from the 
Facility) (R2 – West End). This receptor has been classified as an ‘agricultural’ receptor, which is 
conservative as it assumes that a significant proportion of the diet of the receptor is sourced from 
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the receptor point assessed, including meat and milk products. In reality, people in the UK tend to 
source their diet from a wide geographical area. 

Table 9: Impact Analysis – Dioxins and Dioxin-Like PCBs – Maximum Impacted Receptor 

Receptor Type MDI (% of TDI) Process Contribution 
(% of TDI) 

Overall (% of TDI) 

Adult 

Agricultural 35.00% 3.56% 38.56% 

Child 

Agricultural 90.65% 5.02% 95.67% 

 

As shown, for the most impacted receptor the overall impact (including the contribution from 
existing dietary intake) is less than the TDI for dioxins and dioxin-like PCBs, and the impact of 
emission from the Facility is small compared to the existing MDI. Therefore, there would not be an 
appreciable health impact based on the emission of these pollutants.  

In addition, the total accumulation of dioxins in an infant, resulting from emissions from the Facility 
considering the breast milk pathway and based on an adult agricultural receptor at R2 feeding an 
infant, is 0.603 pg WHO-TEQ / kg-bw / day which is 30.2% of the TDI. Therefore, as the process 
contribution is less than the TDI, it is considered that the Facility will not increase the health impacts 
from the accumulation of dioxins in infants significantly. 

Detailed results for all identified receptor locations are presented in Appendix A. As shown, the 
predicted impact at all other receptor locations is considerably lower than for the maximum 
impacted receptor. This includes all other farms, residential properties, care homes and schools 
included in the assessment. 

7.4 Uncertainty and sensitivity analysis 

To account for uncertainty in the modelling the impact on human health was assessed for a receptor 
at the point of maximum impact.  

To account for uncertainty in the dietary intake of a person, both residential and agricultural 
receptors have been assessed. The agricultural receptor is assumed to consume a greater 
proportion of home grown produce, which has the potential to be contaminated by the COPCs 
released, than for a residential receptor. In addition, the agricultural receptor includes the pathway 
from consuming animals grazed on land contaminated by the emission source. This assumes that 
100% of the plant materials eaten by the animals is grown on soil contaminated by emission 
sources.  

The agricultural receptor at the point of maximum impact is considered the upper maximum of the 
impact of the Facility.  

The IRAP software, and the HHRAP database which underpins it, does not include any data on 
individual PCBs, but it does include data for take-up and accumulation rates within the food chain 
for two groups of PCBs, known as Aroclor 1254 and Aroclor 1016. Each Aroclor is based on a fixed 
composition of PCBs. Since we are not aware of any data on the specification of PCBs within 
incinerator or co-incinerator emissions, as a worst-case assumption we have assumed that the PCBs 
are released in each of the two Aroclor compositions and the impact based on the maximum.  
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IRAP does not include these Aroclors (which are being used as a proxy for dioxin-like PCBs) when 
determining the intake via mother’s milk. Therefore, a safety factor of 1.5 has been applied to the 
dioxin and dioxin-like PCBs emission rate when considering the impact of the intake via mother’s 
milk.  

7.5 Upset process conditions 

Article 46(6) of the IED (Directive 2010/75/EU) states that: 

 “… the waste incineration plant … shall under no circumstances continue to incinerate 
waste for a period of more than 4 hours uninterrupted where emission limit values are 
exceeded. 

The cumulative duration or operation in such conditions over 1 year shall not exceed 60 
hours.” 

Article 47 continues with: 

“In the case of a breakdown, the operator shall reduce or close down operations as soon as 
practicable until normal operations can be restored.”  

The conditions detailed in Article 46(6) are considered to be “Upset Operating Conditions”. As 
identified these periods are short term events which can only occur for a maximum of 60 hours per 
year.  

Start-up of the Facility from cold will be conducted with clean support fuel (low sulphur light fuel 
oil). During start-up waste will not be introduced onto the grate unless the temperature within the 
oxidation zone is above the 850ºC as required by Article 50, paragraph 4(a) of the IED. During start-
up, the flue gas treatment plant will be operational as will be the combustion control systems and 
emissions monitoring equipment.  

The same is true during plant shutdown where waste will cease to be introduced to the grate. The 
waste remaining on the grate will be combusted, the temperature not being permitted to drop 
below 850°C through the combustion of clean support auxiliary fuel. During this period the flue gas 
treatment equipment is fully operational, as will be the control systems and monitoring equipment. 
After complete combustion of the waste, the auxiliary burners will be turned off and the plant will 
be allowed to cool. 

Start-up and shutdown are infrequent events. The Facility is designed to operate continuously, and 
ideally only shutdown for its annual maintenance programme.  

In relation to the magnitude of dioxin emissions during plant start-up and shutdown, research has 
been undertaken by AEA Technology on behalf of the EA7. Whilst elevated emissions of dioxins 
(within one order of magnitude) were found during shutdown and start-up phases where the fuel 
was not fully established in the combustion chamber, the report concluded that:  

“The mass of dioxin emitted during start-up and shutdown for a 4-5 day planned outage 
was similar to the emission which would have occurred during normal operation in the same 
period. The emission during the shutdown and restart is equivalent to less than 1 % of the 
estimated annual emission (if operating normally all year).” 

There is therefore no reason why such start-up and shutdown operations or upset operating 
conditions will affect the long term impact of the Facility. 

 
7  AEA Technology (2012) Review of research into health effects of Energy from Waste facilities.  
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8 Conclusions 
 

This dioxin pathway intake assessment has been undertaken based on the following conservative 
assumptions:  

• the Facility will operate continually at the Waste Incineration BAT-AELs, i.e. at the maximum 
concentrations which it is expected that the Facility will be permitted to operate at; and 

• the hypothetical maximum impacted receptor (an agricultural receptor at the point of 
maximum impact) only ingests food and drink sourced from the area with the maximum 
contribution from the Facility.  

The results of the assessment show that, for the hypothetical maximum impacted receptor (an 
agricultural child receptor at the point of maximum impact of emissions from the Facility), the 
combined intake from the Facility and the existing MDI intake of dioxins and dioxin-like PBCs via 
inhalation and ingestion is below the TDI. In addition, the ingestion of dioxins by an infant being 
breast fed by an agricultural receptor at the point of maximum impact of emissions from the Facility 
is less than the TDI. The impact at identified receptor locations (considering farms, residential 
properties, care homes and schools in the local area) is even less, is even less. Therefore, there 
would not be an appreciable health impact based on the emission of dioxins and dioxin-like PCBs.  

In conclusion, the impact of emissions of dioxins and dioxin-like PCBs from the Facility is not 
predicted to have a significant effect on human health.  
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A Detailed Results Tables 
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Table 10: Comparison with Total Dioxin and Dioxin-Like PCBs TDI Limits for Adult Receptors 

Receptor Total Inhalation, (pg WHO-
TEQ kg-1 bw day-1) 

Total Ingestion, (pg WHO-
TEQ kg-1 bw day-1) 

Total uptake, (pg WHO-
TEQ kg-1 bw day-1) 

Comparison (% of 
TDI) 

MDI (% of TDI)  35.00% 

Point of maximum impact - agricultural 2.11E-04 7.32E-02 7.34E-02 38.672% 

Point of maximum impact - residential 2.11E-04 1.46E-03 1.67E-03 35.084% 

R1 Bonham's Farm 1.71E-05 5.94E-03 5.96E-03 35.298% 

R2 West End 2.04E-04 7.09E-02 7.11E-02 38.555% 

R3 Froyle 1 1.11E-04 7.73E-04 8.84E-04 35.044% 

R4 Froyle 2 1.02E-04 7.08E-04 8.10E-04 35.041% 

R5 Badgers 7.34E-05 5.09E-04 5.83E-04 35.029% 

R6 Fulling Mill 7.84E-05 5.44E-04 6.22E-04 35.031% 

R7 Rookery Cottages 7.06E-05 4.90E-04 5.61E-04 35.028% 

R8 Styne Farm 2.88E-05 9.99E-03 1.00E-02 35.501% 

R9 Malms Farm 3.01E-05 1.05E-02 1.05E-02 35.524% 

R10 Hawbridge Farm 2.93E-05 1.02E-02 1.02E-02 35.511% 

R11 Holybourne 3.01E-05 2.09E-04 2.39E-04 35.012% 

R12 Binsted CE Primary School 1.83E-05 1.27E-04 1.46E-04 35.007% 

R13 Holybourne Preschool 2.01E-05 1.39E-04 1.59E-04 35.008% 

R14 The Lawn Care Home 2.19E-05 1.52E-04 1.74E-04 35.009% 

R15 Treolar School 1.01E-04 6.97E-04 7.98E-04 35.040% 

R16 Andrew's Endowed School 1.57E-05 1.09E-04 1.25E-04 35.006% 

R17 Treloar College 1.50E-05 1.04E-04 1.19E-04 35.006% 

R18 Eggar's School 1.35E-05 9.33E-05 1.07E-04 35.005% 

R19 Alton School 1.03E-05 7.12E-05 8.14E-05 35.004% 
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Table 11: Comparison with Total Dioxin and Dioxin-Like PCBs TDI Limits for Child Receptors 

Receptor Total Inhalation, (pg WHO-
TEQ kg-1 bw day-1) 

Total Ingestion, (pg WHO-
TEQ kg-1 bw day-1) 

Total uptake, (pg WHO-
TEQ kg-1 bw day-1) 

Comparison (% of 
TDI) 

MDI (% of TDI)  90.65% 

Point of maximum impact - agricultural 2.66E-04 1.03E-01 1.04E-01 95.835% 

Point of maximum impact - residential 2.66E-04 4.95E-03 5.22E-03 90.911% 

R1 Bonham's Farm 2.16E-05 8.39E-03 8.41E-03 91.071% 

R2 West End 2.57E-04 1.00E-01 1.00E-01 95.670% 

R3 Froyle 1 1.40E-04 2.62E-03 2.76E-03 90.788% 

R4 Froyle 2 1.29E-04 2.40E-03 2.53E-03 90.776% 

R5 Badgers 9.25E-05 1.72E-03 1.82E-03 90.741% 

R6 Fulling Mill 9.87E-05 1.84E-03 1.94E-03 90.747% 

R7 Rookery Cottages 8.90E-05 1.66E-03 1.75E-03 90.737% 

R8 Styne Farm 3.62E-05 1.41E-02 1.41E-02 91.357% 

R9 Malms Farm 3.79E-05 1.48E-02 1.48E-02 91.390% 

R10 Hawbridge Farm 3.69E-05 1.44E-02 1.44E-02 91.371% 

R11 Holybourne 3.80E-05 7.08E-04 7.46E-04 90.687% 

R12 Binsted CE Primary School 2.31E-05 4.31E-04 4.54E-04 90.673% 

R13 Holybourne Preschool 2.53E-05 4.71E-04 4.96E-04 90.675% 

R14 The Lawn Care Home 2.76E-05 5.15E-04 5.42E-04 90.677% 

R15 Treolar School 1.27E-04 2.36E-03 2.49E-03 90.774% 

R16 Andrew's Endowed School 1.98E-05 3.69E-04 3.89E-04 90.669% 

R17 Treloar College 1.89E-05 3.51E-04 3.70E-04 90.668% 

R18 Eggar's School 1.69E-05 3.16E-04 3.33E-04 90.667% 

R19 Alton School 1.29E-05 2.41E-04 2.54E-04 90.663% 



Veolia ES Hampshire Ltd  

 

16 December 2020 Dioxin Pathway Intake Assessment 

S2808-0420-0011SMN Page 26 

 

 



Veolia ES Hampshire Ltd  

 

16 December 2020 Dioxin Pathway Intake Assessment 

S2808-0420-0011SMN Page 27 

 

B Location of Sensitive Receptors 
Figure 2: Human Health Risk Assessment Sensitive Receptors 
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