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7 Air Quality 

7.1 Introduction  

7.1.1 This chapter details the assessment of air quality effects undertaken for the proposed Biomass 
CHP Plant at Stobart Park/3MG, Mersey Multi-Modal Gateway, Widnes, located under the administrative 
area of Halton Borough Council (HBC). HBC has designated two AQMAs due to high levels of nitrogen 
dioxide (NO2) attributable to road traffic emissions. The AQMAs are 1.7 km and 2.5 km to the north-east of 
the Application Site. The Application Site is not located within a designated AQMA.    

7.1.2 Detailed atmospheric dispersion modelling has been undertaken to predict the effects of the proposed 
Biomass CHP Plant on ground level pollutant concentrations at selected sensitive receptors and a grid of 
receptor locations, including sensitive ecological sites. The cumulative effects of emissions from land-uses in 
the vicinity of the Application Site have also been considered. The potential odour and dust effects from the 
operation of the proposed Biomass CHP Plant have also been considered. 

7.1.3 The chapter describes: the assessment methodology; the baseline conditions currently existing at the 
Application Site and surroundings; the likely significant environmental impacts; the mitigation measures 
required to prevent, reduce or offset any significant adverse impacts; and the likely residual effects after 
these mitigation measures have been employed. 

7.1.4 The methods and criteria used to assess the air quality effects are described in the following sections. Where 
potentially adverse environmental effects are identified, measures to eliminate, reduce or mitigate the effects 
are proposed.  

7.1.5 This chapter of the ES is supported by Appendix 7.1, Air Quality Technical Appendix, and Appendix 7.2, 
Carbon Assessment. 

7.1.6 Appendix 7:.2 provides an assessment of the greenhouse gas (GHG) emissions balance of the facility’s 
operation, compared to a baseline scenario of conventional energy generation and waste wood disposal. 
The emissions associated with the process, supply chain and transport are compared with the future 
projected baseline conventional electricity and heat generation and methane released by the decay of waste 
wood in landfill. 

7.2 Policy and Legislative Context 

Environmental Permitting Regulations 

7.2.1 EU Directive 2008/1/EC concerning Integrated Pollution Prevention and Control (“the IPPC Directive”) [i] 
applies an integrated environmental approach to the regulation of certain industrial activities. The 
Environmental Permitting Regulations (EPR) 2010 [ii] implement the IPPC Directive relating to installations in 
England and Wales. The Regulations define activities that require an Environmental Permit from the 
Environment Agency (EA).  

7.2.2 On 24 November 2010, Directive 2010/75/EU on industrial emissions (integrated pollution prevention and 
control) (Recast) (”the IED”) was published. The IED repeals the IPPC Directive and, relevant to this 
assessment, EU Directive 2000/76/EC on the incineration of waste (“the WID”) from 7 January 2014. The 
IED allows for references to the repealed Directives to be construed as references to the IED.  

7.2.3 EPR is a regulatory system that employs an integrated approach to control the environmental impacts of 
certain listed industrial activities including the generation of energy from waste. The intention of the regulatory 
system is to ensure that Best Available Techniques (BAT), required by the IPPC Directive, are used to 
prevent or minimise the effects of an activity on the environment, having regard to the effects of emissions to 
air, land and water via a single permitting process.  
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7.2.4 To gain a permit, Operators have to demonstrate in their applications, in a systematic way, that the 
techniques they are using or are proposing to use are the BAT for their installation and meet certain other 
requirements taking account of relevant local factors. The permitting process also places a duty on the 
regulating body to ensure that the requirements of the IED are included for permitted sites to which these 
apply. 

7.2.5 The essence of BAT is that the techniques selected to protect the environment should achieve a high degree 
of protection of people and the environment taken as a whole. Indicative BAT standards are laid out in 
national guidance and where relevant, should be applied unless a different standard can be justified for a 
particular installation.  The EA is legally obliged to go beyond BAT requirements where EU Air Quality Limit 
Values may be exceeded by an existing operator. 

7.2.6 Horizontal Guidance Note EPR H1 [iii] provides guidelines for air dispersion modelling. The assessment of 
air quality effects for the proposed Biomass CHP Plant is consistent with the H1 guidance. 
Waste Incineration Directive Emission Limits 

7.2.7 The Biomass CHP Plant would be designed and operated in accordance with the requirements of “the IED” 
Directive 2010/75/EU on industrial emissions (integrated pollution prevention and control) (Recast) ([iv], 
which requires adherence to emission limits for a range of pollutants.   

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

7.2.9 For the purposes of this assessment for those pollutants having only one emission limit (for a single 
averaging period), the facility has been assumed to operate at that limit.  Where more than one limit exists for 
a pollutant, the half-hourly mean emission concentration limit has been used to calculate short-term (less 
than 24-hour average) peak ground-level concentrations (Scenario 1).  The daily mean emission 
concentration limit has been used for these pollutants to calculate long-term (greater than 24-hour average) 
mean ground-level concentrations (Scenario 2). The WID emission limit values are provided in Table 7.1. 

Table  7.1: Relevant Industrial Emissions (Integrated Pollution Prevention And Control) 
Directive Air Emission Limit Values 

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

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

Particles 30 10 
Total organic carbon (TOC)  20 10 

Hydrogen chloride (HCl) 60 10 
Hydrogen fluoride (HF) 4 1 
Sulphur dioxide (SO2) 200 50 
Nitrogen oxides (NOx) 400 200 

Carbon monoxide (CO ) - 50 
Group 1 metals (a) - 0.05 (d) 
Group 2 metals (b) - 0.05 (d) 
Group 3 metals (c) - 0.5 (d) 
Dioxins and furans - 0.0000001 mgTEQ.m-3 (e)  

 
 Notes:  All concentrations referenced to temperature 273 K, pressure 101.3 kPa, 11% oxygen, dry gas.  
  (a) Cadmium (Cd) and thallium (Tl). 
  (b) Mercury (Hg). 
   (c) Antimony (Sb), arsenic (As), lead (Pb), chromium (Cr), cobalt (Co), copper (Cu),  

   manganese (Mn), nickel (Ni), and vanadium (V). 
  (d) All average values over a sample period of a minimum of 30 minutes and a maximum of 8 
   hours. 
   (e) Average values over a sample period of a minimum of 6 hours and a maximum of 8  

   hours.  The emission limit value refers to the total concentration of dioxins and furans  
   calculated using the concept of toxic equivalence (TEQ). 
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Waste Framework Directive 

7.2.10 Directive 2006/12/EC [v] of the European Parliament and Council on Waste (‘the Waste Framework 
Directive’, WFD) requires member states to ensure that waste is recovered or disposed of without harm to 
human health and the environment. It requires member states to impose certain obligations on all those 
dealing with waste at various stages. Operators of waste disposal and recovery facilities are required to 
obtain a permit, or register a permit exemption. Retention of the permit requires periodic inspections and 
documented evidence of the activities in respect of waste.  

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

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

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

7.2.14 The proposed Biomass CHP Plant is deemed to be a recovery operation on the basis that the operation falls 
under the description of the first operation listed under Annex II B: 

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

7.2.15 The EPR 2010 implement the WFD in England and Wales, with the Environment Agency having the 
regulatory and enforcement responsibility for implementing the obligations set out in the WFD. 

7.2.16 A new Framework Directive (2008/98/EC) was adopted in 19 November 2008, which replaces and repeals 
the 2006 Directive as of 12 December 2010, the date by which Member States must transpose the new 
Directive into legislation. Following an initial consultation, Defra and the Welsh Assembly Government 
published draft Regulations for comment in July 2010 and were brought into forces as the Waste (England 
and Wales) regulations 2011 (SI988). 
Commission Regulation (EU) 757/2010 on POPs 

7.2.17 Persistent Organic Pollutants (POPs) is a term used to describe a class of chemicals potentially harmful to 
human health and the environment. Atmospheric POPs do not readily react with other atmospheric gases, 
remain in the atmosphere for long periods and are able to travel long distances, accumulating in locations 
remote from the original source. They are also able to bio-accumulate in food and human tissue. 

7.2.18 There are two international treaties controlling the use and production of POPs: 

• Protocol to the 1979 Convention on Long-Range Transboundary Air Pollution on Persistent 
 Organic Pollutants; and 

• Stockholm Convention on Persistent Organic Pollutants. 
7.2.19 The Stockholm Convention identifies 12 substances as POPs in the following three broad categories: 

• pesticides: aldrin, chlordane, dieldrin, endrin, hexachlorobenzene (HCB), heptachlor, mirex, 
 toxaphene and DDT); 

• industrial chemicals: polychlorinated biphenyls (PCBs); and 

• unintentionally produced by-products of combustion and some industrial and non-industrial 
 processes (dioxins, furans, HCB and PCBs). 

7.2.20 In the EU, the requirements of the above treaties have been implemented by Regulation (EC) 850/2004 [vi] 
on Persistent Organic Pollutants.  Regulation (EC) 850/2004, subsequently amended by Commission 
Regulation (EU) No 757/2010 [vii], provides legislation to ban and/or control intentionally produced POPS in 
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pesticides and industrial chemicals; and minimise releases of unintentionally produced by-products. It also 
includes provisions which require that waste consisting of, containing or contaminated by POPs is disposed 
of or recovered in such a way that the POPs are destroyed or irreversibly transformed. 

7.2.21 Annex V, Waste Management, Part 1 Disposal and Recovery under Article 7(2) of the POPs Directive (Page 
43) states: “The following disposal and recovery operations, as provided for in Annex IIA and IIB of Directive 
75/442/EEC, are permitted for the purposes of Article 7(2) when applied in such a way as to ensure that the 
persistent organic pollutant content is destroyed or irreversibly transformed. 

• D9 Physico-chemical treatment, 

• D10 Incineration on land, and 

• R1 Use principally as a fuel or other means to generate energy, excluding waste containing PCBs” 
7.2.22 Although priority is given to alternative processes which avoid the formation of POPs when applications for 

new facilities are considered, waste incineration appears to be excluded on the basis of the above. This 
exclusion is likely to be because high temperature incineration is a prescribed method for destroying POPs. 

7.2.23 In the UK, the legislation is implemented by the Persistent Organic Pollutants Regulations 2007 [viii] (the 
POPs Regulations).  The EA is responsible for enforcing the POPs Regulations. These are implemented by 
the Pollution Prevention and Control (PPC) regime and the WID. 
Ambient Air Quality Criteria 

7.2.24 There are several European Union (EU) Air Quality Directives and UK Air Quality Regulations that will apply 
to the operation of the proposed Biomass CHP Plant.  These provide a series of statutory air quality limit 
values, target values and objectives for pollutants, emissions of which are regulated through the IED. 

7.2.25 There are some pollutants regulated by the IED which do not have statutory air quality standards prescribed 
under current legislation.  For these pollutants, a number of non-statutory air quality objectives and guidelines 
exist which have been applied within this assessment. The EA Horizontal Guidance Note H1 provides further 
assessment criteria in the form of Environmental Assessment Levels (EALs). 
European Legislation 

7.2.26 EU Directive 2008/50/EC [ix] on ambient air quality assessment and cleaner air for Europe came into force in 
May 2008 and had to be implemented by Member States by June 2010. The Directive aims to protect human 
health and the environment by avoiding, reducing or preventing harmful concentrations of air pollutants.   

7.2.27 EU Directive 2004/107/EC [x] relating to arsenic, cadmium, mercury, nickel and polycyclic aromatic 
hydrocarbons in ambient air is also relevant to this assessment. In the longer time, it is likely that this 
Directive will be merged with 2008/50/EC once sufficient information has been gained in relation to its 
implementation.  
Statutory Air Quality Limit and Targets Values 

7.2.28 The Air Quality Standards Regulations 2010 [xi] implements limit values prescribed by EU Directives 
2008/50/EC and 2004/107/EC.  The limit and target values are legally binding and the Secretary of State, on 
behalf of the UK Government, is responsible for their implementation. The limit values and objectives 
relevant to this assessment are summarised in Table 7.2. 
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Table 7.2: Statutory Air Quality Limit and Target Values 

Pollutant Averaging Period Limit and Target 
Values 

Not to be 
Exceeded More 

Than 
Target Date 

1 hour 200 μg.m-3 18 times pcy Nitrogen dioxide 
(NO2) Annual 40 μg.m-3 - - 

24 hour 50 μg.m-3 35 times pcy Particulate 
matter (PM10) Annual 40 μg.m-3 - - 

Annual 
Progressive 

reduction target up 
to 20% 

concentrations  
- By 2020 Particulate 

matter (PM2.5) 

Annual 25 μg.m-3 - 1.1.2015 
Oxides of 

nitrogen (NOx) 
(a) 

Annual  30 µg.m-3 - - 

Carbon 
monoxide 

Maximum daily 
running 8 hour 

mean 
10,000 µg.m-3 - - 

15 minute 266 µg.m-3 > 35 times pcy - 
1 hour 350 µg.m-3 > 24 times pcy - 

24 hour 125 µg.m-3 > 3 times pcy - 
Annual (a) 20 µg.m-3 - - 

Sulphur dioxide 
(SO2) 

Winter (a) 20 μg.m-3 - - 
Lead Annual 0.5 µg.m-3 - - 

Arsenic (As) Annual (b) 0.006 µg.m-3 - 31.12.2012 

Cadmium (Cd) Annual (b) 0.005 µg.m-3 - 31.12.2012 

Nickel (Ni) Annual (b) 0.02 µg.m-3 - 31.12.2012 

Benzo(a)pyrene Annual  0.001 μg.m-3 - 31.12.2012 

Benzene Annual 5 μg.m-3 - - 
 Notes:  (a) For the protection of vegetation and ecosystems 

   (b)The Air Quality Standards Regulations 2010, “Target Values” relating to the total content of 
  the relevant pollutant in the PM10 fraction.  ‘Target Value’ means a concentration in the  
  ambient air fixed with the aim of avoiding, preventing or reducing harmful effects on human 
  health and the environment  as a whole, to be obtained where possible over a given period. 
  The Directive specifies that meeting the target values "would not" involve measures  
  beyond application of best available techniques (BAT), and in particular "would not  
  lead to the closure of installations" 

   pcy = per calendar year 

  

Non-Statutory Air Quality Objectives and Guidelines 

7.2.29 The original UK Air Quality Strategy (AQS) [xii] was published in January 2000 and described the 
Government’s strategy for improving air quality in the UK.  One of the key aspects of the strategy was the 
setting of air quality objectives for eight pollutants, namely benzene, 1,3-butadiene, ozone, carbon monoxide, 
lead, nitrogen dioxide, particulates and sulphur dioxide.  The objectives are statements of policy intentions 
made by the UK Government and its Devolved Administrations.  
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7.2.30 The current UK AQS [xiii] was published in July 2007 and updates the original strategy to set out new 
objectives for local authorities in undertaking their local air quality management duties. The AQS objectives 
are based on the evidence supporting the identification of the limit values and, in some instances, objectives 
in the current AQS are in some cases may be more onerous than the limit values set out within the relevant 
EU Directives and the Air Quality Standards Regulations 2010. There is no legal requirement to meet 
objectives set within the UK AQS except where equivalent limit values are set within the EU Directives.  

7.2.31 Non-statutory air quality guidelines also exist within the World Health Organisation Guidelines [xiv].  Table 
7.3  presents the non-statutory objectives and guidelines where they differ from the statutory limit values. 

 
 

Table 7.3: Non-Statutory Air Quality Objectives and Guidelines 
Pollutant Averaging Period Guideline Target Date 

Annual  
Target of 15% reduction in 

concentrations at urban 
background locations  

Between 2010 and 
2020 

Particulate 
matter (PM2.5) 

(a) 
Annual 25 μg.m-3  By 2020 

Benzo(a)pyren
e(a) Annual  0.00025 μg.m-3 31.12.2010 

Lead (a) Annual  0.25 µg.m-3 - 

 Notes: (a) Air Quality Strategy 2007 
  (b) World Health Organisation Guidelines 

Environmental Assessment Levels 

7.2.32 The EA Horizontal Guidance Note EPR H1 [iii] provides further assessment criteria in the form of EALs.  An 
earlier version of the H1 Guidance Note [xv] made provision for EALs for cobalt (Co) and thallium (Tl). 
However, EALs are not provided for these pollutants within the current H1 Guidance Note. To allow the 
significance of effects to be described for all the WID metals, the earlier EALs have been adopted.  

7.2.33 Table 7.4 presents all available EALs for the pollutants relevant to this assessment. 
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Table 7.4: Environmental Assessment Levels (EALs) 
Pollutant Long-term EAL, 

µg.m-3 
Short-term EAL, µg.m-3 

Antimony (Sb) 5 150 

Arsenic (As) 0.003 - 

Chromium (Cr) 5 150 

Chromium VI (Cr VI) 0.0002 - 

Cobalt (Co) (a) 0.2 6 
Copper (Cu)  

(dust and mist) 10 200 

Hydrogen chloride (HCl) - 750 (b) (c) 

Hydrogen fluoride (HF) 16 (b) (c) 160 (b) (c) 

Manganese (Mn) 150 1500 

Mercury (Hg) 0.25 7.5 

Polychlorinated biphenyls (PCBs) 0.2 0.6 

Thallium (Tl) (a) 1 30 

Vanadium (V) 5 1 (d) 

Ammonia 180 2500 
 Notes:  The long-term EAL is based on an annual-mean and short-term EAL based on 1 hour average. 
  (a) Environment Agency (2010) Integrated Pollution Prevention and Control (IPPC) Environmental  
  Assessment and Appraisal of BAT IPPC H1 Horizontal Guidance Note 
  (b) Expert Panel on Air Quality Standards Guidelines for halogens and hydrogen halides in ambient air 
  for protecting human health against acute irritancy effects. (February 2006 - ISBN 0-85521-169-5)  
  (c) Addendum to Guidelines for Halogens and Hydrogen Halides in Ambient Air Provisional Guidelines 
  for Hydrogen Iodide and Hydrogen Fluoride for Protecting Human Health against Chronic Systemic 
  Effects. May 2009 
  (d) Short-term EAL based on 24 hour period. 

 
7.2.34 For each pollutant, the most stringent limit has been identified. Table 7.5 presents the consolidated list of 

pollutants in this assessment and the assessment criteria. 
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Table 7.5: Criteria Adopted for the Assessment 

Pollutant (source of criteria) Averaging 
Period 

Assessment 
Criteria 
(μg.m-3) 

Qualifying Comment 

1 hour 200 18 times pcy Nitrogen 
dioxide (NO2) (a) Annual 40 - 

24 hour 50 35 times pcy Particulate 
matter (PM10) (a) Annual 40 - 

Annual Up to 20% Progressive reduction in 
concentration by 2020 Particulate 

matter (PM2.5) (a) Annual 25 1.1.2015 

Oxides of nitrogen (NOx) (a) Annual 30 Protection of vegetation and 
ecosystems* 

Carbon monoxide (a) 
Maximum 

daily running 
8 hour mean 

10,000 - 

15 minute 266 > 35 times pcy 
1 hour 350 > 24 times pcy 

24 hour 125 > 3 times pcy Sulphur dioxide (SO2) (a) 

Annual  20 Protection of vegetation and 
ecosystems* 

Sulphur dioxide (SO2) (b) Annual  50 - 

Lead (b) Annual 0.25 - 

Cadmium (Cd) (a) Annual 0.005 31.12.2012 

Nickel (Ni) (a) Annual 0.02 31.12.2012 

Benzo(a)pyrene (b) Annual  0.00025 - 
Annual 5 - Antimony (Sb) (c) Hourly 150 - 

Arsenic (As) (c) Annual 0.003 - 
Annual 5 - Chromium (Cr) (c) Hourly 150 - 

Chromium VI (Cr VI) (c) Annual 0.0002 - 
Annual 0.2 - Cobalt (Co)  (c) Hourly 6 - 
Annual 10 - Copper (Cu)  

(dust and mist) (c) Hourly 200 - 

Hydrogen chloride (HCl) (d) Hourly 750 - 

Annual 16 - 
Hydrogen fluoride (HF) (d) 

Hourly 160  

Annual 150 - Manganese (Mn) (c) Hourly 1500 - 
Annual 0.25 - Mercury (Hg) (c) Hourly 7.5 - 
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Table 7.5: Criteria Adopted for the Assessment 

Pollutant (source of criteria) Averaging 
Period 

Assessment 
Criteria 
(μg.m-3) 

Qualifying Comment 

Annual 0.2 - Polychlorinated biphenyls 
(PCBs) (c) Hourly 0.6 - 

Annual 1 - Thallium (Tl) (c) Hourly 30 - 
Annual 5 - Vanadium (V) (c) Hourly 1 - 

Benzene (a) Annual 5  
Annual 180  Ammonia (c) Hourly 2500  

 Notes: pcy = per calendar year, * considered within ecological chapter 
 (a)  Air Quality Standards Regulations 2010 
 (b)  Air Quality Strategy 
 (c) Environmental Agency H1 
 (d) EPAQS Guidelines and Addendum 

 
7.2.35 Table 7.6 presents available Soil Quality Criteria and Maximum Deposition Rates(MDRs)  from EA Horizontal 

Guidance Note EPR H1 for the pollutants relevant to this assessment.    
Table 7.6: Maximum Deposition Rates (from Annex F, H1) 
Pollutant Maximum Deposition Rate (mg.m-2.d-1) 

Arsenic (As) 0.02 
Cadmium (Cd) 0.009 
Chromium (Cr) 1.5 

Copper (Cu) 0.25 
Lead (Pb) 1.1 

Mercury (Hg) 0.004 
Nickel (Ni) 0.11 

7.2.36 Within the assessment, the statutory air quality limit and target values (as presented in Table 7.2) are 
assumed to take precedent over objectives, guidelines and the EALs (as presented in Table 7.3 and Table 
7.4 ).  In addition, for those pollutants which do not have any statutory air quality standards, the assessment 
assumed the lower of either the EAL or the non-statutory air quality objective or guideline where they exist. 
 

National Policy and Legislation 

Local Air Quality Management Policy Guidance 

7.2.37 Local authorities have a statutory duty to review and assess local air quality within their administrative area 
under Section 88(1) of the Environment Act 1995.  The Review & Assessment (R&A) process requires local 
authorities to undertake a phased assessment to identify any areas likely to experience exceedences of the 
air quality objectives.  Any location likely to exceed the objectives must be designated an Air Quality 
Management Area (AQMA) and an Air Quality Action Plan (AQAP) must be prepared and implemented, with 
the aim of achieving the objectives in the designated area. 

7.2.38 Policy Guidance: Local Air Quality Management LAQM.PG(09) [xvi], issued under Part IV of the 
Environment Act 1995, is designed to help local authorities with their local air quality management duties.  
The guidance requires that local authorities integrate air quality considerations into the planning process at 
the earliest possible stage.  As a result, the land use planning system is integral to improving air quality. 
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7.2.39 The guidance applies to all English local authorities both with and without AQMAs.  This common approach 
to air quality will provide benefits such as raising the profile of air quality in transport planning, and increasing 
communication across local authority departments. 
National Planning Policy Framework 

7.2.40 In March 2012, the National Planning Policy Framework (NPPF) [xvii] was published. The document 
provides a framework within which plans will be produced at a local level to reflect the individual needs and 
priorities of separate communities.  

7.2.41 The purpose of the planning system is to contribute to the achievement of sustainable development.  As 
such, the planning system has economic, social and environmental roles.  The NNPF states that the 
environmental role contributes to: 
“protecting and enhancing our natural, built and historic environment; and, as part of this, helping to improve 
biodiversity, use natural resources prudently, minimise waste and pollution, and mitigate and adapt to climate 
change including moving to a low carbon economy.” 

7.2.42 Within the overarching roles, the NPPF sets out 12 core land-use planning principles. The relevant principle 
in the context of this assessment is that planning should “contribute to conserving and enhancing the natural 
environment and reducing pollution”. 

7.2.43 Under the heading ‘Conserving and Enhancing the Natural Environment’, the NPPF states:  
 “To prevent unacceptable risks from pollution and land instability, planning policies and decisions should 
 ensure that new development is appropriate for its location. The effects (including cumulative effects) of 
 pollution on health, the natural environment or general amenity, and the potential sensitivity of the area or 
 proposed development to adverse effects from pollution, should be taken into account…. 

 Planning policies should sustain compliance with and contribute towards EU limit values or national 
 objectives for pollutants, taking into account the presence of Air Quality Management Areas and the 
 cumulative impacts on air quality from individual sites in local areas. Planning decisions should ensure that 
 any new development in Air Quality Management Areas is consistent with the local air quality action plan.” 

7.2.44 The Environmental Protection UK (EPUK) Development Control: Planning for Air Quality (Update 2010) 
document [xviii] is consistent with the principles set out in the NPPF in that it advises “In arriving at a decision 
about a specific proposed development the local planning authority is required to achieve a balance between 
economic, social and environmental considerations.” 

 
Halton Borough Council Policy 

7.2.45 Halton Borough Council adopted its Unitary Development Plan (UDP) in 2005. In September 2004, the 
Planning & Compulsory Purchase Act [xix] introduced a new development plan system intended to 
streamline the local planning process. Under the new system, Local Plans will be replaced by a Local 
Development Framework (LDF). Selected policies in the UDP were ‘saved’ until they are replaced by 
emerging documents prepared under the LDF. The policies relevant to this air quality assessment are 
detailed below: 

 S4 Pollution and Health 
 “Development will not be permitted if it is likely to have an unacceptable effect on levels of air, surface water 
 or ground water pollution, or ground contamination or noise” 
 PR1 Air Quality 
 “Development will not be permitted where it is likely to have an unacceptable effect on air quality. The phrase 
 ‘unacceptable effect’ includes consideration of the following: 

 a. Emissions which are likely to have a significantly unacceptable effect on the amenity of the local 
 environment. 
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 b. Where there is the significant possibility that public health may be affected. 

 c. Where there is a significant possibility that any proposed development will affect air quality standards. 

 d. Where there is a significant possibility that investment confidence in respect of surrounding land uses may 
 be affected. 

 e. An air quality assessment may be required before determining applications with a potential to pollute.” 

Discussion 

7.2.46 The local air quality assessment considers the potential air quality effects of the proposed Biomass CHP 
Plant with the aim of determining whether the proposed Biomass CHP Plant would result in an ‘unacceptable 
effect” in accordance with HBCs UDP.  
Greenhouse Gas Emissions Legislation and Policy 

National Planning Policy Framework (NPPF) 

7.2.47 Section 10 of the NPPF sets out the Government’s planning policy on climate change.  Under the NPPF local 
planning authorities should have a positive strategy to promote energy from renewable and low carbon 
sources,  plan for new development which reduces greenhouse gas emissions, design their policies to 
maximise renewable and low carbon energy development. 
The Climate Change Act 2008 

7.2.48 This Act took a new approach to managing and responding to climate change in the UK by setting ambitious 
and legally binding targets for the reduction of carbon dioxide and other greenhouse gases.  

7.2.49 The two key aims underpinning the Climate Change Act are:  

•  ‘to improve carbon management and help the transition towards a low carbon economy in the UK; 
and  

• to demonstrate strong UK leadership internationally, signalling that we are committed to taking our 
share of responsibility for reducing global emissions in the context of developing negotiations on a post-
2012 global agreement at Copenhagen next year.’ 
 

7.2.50 The key provisions of the act are: 

• Legally binding targets: greenhouse gas emission reductions through action in the UK and abroad 
of at least 80% by 2050, and reductions in CO2 emissions of at least 26% by 2020, against a 1990 
baseline.  

• A carbon budgeting system which caps emissions over five year periods, with three budgets set at 
a time, to set out the trajectory to 2050. The first three carbon budgets will run from 2008-12, 2013-17 
and 2018-22.  

• The creation of the Committee on Climate Change, a new independent expert body to advise 
Government on the level of carbon budgets and where cost effective savings could be made. The 
Committee will submit annual reports to Parliament on the UK’s progress towards targets and budgets 
to which the Government must respond, thereby ensuring transparency and accountability on an annual 
basis. 
UK Biomass Strategy 2007 

7.2.51 The UK Biomass Strategy published in 2007 seeks to promote the use of biomass in renewable energy. The 
document sets out the Government’s strategy in relation to Biomass energy. It states that: 
“The main driver for the use of Biomass is the abatement of greenhouse gas emissions and avoidance of 
methane emissions that would otherwise result from the disposal of waste biomass to landfill.”(5.1) 
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7.2.52 The UK Biomass Strategy also states that: 
5.11 “A number of economic factors affect the viability of CHP. The more consistent the demand for heat, the 
more economic CHP can be. Consequently, the best sites for CHP are industrial sites in continual operation.” 

Carbon Plan: Delivering our low Carbon future (2011) 

7.2.53 The Government published the Carbon Plan: Delivering our low Carbon future in December 2011 which sets 
out the Governments proposals for moving to a low Carbon economy, including recognition of the role of 
energy from Biomass and Combined Heat and Power in delivering carbon dioxide emission reductions. 
The Regional Spatial Strategy for the North West of England 2008 (NWRSS) 

7.2.54 The Regional Spatial Strategy for the North West of England 2008 (NWRSS) includes Policy DP9 relating to 
reducing emissions and adapting to climate change. It states: 
As an urgent regional priority, plans, strategies, proposals, schemes and investment decisions should: 

• contribute to reductions in the Region's carbon dioxide emissions from all sources, including energy 
generation and supply, buildings and transport in line with national targets to reduce emissions to 
60% below 1990 levels by 2050; 

The policy refers to measures to reduce emissions including increasing renewable energy capacity. 
Halton Borough Council Policy 

7.2.55 The Halton Unitary Development Plan (UDP) includes Policy S10 Reducing Greenhouse Gas Emissions  
which states: 
Active consideration will therefore be given to the ways in which development proposals might be designed 
to help secure such reductions. Applications for major development proposals will be required to 
demonstrate how they will minimise greenhouse gas emissions. 

7.2.56 The emerging Halton Core Strategy includes a number of policy references to climate change including 
Policy CS2 which sets out the principle of minimising factors that contribute to climate change and Policy 
CS19 which refers to reductions in CO2 emissions through energy supply from decentralised renewable and 
low carbon sources. 

7.3 Assessment Methodology 

Relevant Guidance 

7.3.1 The approach to the assessment has been informed by the following guidance documents:  

• Local Air Quality Management - Technical Guidance LAQM.TG(09), Defra, 2009; 

• Air dispersion Modelling Report Requirements (for detailed air dispersion modelling).  Environment 
Agency Air Quality Modelling and Assessment Unit.  Available at http://www.environment-
agency.gov.uk; 

• Guidelines on Discharge Stack Heights for Polluting Emissions. Technical Guidance Note 
(Dispersion) D1, HMIP, 1993; 

• Technical Guidance on detailed modelling approach for an appropriate assessment for emissions 
to air, AQTAG 06, Habitats Directive 2011; 

• Design Manual for Roads and Bridges. Volume 11. Environmental Assessment. Highways Agency, 
2007; and 

• Development Control: Planning for Air Quality (2010 Update), Environmental Protection UK 
(EPUK), 2010. 

http://www.environment-agency.gov.uk/�
http://www.environment-agency.gov.uk/�
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Consultations 

7.3.2 As detailed in Chapter 1, a formal scoping exercise has been undertaken to inform the scope of the 
Environmental Assessment.  The formal Scoping response is included at Appendix 1.2.  A summary of the 
main issues raised during the consultation are provided in Table 7.7. 
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Table 7.7: Scoping Response  
Consultee Issues Raised How issue will be addressed. 

Gerry Carpenter  
(National 
Planning 

Casework Unit) 
 

The Government has published the new 
National Planning Policy Framework 
(NPPF), which replaces most of the 

Planning Policy Statements and Planning 
Policy Guidance Notes.  The Scoping report 

should be amended to reflect the new 
NPPF.  Apart from this, I have no other 

comments to make on the Scoping Report. 

This air quality ES Chapter 7 
takes account of the NPPF 

David Carter  
(Natural 
England) 

 

Air quality is a topic to be examined in 
detail. There will be the need undertake a 
cumulative assessment of the potential air 

quality impacts of the proposed scheme and 
other sources of emissions within the zone 
of influence should be included in the in-

combination assessment of effects. 

Cumulative assessment has 
been undertaken with this air 

quality ES Chapter 7 

Paul Knott 
(Merseyside 

Environmental 
Advisory Service 

– (MEAS)) 
 Emissions and air quality should include: 

An emissions assessment for the plant. We 
note that the assessment is to include a 

20km x 20km grid of receptors.  It is 
essential that its range is sufficiently 
extensive to include both the Mersey 

Estuary SPA/Ramsar site and the 
Manchester Mosses SAC. The APIS 

website (www.APIS.ac.uk) provides useful 
information on critical pollutant loads for 
these sites and the habitats they contain. 

The biomass plant will include measures for 
abatement of emissions, and evidence 
should be provided that this will include 
infrastructure to minimise emissions of 

pollutants which may impact on the Mersey 
Estuary SPA/Ramsar and Manchester 

Mosses SAC. 
The impacts of the proposed development 
on climate change should be considered in 

the ES including providing a carbon balance 
assessment 

 

With respect to stack 
emissions from the biomass 

CHP, the Environment 
Agency’s H1 Guidance note – 
Annex F specifies that the air 

quality effects on an SAC 
should only be considered 

where the SAC is within 10 to 
15 km of the combustion 

source. The air quality effects 
of the Biomass CHP Plant has 

been considered at Mersey 
Estuary SPA/Ramsar site, 
which is located within this 
distance. The results are 

presented in the Chapter 11 – 
Ecology. However, 

Manchester Mosses is located 
over 16 km away; as such no 
significant impacts from stack 

emissions are likely at this site.  
Similarly, the scheme is 

expected to attract only 22 
vehicles daily along the M62; 

which is adjacent to 
Manchester Mosses SAC. 
Therefore, traffic-related air 

quality impacts due to scheme 
are deemed negligible at 

Manchester Mosses.  
A greenhouse gas assessment 

has been undertaken and is 
provided as Appendix 7.2. 

Halton BC  During discussions with HBC, they have 
requested that the ES takes account of the 
Ineos Chlor Energy from Waste at Runcorn 

and Anaerobic Digestion plant on the 

Cumulative effects 
assessment within this air 
quality ES Chapter 7 takes 

account of these two emission 
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nearby PDM group site in considering 
cumulative effects for the Widnes Biomass 

EIA.  

sources. 

 

Scope of Air Quality Assessment 

7.3.3 The potential air quality effects from the operation of the proposed biomass CHP plant include: 

• Potential air quality effects and the associated risk to human health from the Biomass CHP Plant 
stack emissions; 

• Potential air quality effects from changes in road traffic flow characteristics on the local road 
network combined with traffic from other planned developments; and 

• Potential for odour and dust emissions during transport and storage of biomass fuels. 

• Potential air quality effects on vegetation and ecosystems; and 

• Potential combined air quality effects with other land-uses in the vicinity of the proposed Biomass 
CHP Plant. 
Approach to Assessment of Biomass CHP Stack Emissions 

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

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

7.3.6 The approach to the assessment of stack emissions from the Biomass CHP Plant has involved the following 
key elements: 

• Establishing the background Ambient Concentration (AC) from consideration of Air Quality Review 
& Assessment findings and assessment of existing local air quality through a review of available air 
quality monitoring and National Air Quality Information Archive (NAQIA) projections in the vicinity of the 
proposed site. 

• Quantitative assessment of the operational effects on local air quality from stack emissions utilising 
a “new generation” Gaussian dispersion model, ADMS 4.2. 

• Assessment of Process Contributions (PC) from the facility in isolation, and assessment of 
resultant Predicted Environmental Concentrations (PEC) taking into account cumulative impacts 
through incorporation of the AC. 

7.3.7 The quantitative assessment includes consideration of the operation of the facility assuming stack emissions 
from the Biomass CHP Plant are at limits set out in the WID. In reality, emissions from the facility are 
expected to be considerably lower than the WID limits. During shut down of the Biomass CHP Plant, a 
standby 1 MW light fuel oil boiler would be used to provide the heating demand for customers of the Biomass 
CHP Plant. Emissions associated with the boiler would not exceed the WID limits. Therefore, emissions from 
the Biomass CHP Plant have been assumed to be generated all year round, without any shut down for 
maintenance, and as such takes into consideration emissions from the boiler during the shut down periods.  

7.3.8 The quantitative assessment includes consideration of two operational scenarios: 
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• Scenario 1: Operation of proposed facility assuming emissions at the WID short-term (half-hourly 
average) limits; and 

• Scenario 2: Operation of proposed facility assuming emissions at the WID long-term (daily 
average) limits.  

7.3.9 Scenario 1 represents the worst-case scenario for the calculation of short-term effects from the proposed 
facility, while Scenario 2 represents the worst-case scenario for the calculation of long-term effects.   
Dispersion Model Selection 

7.3.10 A number of commercially available dispersion models are able to predict ground level concentrations arising 
from emissions to atmosphere from elevated point sources.  Modelling for this study has been undertaken 
using ADMS 4.2, a version of the ADMS (Atmospheric Dispersion Modelling System) developed by 
Cambridge Environmental Research Consultants (CERC) that models a wide range of buoyant and passive 
releases to atmosphere either individually or in combination. ADMS 4.2 brings together the results of recent 
research on dispersion modelling.  The model calculates the mean concentration over flat terrain and also 
allows for the effect of plume rise, complex terrain, buildings, radioactive decay and deposition.  Dispersion 
models predict atmospheric concentrations within a set level of confidence and there can be some variations 
in results between models under certain conditions; the ADMS 4.2 model has been formally validated and is 
widely used in the UK and internationally for regulatory purposes. 

7.3.11 ADMS comprises a number of individual modules each representing one of the processes contributing to 
dispersion or an aspect of data input and output.  Amongst the features of ADMS are: 

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

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

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

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

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

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

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

7.3.13 For meteorological data to be suitable for dispersion modelling purposes, a number of meteorological 
parameters need to be measured on an hourly basis.  These parameters include wind speed, wind direction, 
cloud cover and temperature.  There are only a limited number of sites where the required meteorological 
measurements are made. 
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7.3.14 The year of meteorological data that is used for a modelling assessment can have a significant effect on 
source contribution concentrations.  Dispersion model simulations were performed for emissions from the 
proposed facility using five years of data from Liverpool Speke (approximately 10 km to the west of the site) 
between 2007 and 2011.  Measurements made at Liverpool Speke have been recommended by the 
Meteorological Office.     

7.3.15 Wind roses have been produced for each of the years of meteorological data used in this assessment.  
Figure 7.1 shows the wind roses between 2007 and 2011 at Liverpool Speke.     
Terrain 

7.3.16 The presence of elevated terrain can significantly affect (usually increase) ground level concentrations of 
pollutants emitted from elevated sources such as stacks, by reducing the distance between the plume centre 
line and ground level and increasing turbulence and, hence, plume mixing.  Terrain data have been included 
in the dispersion model.   
Surface Roughness 

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

7.3.18 A surface roughness length of 0.5 m has been assigned during the meteorological processing in ADMS 4.2, 
to represent the average suburban surface characteristics across the study area. 
Building Wake Effects 

7.3.19 The movement of air over and around buildings generates areas of flow circulation, which can lead to 
increased ground level concentrations in the building wakes.  Where building heights are greater than about 
30 - 40% of the stack height, downwash effects can be significant.  The dominant structure (i.e. with the 
greatest dimensions likely to promote turbulence) is the boiler house and fuel store.  The dimension of this 
building is included within the model and is listed in Table 7.8. 

Table 7.8: Dimensions of Buildings Included Within the Dispersion Model 
Building National Grid 

Reference of 
Building Centre 

Height 
(m) 

Length or Diameter 
by 

Width 
 (m) 

Angle (°) 
From 
North 

Boiler House and 
Fuel Store 

350038.4, 
384453.9 30.9 53 by 22.4 90 

 
Emissions Parameters and Rates  

7.3.20 A stack height determination was carried out for the proposed biomass stack, described in Air Quality 
Technical Appendix 7.1. This study established the stack height at which local building-wake effects were no 
longer significant, ensuring the adequate dispersion of pollutants.  A conservative treatment of building-
downwash effects was included as part of this exercise.  The stack height determination indicated a 59 m 
stack height was appropriate. 

7.3.21 The stack location has been modelled at national grid reference coordinates 350105, 384449. The stack 
characteristics are summarised in Table 7.9.  
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Table 7.9: Stack Characteristics 
Parameter Unit Value 

Stack Height (a) m 59 
Number of flues - 1 

Effective diameter m 1.7 
Efflux velocity m.s-1 21.4 

Efflux temperature °C 130 
Oxygen Content % 7.46 

Actual Volumetric flow Am3.sec-1 (1400C, 7.46% 
O2, 12.94% moisture) 

48.6 

Normalised Volumetric 
flow 

Nm3.sec-1 (00C, 11% O2, 
dry) 

38.81 

Notes: (a) The selection of stack height is addressed in the Air Quality Technical Appendix 7.1 
 

7.3.22 The volumetric flows are based on the actual proportion of oxygen (O2) present in the stack emissions. For 
the Biomass CHP Plant, the volumetric flow has been normalised to 11% O2 content, applicable to the WID 
limits. The volumetric flow, in Nm3.s-1, multiplied by the relevant IED concentrations, in mg.Nm-3, gives the 
mass emission rates in g.s-1.  

7.3.23 Emissions of PAHs and PCBs from combustion facilities are not specifically regulated in IED, and 
consequently do not have emission concentration limits.  However, these have been modelled as long-term 
emission concentrations taken from the Integrated Pollution Prevention and Control (IPPC) Reference 
Document on the Best Available Techniques for Waste Incineration [xx].  These concentrations are derived 
from measured values at European waste incineration plants. 

 Table 7.10 summarises the mass emission rates used in this assessment. 
Table 7.10: Concentrations and Mass Emissions of Released Pollutants 

Pollutants 
Short-Term 

Mass Emission 
(g.s-1) 

Long-Term(a) 
Mass Emission 

(g.s-1) 
Total Dust (Particulates) 1.16 0.39 

Total organic carbon (TOC) 
(f) 0.78 0.39 

Carbon Monoxide (CO) - 1.94 
Oxides of Sulphur (SOx) 7.76 1.94 
Hydrogen Chloride (HCl) 2.33 0.39 
Hydrogen Fluoride (HF) 0.16 0.04 
Oxides of Nitrogen (NOx) 15.52 7.76 
Group 1 (Cd + Tl) total - 0.0019 

Group 1metal each - 0.0010 
Group 2 (Hg) total - 0.0019 

Group 3 (Sb, As, Pb, Cr, Co, 
Cu, Mn, Ni, V) total - 0.0194 
Group 3 metal each - 0.0022 
Dioxins / Furans (b) - 3.9E-09 

Ammonia (g) - 0.39 
PCB (c) - 0.0002 
PAH (d) - 0.0004 
B(a)P (e)  0.000039 

Notes: 
(a) For averaging periods of 24 hours or greater. 
(b)  The emission rate of dioxins and furans is presented as an aggregate of the separate congeners. More 

 information is contained in the following section.    
(c) Calculated using a concentration of 5.0 x 10-3 mg.Nm-3 
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(d) Calculated using a concentration of 1.0 x 10-2 mg.Nm-3 
(e) Calculated using a concentration of 1.0 x 10-3 mg.Nm-3 
(f)  Characterisation of TOCs has not been undertaken as such it is assumed that the composition  is 100% 

  benzene in accordance with Environment Agency’s H1 Guidance [xxi]]. 
(g) Ammonia emissions are expected due to ammonia slippage as part of the selective non catalytic  

  reduction (SNCR) abatement for NOx with urea. It is expected that the emissions will be no more than 
  10 mg.Nm-3.   

7.3.24 The June 2010 EA guidance for the assessment of Group 3 heavy metals provides advice to applicants on 
how the EA will consider air quality impacts from Group 3 metals stack emissions from facilities.  This 
guidance is aimed at the PPC permitting stage, however it provides relevant advice on carrying out screening 
exercises and is applicable to planning applications where sensitive receptors are located close to the source 
of emissions.  The EA guidance requires that the assessment follows a staged approach to the assessment 
of Group 3 metals, initially assuming that they are each present at 100% of the limit and then that they are 
present at equal proportion of the limit (11%) and finally, if the metal was not screened out in the first two 
stages, that the remaining metals are present at more realistic levels.  A similar approach has been applied 
to Group 1 metals. 
Metal Deposition 

7.3.25 The dry-deposition rates were then derived from the concentration in air based on an assumed dry 
deposition velocity of 0.01 m.s-1 for the particle-bound phase, and 0.029 m.s-1 for Hg.  Deposition rates were 
calculated using empirical methods recommended by the EA [iii].  

7.3.26 Dry deposition flux (μg.m-2.s-1)   =  ground level concentration (μg.m-3) x deposition velocity (m.s-1) where the 
deposition velocity for particle-bound phase is 0.01 m.s-1 and for Hg is 0.029 m.s-1. 
Dioxins and Furans 

7.3.27 Dioxins and furans exist as a number of different but closely related compounds.  Each different compound is 
referred to as a congener with each congener having different toxicities and physical properties with regard to 
its fate in the environment.  To account for this, relevant individual congeners have been identified for the 
purposes of dispersion modelling.  The assumed dioxin and furan congener profiles are presented in Table 
7.11 based on measurements at Tyseley incinerator in 2007 presented in a report by AEA in 2008 [xxii].   

7.3.28 Consideration of dioxins and furans at the emission limit specified in IED and adopting the aforementioned 
profile is considered to be a conservative basis for assessment.  The emission rates for each congener are 
presented in Table 7.11.  
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Table 7.11: Assumed Congener Profile and Mass Emissions 
Congener I-TEQ (toxic  

equivalent 
quotient)(ng.m-3) 

I-TEQ (toxic  
equivalent 
quotient)  
(mg.m-3) 

I-TEQ (toxic  
equivalent 
quotient)  
(mg.Nm-3) 

Emission 
Rate  

(g.s-1) TEQ 

2,3,7,8-TCDD 1.7E-03 1.7E-09 2.8E-09 1.1E-10 
1,2,3,7,8-PeCDD 9.3E-03 9.3E-09 1.5E-08 5.9E-10 

1,2,3,4,7,8-HxCDD 2.8E-03 2.8E-09 4.5E-09 1.8E-10 
1,2,3,7,8,9-HxCDD 1.1E-02 1.1E-08 1.9E-08 7.2E-10 
1,2,3,6,7,8-HxCDD 2.8E-03 2.8E-09 4.5E-09 1.8E-10 

1,2,3,4,6,7,8-HpCDD 5.0E-03 5.0E-09 8.2E-09 3.2E-10 
OCDD 1.4E-03 1.4E-09 2.3E-09 9.0E-11 

2,3,7,8-TCDF 1.0E-03 1.0E-09 1.7E-09 6.6E-11 
2,3,4,7,8-PeCDF 8.8E-04 8.8E-10 1.4E-09 5.6E-11 
1,2,3,7,8-PeCDF 8.8E-03 8.8E-09 1.4E-08 5.6E-10 

1,2,3,4,7,8-HxCDF 2.5E-03 2.5E-09 4.1E-09 1.6E-10 
1,2,3,7,8,9-HxCDF 4.0E-03 4.0E-09 6.6E-09 2.6E-10 
1,2,3,6,7,8-HxCDF 1.7E-03 1.7E-09 2.8E-09 1.1E-10 
2,3,4,6,7,8-HxCDF 6.5E-03 6.5E-09 1.1E-08 4.2E-10 

1,2,3,4,6,7,8-HpCDF 8.8E-04 8.8E-10 1.4E-09 5.6E-11 
1,2,3,4,7,8,9-HpCDF 2.8E-04 2.8E-10 4.5E-10 1.8E-11 

OCDF 6.0E-05 6.0E-11 9.9E-11 3.8E-12 
Total  6E-08 1E-07 3.881E-09 

 

 

Receptors 

7.3.29 Sensitive receptors should be selected where the public is regularly present and likely to be exposed over the 
averaging period of the objective. LAQM.TG(09) [xxiii] provides examples of where the air quality objectives 
should and should not apply.  Relevant exposure locations are summarised in Table 7.12. 
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Table 7.12: Example of Where Air Quality Objectives Apply 

Averaging Period Objectives should apply at: Objectives should generally 
not apply at: 

Annual-mean 

All locations where members of 
the public might be regularly 
exposed. Building façades of 

residential properties, schools, 
hospitals, care homes etc. 

Building façades or offices or 
other places of work where 

members of the public do not 
have regular access.  

Hotels, unless people live there 
as their permanent residence. 

Gardens of residential 
properties.  

Kerbside sites (as opposed to 
locations at the buildings 

façades), or any other location 
where public exposure is 

expected to be short-term. 

24-hour mean 

All locations where the annual-
mean objective would apply, 

together with hotels. 
Gardens of residential 

properties. 

Kerbside sites (as opposed to 
locations at the buildings 

façade), or any other location 
where public exposure is expect 

to be short-term. 

1-hour mean 

All locations where the annual 
and 24-hour mean would apply. 
Kerbside sites (e.g. pavements 

of busy shopping streets).  
Those parts of car parks, bus 

stations and railway stations etc 
which are not fully enclosed, 
where members of the public 
might reasonably be expected 

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

longer. 

Kerbside sites where the public 
would not be expected to have 

regular access 

 
7.3.30 Modelling has been undertaken for a coarse grid of receptors, 200 m apart, to a 10 km radius around the 

proposed Biomass CHP Plant, and a fine grid of receptors, 60 m apart to a 3 km radius around the proposed 
Biomass CHP Plant. 

7.3.31 In addition, the operational effects from stack emissions of the proposed Biomass CHP Plant have been 
assessed at the façades of local existing receptors.  Receptors have been selected at representative 
locations where changes in pollutant concentrations are anticipated to be greatest as a result of the proposed 
Biomass CHP Plant.  The receptor locations are given in Table 7.13 and illustrated in Figure 7.2 and have all 
been modelled at a height of 1.5 m, representative of typical head height. 
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Table 7.13: Sensitive Receptors 

Receptor ID Receptor Location Approximate OS Grid Reference 
(m) 

1 Baynard Drive 349146, 384322 
2 School off Hale Road 348491, 383985 
3 Hoghton Road 347225, 382581 
4 School (in Liverpool AQMA) 345464, 382992 
5 Westfield Primary School 350494, 382414 
6 Riverside College 1 350338, 383068 
7 School, Queens Way 351060, 383832 
8 Church Street 351050, 384149 
9 Catherine Street 351258, 385003 
10 School, off Lugsdale Road 351690, 385328 
11 College, Milton Road 351215, 385471 
12 Gerard Street (in AQMA2) 351610, 385698 
13 Albert Road (in AQMA1) 351828, 386070 
14 School, off St Michael Road 349333, 385202 
15 Brinton Close 350079, 385550 
16 School, Coronet Way 348636, 385882 
17 St Peter &Paul High School 350868, 386532 
18 School, Upton 348882, 387223 
19 Fairfield High School 351936, 386994 
20 Riverside College 2 350476, 388265 
21 Derby Road 351571, 387354 
22 Roydon Avenue 350907, 381866 
23 Grange Comprehensive School 352254, 382253 
24 Weston Primary School 1 350325, 381302 
25 Weston Primary School 2 351111, 380667 
26 Comprehensive Health School 351781, 381131 
27 Pewithall Primary School 351631, 381416 

 

NOx to NO2 Relationship 

7.3.32 The NOx emissions associated with combustion activities at the facility will typically comprise approximately 
90-95% nitric oxide (NO) and 5-10% nitrogen dioxide (NO2) at source.  The NO oxidises in the atmosphere in 
the presence of sunlight, ozone and volatile organic compounds to form NO2, which is the principal concern 
in terms of environmental health effects. 

7.3.33 There are various techniques available for estimating the proportion of NOx converted to NO2.  The methods 
used in this assessment are discussed below.     
Assumptions for Annual-Mean Calculations 

7.3.34 Total conversion (i.e. 100%) of NO to NO2 is sometimes used for the estimation of the absolute upper limit of 
the annual mean NO2.  This technique is based on the assumption that all NO emitted is converted to NO2  
before it disperses to ground level.  However, it should be noted that even at ambient concentrations a 
proportion of NOx remains in the form of NO.  Total conversion is, therefore, an unrealistic assumption, 
particularly in the near field. 
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7.3.35 The EA recommends that for a ‘worst case scenario’, a 70% conversion of NO to NO2 should be considered 
for calculation of annual average concentrations [xxiv].  If a breach of the annual average NO2 objective/limit 
value occurs, the EA requires a more detailed assessment where operators are asked to justify the use of 
percentages lower than 70%. 

7.3.36 For the purposes of this assessment, a 70% conversion of NO to NO2 is assumed for annual average NO2  
concentrations in line with the EA’s recommendations. 
Assumptions for Hourly Mean Calculations 

7.3.37 For the calculation of short-term contributions from the proposed Biomass CHP Plant to ground level 
concentrations of NO2, 35% of the modelled NOx was added to the background concentration of NO2. 

7.3.38 An assumed conversion of 35% follows the EA’s recommendations for the calculation of ‘worst case 
scenario’ short-term NO2 concentrations [xxiv].  If a breach of the hourly NO2 objective/limit value is predicted 
on this basis, the EA requires a more detailed assessment where operators are asked to justify their use of 
percentages lower than 35%.  
Significance of Effects - Stack Emissions 

7.3.39 In order to ensure that the descriptions of effects used within this chapter are clear, consistent and in 
accordance with recent guidance, definitions have been adopted from the EA’s H1 Guidance [iii]. 

7.3.40 Table 7.14 provides a summary of criteria that should be used to:  

• Screen out insignificant emissions,  

• Identify when detailed dispersion modelling is required, and  

• Assess the significance of effects against air quality criteria. 
 



Widnes 3MG Biomass CHP Plant  BWSC 
 

ES Chapter 7 – Air Quality 24 2012 
RPS                                                                                               

Table 7.14: Summary for the Assessment of Stack Emissions to Air – H1 Methodology 
Parameter Long-Term Short-Term 

Criteria for screening 
out Insignificant 

Emissions 

Emissions can be seen as 
insignificant where: 

PC long-term < 1% of long-term 
EAL / EQS 

Emissions can be seen as 
insignificant where: 

PC short-term < 10% of short-
term EAL / EQS 

Criteria for detailed air 
modelling 

Detailed air modelling is 
required if: 

PC Long-term >70% of long-
term EAL / EQS or where there 

is an AQMA / AQAP for a 
substance 

Detailed air modelling is 
required if: 

PC short-term >20% of (short-
term EAL / EQS minus the long-
term background concentration) 

or where there is:  
- local human population 

- presence of SSSI, SAC etc. 
within specified distance 

- groundwater vulnerable zone  
- other exceptional concerns 

Acceptability against 
local Environmental 

Quality Requirements 

If Long-term background > EU 
EQS 

or PEC long-term > long-term 
EU EQS then consideration of 

further control measures is 
required. 

If long-term background > long-
term National EQS or PEC 

long-term > long-term National 
EQS then the operator needs to 

justify that further control 
measures are not required. 

Comparison with EALs can be 
treated as for National EQS 

If PEC short-term (PC short-
term plus twice the long-term 

background) > short-term 
National EQS, then the operator 

needs to justify that further 
control measures are not 

required 

Notes:  PC = process contribution; PEC = predicted environmental concentration (PC plus background concentration) 
  EAL = Environmental Assessment Level; EQS = Environmental Quality Standard 
  AQMA = Air Quality Management Area; AQAP = Air Quality Action Plan 

Approach to Assessment of Operational Traffic Effects  

7.3.41 The construction of the proposed Biomass CHP Plant  and associated infrastructure would generate traffic, 
comprising contractors’ vehicles and Heavy Goods Vehicles (HGVs), excavators, and other diesel-powered 
vehicles.  The operation of the proposed Biomass CHP Plant would have associated HGV and Light Goods 
Vehicles (LGVs) assorted with staff access, the removal of waste products and delivery of consumables.  
This would result in emissions of nitrogen oxides, particles and other combustion-related pollutants. 

7.3.42 The Highways Agency’s Design Manual for Roads and Bridges (DMRB) method provides criteria for 
determining those roads affected by a project and, therefore, requiring a local air quality assessment. The 
criteria are as follows: 

• Road alignment changes by 5 m or more; or 

• Annual average daily traffic flows change by 1,000 or more; or 

• Annual average daily Heavy Duty Vehicle (HDV) flows change by 200 or more; or 

•  Daily average speed will change by 10 km.hr-1 or more; or 

• Peak hour speed will change by 20 km.hr-1 or more. 
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7.3.43 This is not the case for the proposed Biomass CHP Plant which would generate no more than 90 vehicles 
(two-way flow) per day, therefore traffic-related air quality effects have not been considered further in this 
assessment.  
Approach to Assessment of Operational Odour and Dust Effects  

7.3.44 The Biomass CHP Plant itself has no significant potential for odours as the combustion process itself 
effectively destroys any odorous compounds. The likely impact of these fugitive releases of odour has been 
assessed qualitatively using the source-pathway-receptor conceptual model. A similar approach has been 
used to assess the likely risk of effects from dust taking into account the significance of the sources and their 
likely duration and frequency, the proximity to sensitive receptors and the project design solutions and 
mitigation incorporated into the scheme. 
Approach to Assessment of Ecological Effects  
Overview 

7.3.45 All European and nationally designated sites within a 10 km radius of the proposed Biomass CHP Plant have 
been considered in this assessment.  

7.3.46 In accordance with EA guidance [xxv], where the designations cover considerable areas a series of discrete 
receptors have been included within the dispersion modelling to account for the geographic variation of 
predicted concentrations within the bounds of the sites. The maximum PCs and PECs for each habitat type 
have been used to assess the worst-case impact.  
Critical Levels 

7.3.47 Critical levels are maximum atmospheric concentrations of pollutants for the protection of vegetation and 
ecosystems and are specified within relevant European air quality directives and corresponding UK air quality 
regulations.  PCs and PECs of NOx, SO2 and NH3 have been calculated for comparison against critical level 
thresholds.  Background NOx, SO2 and NH3 concentrations at each designated site have been derived from 
the UK Air Pollution Information System (APIS) database [xxvi].   
Critical Loads 

7.3.48 Critical loads refer to the quantity of deposited one or more pollutants, below which significant harmful effects 
on sensitive elements of the environment do not occur, according to present knowledge.  As well as 
accounting for NOx, SO2, HCl and HF emissions as a result of fuel burn, assessment of critical loads also 
considers emissions of ammonia (NH3).   
Critical Levels – Acidification  

7.3.49 Percentage contributions to acid deposition have been derived from ADMS dispersion modelling.  Deposition 
rates were calculated using empirical methods recommended by the EA [xxv] as follows: 

• The dry deposition flux (μg.m-2.s-1) was calculated as ground level concentration (µg.m-3)   x   
deposition (m.s-1) where deposition velocities are 0.0015 m.s-1 for NO2, 0.012 m.s-1 for SO2, 0.02 m.s-1 
for NH3. 

• Units were converted from µg m-2 s-1 (where µg refers to µg of the chemical species) to units of 
kg.ha-1.year-1 by multiplying the dry deposition flux using standard conversion factors (96 for NO2, 157.7 
for SO2, 259.7 for NH3 and 306.7 for HCl). 

• Units were converted to equivalents (keq.ha-1.year-1) and the degree to which is a the chemical 
species is acidifying was established, calculated as the proportion of N or S within the molecule, by 
multiplying the dry deposition flux (kg. ha-1.year-1) by conversion factors (0.071428 for N, 0.0625 for S). 

7.3.50 Predicted contributions to acid deposition have been calculated and compared with the relevant critical load 
range for the habitat types associated with each designated site as derived from the APIS database.   
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7.3.51 For SSSIs, SACs and SPAs acid deposition is not calculated based on a critical load value, rather it is 
assessed against a critical load function.  The difference between standard critical loads (CL) and the critical 
load functions (CLF) is one of accuracy and the apportioning of chemical contributors to the final deposition. 

7.3.52 Standard CLs are calculated based on the dominant soil type, including weathering patterns and rainfall pH 
within 1 km grid squares across the UK.  For woodland ecosystems, a mass balance approach is also used 
based on the underlying soil chemistry and critical chemical criteria (the balance between calcium and 
aluminium ions in soil solution at which fine root damage occurs) and critical limits that will protect the 
receptor from the adverse effects of acidification – i.e. a balance between inputs of acidity into the system 
with sinks and outputs from it.   

7.3.53 CLFs were developed to assess the balance between both acidifying species, nitrogen and sulphur, plus to 
take into account the rate of N removal from the soil as part of natural processes.  By plotting a graph of N 
against S, along with the predicted deposition, the potential exceedence can be seen.  

7.3.54 Therefore, by using a CLF rather than standard CL, it is possible to see whether exceedence occurs mainly 
as a result of N or S deposition or the balance between them since it is possible for a particular habitat type to 
be more sensitive to one than the other.  This would not be detected by a standard CL.  It is also then 
possible to see whether greater reductions in one rather than the other are required to remove the 
exceedence.    
Critical Loads – Eutrophication  

7.3.55 Percentage contributions to nitrogen deposition have been derived from ADMS dispersion modelling.  
Deposition rates were calculated using empirical methods recommended by the EA, as follows: 

• NOx and NH3 dry deposition flux was calculated (0.0015 m.s-1 for NO2 and 0.02 m.s-1 for NH3 
 assumed as deposition velocity); 

• The deposition flux (µg.m-2.s-1) was calculated as ground level concentration (μg.m-3) x deposition 
 velocity (m.s-1); 

• Units of µg.m-2.s-1 were converted to units of kg. ha-1.year-1 by multiplying the dry deposition flux by 
 standard conversion factors (96 for NOX and 259.7 for NH3). 

7.3.56 Predicted contributions to nitrogen deposition have been calculated and compared with the relevant critical 
load range for the habitat types associated with the designated site.  These have been derived from the APIS 
database. 

7.3.57 The significance of predicted acid deposition at the identified ecological receptors is addressed in Chapter 11 
- Ecology of the Environmental Statement. 
Approach to Assessment of Cumulative Impacts 

7.3.58 Where there are multiple industrial facilities located in close proximity to each other, there is the potential for 
cumulative effects to arise.    

7.3.59 The combined effects of existing nearby sources have been accounted for in this assessment through the 
selection of appropriate baseline ambient air quality data.  However, specific consideration has been given to 
local sources identified during scoping as follows: 

• Traffic emissions associated with the Stobart Park development taken from the air quality 
 assessment submitted with the planning application January 2012; 

• Stack emissions associated with the proposed Ineos Chlor Energy from Waste Plant; and 

• Stack emissions associated with the combined heat and power (CHP) plant proposed as part of the 
 Anaerobic Digester (AD) at the existing ReFood Granox Site. Emissions from the safety flare 
 associated with the CHP have not been considered as emissions from this source have are unlikely 
 to be significant due to its intermittent operation. Emissions from the existing combustion sources 
 at the Ganox Site have not be modelled as it is reasonably assumed that these are already 
 accounted for within the baseline. 
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Approach to Greenhouse Gas Emissions Assessment 

7.3.60 The scope of the assessment comprises direct and indirect emissions associated with the operational phase 
of the proposed development over its expected 20 year lifetime. Construction and decommissioning phase 
emissions are not included within the scope, as their significance is expected to be minor compared to the 
operational phase, based upon lifecycle data for similar facilities. 

7.3.61 Within the field of carbon footprint assessment, the terms ‘scope 1, 2 and 3’ (coined in ‘The Greenhouse Gas 
Protocol’1) have become widely used to denote specific subsets of direct and indirect emissions. These 
terms may be defined as follows: 

• Scope 1 - Direct emissions from sources or sites controlled by the company or project assessed. 
This covers, for example, direct GHG releases from combustion on the solid biomass CHP plant site 
(although biogenic emissions from renewable biomass fuel are treated separately – see detail in 
following sections) or emissions from transport by vehicles owned or controlled by the project assessed. 

• Scope 2 – Indirect emissions associated with the generation of electricity consumed or displaced 
by the company or project assessed (excluding transmission and distribution losses). 

• Scope 3 – All other indirect emissions that arise as a consequence of the project or company’s 
activities. These include supply chain emissions and other indirect effects.  

7.3.62 As noted, scope 3 emissions have been included within the assessment where possible. Similarly, in order to 
form the most comprehensive assessment, where available the emissions factors used include the Kyoto 
basket2 of GHGs, converted to CO2-equivalent global warming potential (GWP). This is denoted by CO2e 
units in emissions factors and calculation results. 

7.3.63 Emissions associated with the fuel production/supply chain and road or rail transport have been estimated. 
Together with emissions avoided through electricity and heat export (displacing emissions associated with 
conventional energy generation) and through diversion of waste wood from landfill disposal (where it would 
decay to produce landfill gas, with a high global warming potential), these form part of an annual emissions 
balance for the proposed facility that has been estimated for each year of its expected operational lifetime.  
Limitations of the Assessment 

7.3.64 The assessment has limitations and uncertainties in a number of areas including: 

• Overall limitations of the model algorithms; 

• Estimates of background concentrations; 

• Meteorological data uncertainties; 

• Uncertainties in source activity data such as traffic flows, stack emissions and emissions factors; 
and 

• Model input parameters such as roughness length and minimum Monin-Obukhov length. 
7.3.65 With respect to (i), modelling has been undertaken using the atmospheric dispersion model ADMS 4.2. No 

dispersion model is wholly accurate and all models will produce variations in results under certain conditions.  
However, the model has been extensively validated and the full set of model validation documents is 
available on CERC’s web site. Dispersion models typically have an accepted uncertainty of up to +/-25% and 
this is taken into account when devising the criteria for establishing significance. 

7.3.66 With respect (ii) to (v), a range of realistic input parameters has been considered and the option predicting 
the most conservative outcome has been included within the model. On this basis, the results of the 
assessment should be considered a worst-case scenario. 

                                                                 
1 The Greenhouse Gas Protocol – A Corporate Reporting and Accounting Standard, Revised Edition (WRI and WBCSD, 2004) 
2 Methane, nitrous oxide, hydrofluorocarbons, perfluorocarbons and sulphur hexafluoride 
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7.3.67 The assessment of greenhouse gas emissions is based on a number of assumptions regarding the proposal 
and these are set out in Section 2 of Appendix 7.2. 
Assessment of Significance 

7.3.68 In order to assess the significance of the impacts on local air quality the following definitions of potential 
significance have been assumed as follows in accordance with the ES: 

• Neutral -  No significant effects 

• Minor -  Not noteworthy or material – impacts are of low magnitude and frequency 

• Moderate - Noteworthy, material – impacts are of moderate magnitude and frequency 

• Major -  Impacts are likely to be of high magnitude and frequency with quality standards being 
exceeded at times 

• Substantial - Impacts will be of a consistently high magnitude and frequency  

7.4 Baseline Air Quality Conditions 

Overview 

7.4.1 Monitors at locations classified as urban background measure pollutant concentrations away from the 
influence of local emission sources and are therefore broadly representative of the underlying background 
pollution levels in residential areas within large conurbations.  The results of monitoring at urban background 
locations are considered an appropriate source of data for the purposes of describing baseline air quality. 

7.4.2 Information on background air quality in the UK is available from a variety of sources including local 
authorities, national network monitoring sites and other published sources including: 

• Each local authority has published the results of its Review and Assessment (R&A) of air quality, 
with reference to local monitoring and modelling studies, providing a description of air quality at both 
kerbside and non-kerbside locations; 

• The National Air Quality Information Archive (NAQIA) [xxvii], which includes: the published results 
of air quality monitoring surveys across the UK; and projections of pollutant concentrations, for each 1 
km grid square in the UK for the years, 2001 and 2010; 

• The Toxic Organic Micropollutants (TOMPs) network; 

• The Lead and Multi-Element Networks (LMEM); and  

• The Nitric Acid Monitoring Network (NAMN) and Acid Gases and Aerosols Sites (AGANET). 
7.4.3 This information can be supplemented with reference to historical monitoring campaigns undertaken in the 

study area or by undertaking a study specific monitoring campaign.   
7.4.4 Monitoring data from the above sources have been reviewed with the aim of establishing background 

concentration at a realistic and conservative level.  
Review and Assessment Process 

7.4.5 The proposed Biomass CHP Plant is located within the administrative area of Halton Borough Council 
(HBC). Knowsley Council (KC), St Helens Metropolitan Borough Council (SHMBC), Warrington Borough 
Council (WBC), Cheshire West and Chester Council (CWCC) and Liverpool City Council (LCC) are 
neighbouring local authorities located within the study area for this assessment. 

7.4.6 HBC has designated two AQMAs within Widnes town centre due to high levels of NO2 attributable to road 
traffic emissions. The AQMAs are 1.7 km and 2.5 km to the north-east of the Application Site.  
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7.4.7 KC has not designated any AQMAs. SHMBC, WBC and CWCC have all designated AQMAs due to high 
levels of NO2; however, these AQMAs are all more than 10 km from the Application Site. LC has designated 
the whole city as AQMA due to high levels of NO2. The nearest part of this AQMA is 4.5 km to the west of the 
Application Site. 

7.4.8 In summary, the Application Site is not located within an AQMA.  
Nitrogen Dioxide and Particulate Matter 
Local Monitoring Data 

7.4.9 HBC continuously monitor NO2 and PM10 concentrations at an urban background location with an automatic 
analyser at Lower House Lane, approximately 1 km away from the proposed Biomass CHP Plant. The next 
closest urban background monitoring site within the study area is located at Liverpool Speke, approximately 
6.4 km away from the proposed Biomass CHP Plant. Annual-mean NO2, PM10 and PM2.5 concentrations are 
measured at Liverpool Speke. Available data for these locations are provided in Table 7.15.  

Table  7.15: Automatically Monitored Urban Background Annual Mean Concentrations  
Concentration (μg.m-3) Site 

Name 
National 

Grid 
Reference 

Pollutant 
2006 2007 2008 2009 2010 2011 

NO2 27.9 27.3 34.8 N/A Lower 
House 
Lane 

350681, 
385245 

 PM10 24.2 21.5 22.2 24.2 N/A 

NO2 22.0 24.0 22.0 22.0 29.8 23.8 

PM10 21.9 18.1 16.0 16.2 17.5 16.2 
Liverpo

ol 
Speke 

343887, 
383601 

PM2.5 - - 12.0 11.8 11.7 11.8 

   N/A = Data not available as monitoring ceased. 
7.4.10 The annual-mean pollutant concentrations for all the pollutants are below the relevant AQS objective.    

NAQIA Estimates 

7.4.11 The NAQIA provides estimates of pollution concentrations of NO2 and PM across the UK at a resolution of 
1 km2 for 2010.  This includes emissions from all sources, i.e. road, background, industrial etc. 

7.4.12 Table 7.16 provides the total annual-mean NO2 concentrations for the grid square of the monitoring sites and 
the Application Site. 

Table  7.16: NAQIA Mapped Annual-Mean NO2 Concentrations 
Concentration (μg.m-3) Site Name 

Range of 
Monitored 

Estimated Mapped NAQIA 

Lower House Lane 27.3 - 34.8 25.5 

Liverpool Speke 22.0 - 29.8 34.0 

Application Site - 31.0 

 Nearest 1 km grid square national grid reference to Application Site is 350500,384500 
7.4.13 Similarly, Table 7.17 provides the total annual-mean PM10 concentration for the grid square of the monitoring 

sites and the Application Site.   
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Table  7.17: NAQIA Mapped Annual-Mean PM10 Concentrations 
Concentration  (μg.m-3) Site Name 

Range of 
Monitored 

Estimated Mapped NAQIA 

Lower House Lane 21.5 - 24.2 16.6 

Liverpool Speke 16.0  - 21.9 16.7 

Application Site - 18.4 

7.4.14 Similarly, Table 7.18 provides the total annual-mean PM2.5 concentration for the grid square of the monitoring 
site at Liverpool Speke and the Application Site.   

Table  7.18: NAQIA Mapped Annual-Mean PM2.5 Concentrations 
Concentration  (μg.m-3) Site Name 

Range of 
Monitored 

Estimated Mapped NAQIA 

Liverpool Speke 11.7 - 12.0 12.8 

Application Site - 11.6 
 

Summary  

7.4.15 For NO2, the NAQIA estimated concentration at Lower House Lane is below the range of monitored 
concentrations. At Liverpool Speke, the NAQIA estimated concentration is above the range of monitored 
concentrations. However, the NAQIA estimate at the Application Site falls within the range of monitored 
concentrations at Lower House and is higher than monitored data at Liverpool Speke. For a realistic and 
conservative assessment, the NAQIA estimate of 31 μg.m-3 at the Application Site has been assumed to be 
representative of baseline concentrations in the study area.   

7.4.16 For PM10, the NAQIA estimated concentration at Lower House Lane is below the range of monitored 
concentrations. At Liverpool Speke, the NAQIA estimated concentration is within the range of monitored 
concentrations. For a realistic and conservative assessment, the highest monitored annual-mean PM10 
concentration of 24.2 μg.m-3 measured at Lower House Lane, approximately 1 km away from the proposed 
Biomass CHP Plant has been assumed to be representative of baseline concentrations in the study area.   

7.4.17 For PM2.5, the NAQIA estimate at Lower House is higher than both the NAQIA estimate at the Application 
Site and measured concentration at Lower House. For a conservative assessment, the NAQIA estimate at 
lower house 12.8 μg.m-3 has been assumed to be representative of baseline concentrations in the study 
area. 
Benzene 

7.4.18 Benzene monitoring in urban background locations is not undertaken by HBC.  The NAQIA provides an 
estimate for benzene concentrations for the year 2001 . The annual-mean benzene concentration at the 
Application Site was 0.8 μg.m-3 in 2001. In AEA’s recent report ‘UK modelling under the Air Quality Directive 
(2008/50/EC) for 2010’ [xxviii], the mapped annual mean benzene concentrations around the study area was 
estimated to be between 0.5 – 1 μg.m-3 in 2010. The NAQIA estimate falls within this range and has been 
assumed to be representative of baseline concentrations in the study area.   
Carbon Monoxide 

7.4.19 CO monitoring in urban background locations is not undertaken by HBC.  However, CO is monitored at the 
AURN monitoring station at Liverpool Speke, approximately 6.4 km away from the proposed Biomass CHP 
Plant. The annual mean CO concentrations monitored from 2006 to 2011 are provided are Table 7.19. 
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Table  7.19: Annual-Mean Background CO Concentrations  
Site Name Concentration (μg.m-3) 

 2006 2007 2008 2009 2010 2011 
Liverpool Speke 163 172 144 191 251 206 

 

7.4.20 The measured concentrations at Liverpool Speke are all well below the AQS objective of 10,000  μg.m-3.  
The NAQIA also provides an estimate for CO concentrations for the year 2001. The annual-mean CO 
concentration at the Application Site was 402 μg.m-3. Defra’s series of reports “Air Pollution in the UK” 
illustrates the spatial distribution of pollutants derived from a combination of monitoring and modelling 
studies. In the 2010 report [xxix], CO concentrations at urban background sites across the UK range from 
110 to 160 μg.m-3, with concentrations ranging from 160 to 250 μg.m-3 in urban areas. Monitoring data at 
Liverpool Speke is very close to this range, with a maximum of  251 μg.m-3 measured in 2010 and as such 
has been  assumed to be representative of baseline concentrations in the study area.   
Sulphur Dioxide 

7.4.21 SO2 monitoring in urban background locations is not undertaken by HBC.  However, SO2 is monitored at the 
AURN suburban location at Liverpool Speke. The annual mean SO2 concentrations monitored in 2006 and 
2009 are provided are Table 7.20. 

Table  7.20: Annual-Mean Background SO2 Concentrations  
Site Name Concentration (μg.m-3) 

 2006 2007 2008 2009 2010 2011 

Liverpool Speke 6.2 6.0 6.4 4.7 4.4 3.3 
 

7.4.22 The measured concentrations at Liverpool Speke are all well below the AQS objective of 20 μg.m-3. The 
NAQIA also provides an estimate for SO2 concentrations for the year 2001. The annual-mean SO2 
concentration at the Application Site was 5.8 μg.m-3.  In Defra’s “Air Pollution in the UK 2010”, average SO2 
concentrations across the UK have generally decreased from over 40 μg.m-3 in 1991 to below 5 μg.m-3 in 
2005.  Since 2005, the average SO2 concentration across the UK has remained below 5 μg.m-3. For a 
conservative assessment, the maximum monitored SO2 concentration of 6.2 μg.m-3 at Liverpool Speke has 
been assumed to be representative of baseline concentrations in the study area. 
Dioxins and Furans 

7.4.23 Dioxins and Furans concentration data are currently available from six sites in the UK that form the Toxic 
Organic Micropollutants (TOMPs) network. Table 7.21 presents the concentrations of dioxins and furans 
monitored for UK sites since 2006. 
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Table  7.21: Annual-Mean Dioxin and Furan Concentrations  
Site Name Concentration  (fg(TEQ).m-3) 

 2006 2007 2008 2009 2010 
London Ashdown 

House/Nobel 
House 

5.9 7.2 10.94 41.4 38.6 

Stoke Ferry 6.6 5.9 Discontinued Discontinued Discontinued 

Manchester 18.8 18.3 19.0 14.2 48.7 

Auchencorth - - 6.44 0.56 5.01 

Middlesborough 17.0 18.5 24.0 Discontinued Discontinued 

Hazelrigg 26.8 6.7 3.7 13.49 8.0 

High Muffle 0.5 1.4 0.5 9.4 2.8 
 

Notes:  the Dioxin TEQ values are best case estimates. In samples in which a congener is not detected during 
analysis, the value used in calculating concentrations is zero. Concentrations of 17 of the most toxic dioxins 
including tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD) are measured. 

 

7.4.24 The urban background site in Manchester is the closest to the Application Site, situated 35 km away. The 
monitored dioxins and furans in Manchester are generally consistent ranging from 18.3 to 48.7 fg(TEQ).m-3 
and are towards the upper end of the range of monitored data. For a conservative assessment, the 
maximum monitored dioxin and furan concentration of 48.7 fg(TEQ).m-3 at Manchester has been  assumed 
to be representative of baseline concentrations in the study area. 
Polycyclic Aromatic Hydrocarbons 

7.4.25 Polycyclic aromatic hydrocarbons (PAHs) and polychlorinated biphenyls (PCBs) data are also available from 
sites that form part of the TOMPs network.  There are numerous compounds classified as PAHs and the 
potential effect of PAHs is commonly assessed against an indicator compound in the group, benzo(a)pyrene 
(B(a)P). Data for benzo(a)pyrene have been collated from the nearest  monitoring site to proposed Biomass 
CHP Plant, located at Liverpool Speke.  

7.4.26 Table 7.22 present the most recent three years of monitoring data at Liverpool Speke for PAHs 
(benzo(a)pyrene).     

Table  7.22: Annual-Mean Polycyclic Aromatic Hydrocarbons (B(a)P) Concentrations  
Concentration (ng.m-3) Site Name 

2007 2008 2009 
Liverpool Speke 0.17 0.32 0.21 

7.4.27 The monitored PAHs concentration ranges from 0.17 to 0.32 ng.m-3. The monitored concentrations are close 
to the EA’s long-term EAL of 0.00025 µg.m-3 (0.25 ng.m-3) in both 2007 and 2009, and above the EAL in 
2008. In AEA’s recent report ‘UK modelling under the Air Quality Framework Directive (96/62/EC) and Fourth 
Daughter Directive (2004/107/EC) for 2010 covering As, Cd, Ni and B(a)P’[xxx ], the mapped annual mean 
B(a)P concentrations around the study area was estimated to be 0.31 ng.m-3 in 2010. The maximum 
monitored concentration at Liverpool Speke is very close to the AEA estimate, therefore for a conservative 
assessment, the maximum monitored B(a)P concentration of 0.32 ng.m-3 at Liverpool Speke has been  
assumed to be representative of baseline concentrations in the study area.  
Polychlorinated Biphenyls 
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7.4.28 PCBs are currently available from six sites in the UK that form the Toxic Organic Micropollutants (TOMPS) 
network. Table 7.23 presents the last five available years of PCBs monitoring data at Manchester, the closest 
monitoring location to the Application Site. 

Table  7.23: Annual-Mean Concentrations of Polycyclic Biphenyls 
Concentration (pg.m-3) Site Name 

2006 2007 2008 2009 
Manchester 117 52 25 49 

 
7.4.29 The total annual-mean concentrations of PCBs measured at the Manchester site are well below the EA’s 

long-term EAL of 0.2 µg.m-3 (200,000 pg.m-3). Therefore, the highest monitored concentration of 117 pg.m-3 
has been used within the assessment.  
Heavy Metals 

7.4.30 Monitoring for lead and other metals has been carried out at a number of locations in the UK since 1976 as 
part of the Lead and Multi-Element Networks (LMEM).  The closest monitoring site is located at Manchester 
Wythenshaw, an urban location.  The average concentration of each metal in each year is presented in 
Table 7.24 together with the mapped annual-mean metal concentrations available from AEA’s recent report 
[xxx] around the study area in 2010. 

Table  7.24: Metals Concentrations (ng.m-3) at Manchester Wythenshawe 
Pollutant Concentration (ng.m-3) 

 2007 2008 2009 Maximum AEA Mapped 
Concentration 

As 0.9 0.7 0.7 0.9 1.0 
Cd 0.2 0.1 0.1 0.2 0.1 
Cr 5.6 3.5 3.5 5.6 - 
Cu 38.4 34.3 34.3 38.4 - 
Fe 839.0 757.3 757.3 839.0 - 
Mn 9.5 8.2 8.2 9.5 - 
Ni 2.1 0.9 0.9 2.1 3.2 
Pb 9.8 7.4 7.4 9.8 1 - 10 
V 2.0 1.1 1.1 2.0 - 
Zn 31.4 25.3 25.3 31.4 - 
Hg 

(particulate) 0.3 0.0 0.0 0.3 - 
Hg (vapour) 1.8 1.7 2.5 2.5 - 

 

7.4.31 Measured concentrations in urban locations are not necessarily indicative of background concentrations, 
however, monitored concentrations for As, Cd and Pb at Manchester Wythenshaw falls within the range of 
mapped concentrations for the study area reported by AEA, except for Ni.  For a conservative assessment, 
the metals data collated at Manchester Wythenshaw site is assumed to be representative of baseline 
concentrations in the study area, except for Ni data which is obtained from the AEA estimate. 

7.4.32 The only site monitoring cobalt and antimony is Cockley Beck and monitoring data at this location are only 
available for 2010. Cobalt and antimony concentrations measured at Cockley Beck, have been assumed to 
be representative baseline concentrations in the study area. Data for both pollutants are presented in Table 
7.25. 
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Table  7.25: Metals Concentrations at Cockley Beck 
Concentration (ng.m-3) Pollutant 

2010 
Sb 0.74 
Co 0.25 

 

Ammonia 

7.4.33 Ammonia is monitored as part of the Nitric Acid Monitoring Network (NAMN). The closest site to the 
proposed Biomass CHP Plant site is at Little Budworth, located 81 km north of the Application Site. Table 
7.26 presents the most recent data for Little Budworth, between 2005 and 2008. 

 
Table  7.26: Annual Mean Concentrations (μg.m-3) of Ammonia at Little Budworth  

Site Name 2005 2006 2007 2008 
Little Budworth 2.61 2.39 2.68 1.78 

 
7.4.34 Monitored concentrations of ammonia are well below the long-term EAL of 180 μg.m-3. The maximum 

concentration of 2.68 μg.m-3 has been assumed to be representative baseline concentrations in the study 
area. 
Hydrogen Chloride 

7.4.35 HCl is monitored as part of the Acid Gases and Aerosols Sites Network (AGANET). The closest site to the 
proposed Biomass CHP Plant site is Ladybower, 70 km west. Table 7.27 presents data for Ladybower, 
between 2008 and 2011. 

Table  7.27: Annual Mean Concentrations (μg.m-3) of HCI at Ladybower 
Site Name 2008 2009 2010 2011 

Ladybower 0.35 0.36 0.27 0.25 

 
7.4.36 Monitored concentrations are well below the long-term EAL of 750 μg.m-3. The maximum concentration of 

0.36 μg.m-3 has been assumed to be representative baseline concentrations in the study area. 
Hydrogen Fluoride 

7.4.37 The Expert Panel on Air Quality Standards (EPAQS) was set up in 1991 to provide independent advice on 
air quality issues.  In 2005 it published a draft report entitled 'Guidelines for halogen and hydrogen halides in 
ambient air for protecting human health against acute irritancy effects’ [xxxi].  The report noted that only a 
small number of measurements of ambient concentrations of hydrogen fluoride have been made in the UK.  
All of these have been made in the vicinity of three industrial plants.  Many samples were below the limit of 
detection; however, measurable values were in the range 0.05 to 3.5 μg.m-3 as approximate monthly 
averages.  The range of expected short-term HF levels is well below the short-term EAL guideline of 250 
μg.m-3.  

7.4.38 The report concluded that it would be reasonable to expect maximum 1 hour mean hydrogen fluoride 
concentrations to reach about 2.46 μg.m-3  at rural sites exposed to power station plumes. Although the study 
area is not exposed to any power station plume, a maximum 1-hour mean concentration of 2.46 µg.m-3 is 
considered a reasonable and conservative background estimate for the purposes of this assessment. 
Summary of Baseline Air Quality 
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7.4.39 Table 7.28 summarises the assumed background concentrations for the study area and details the sources 
of the data. 

Table  7.28: Summary of Assumed Background Concentrations (µg.m-3) 
Pollutant Long-

term 
Long-term 

EAL  
Short-

term (a) 
Short-term 

EAL 
Data Source 

Nitrogen dioxide 
(NO2) 31.0 40 62.0 200 NAQIA 

Particulates (PM10) 24.2 40 24.2 (b) 50 Lower House 
Lane 2009 

Particulates (PM2.5) 12.8 25 - - NAQIA 2010 
Carbon monoxide 

(CO) 251 350 502 10,000 Liverpool Speke 
2010 

Sulphur dioxide (SO2) 6.2 50 12.4 267 Liverpool Speke 
2006 

Benzene 0.8 5 - - NAQIA 2001 

Dioxins and furans 4.87 x 
10-8 - - - Manchester 2010 

B[a]P 0.00032 0.00025 - - Liverpool Speke 
2008 

PCBs 1.17 x 
10-4 0.2 2.34 x 

10-4 6 Manchester 2006 

Arsenic (As) 9 x 10-4 0.003 - - 
Cadmium (Cd) 2 x 10-4 0.005 - - 

Chromium (Cr) 5.6 x 
10-3 5 1.12 x 

10-2 150 

Copper (Cu) 3.84 x 
10-2 10 7.68 x 

10-2 200 

Lead (Pb) 9.8 x 
10-3 0.25 - - 

Manganese (Mn) 9.5 x 
10-3 150 1.9 x 

10-2 1500 

Mercury (Hg) 2.8 x 
10-3 0.25 5.6 x 

10-3 7.5 

Vanadium (V) 2.0 x 
10-3 5 4.0 x 

10-3 1 

Manchester 
(maximum 

between 2007 – 
2009) 

Nickel (Ni) 3.2 x 
10-3 0.02 - - AEA estimate 

2010 

Cobalt (Co) 2.5 x 
10-4 0.2 5 x 10-4 6 

Antimony (Sb) 7.4 x 
10-4 5 1.48 x 

10-3 150 

Cockley Beck 
2010 

Thallium (Tl) (d) 2 x 10-4 1 4 x 10-4 30 (d) 
Hydrogen chloride 

(HCl) 0.36 - 0.72 750 Ladybower 2009 

Hydrogen fluoride 
(HF) 2.46 (c) 16 2.46 160 EPAQS 2005 

Ammonia 2.68 180 5.36 2500 Little Budworth 
 Notes:  
 (a) Short-term background data approximately equate to the 90th percentile, which is approximately
 equivalent to 2 x the annual mean 
 (b) No short-term background concentration is required for PM10 or PM2.5 as its shortest averaging period
 required for consideration is daily average. 
 (c) The HF concentration adopted applies to the short-term averaging period.  For conservatism, the same 
 concentration has been adopted for the annual mean. 
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 (d)  Background concentrations of thallium are assumed to be the same as cadmium as no data are
 available. 

Baseline for greenhouse gas emissions 

7.4.40 The baseline assessment for the greenhouse gas emissions assessment covers current emissions which 
would be directly avoided or displaced by the proposal including: 

• disposal of waste wood to landfill, including transport and landfill gas emissions; 

• generation of electricity using landfill gas engines; 

• conventional electricity generation for the national grid; and 

• conventional heat generation at potential heat customers of the solid biomass CHP plant. 
7.4.41 Further detail on the baseline emissions is set out in Appendix 7.2. 
 

7.5 Identification and Evaluation of Key Impacts 

Site Preparation and Construction 

7.5.1 During the site preparation and construction there is potential for dust emissions from the site. Given that the 
nearest residential receptors to the biomass site are over 800 m away it is concluded that with appropriate 
mitigation measures that there will be no significant residual impacts on air quality. An appropriate 
Construction and Environmental Management Plan (CEMP) will be agreed with HBC. 
On Completion 
Stack Emissions Effects 

7.5.2 Modelling runs used a coarse grid with 200 m receptor spacing to a 10 km radius around the proposed 
Biomass CHP Plant, and a fine grid of 60 m spacing to a 3 km radius around the proposed Biomass CHP 
Plant.   

7.5.3 Five years (2007 to 2011) of meteorological data for Liverpool Speke has been used in the dispersion 
modelling.  The maximum predicted ground-level concentration in the modelled domain has been derived for 
each of the five years of meteorological data.  Maximum results for the grid of receptors are set out in Tables 
7.29 to 7.36.  The maximum predicted ground-level concentrations at the selected sensitive receptors are 
summarised in Technical Appendix 7.1. Figures 7.3 and 7.4 set out the contour plots for annual NO2 and 
PM10 concentrations, respectively. The contours show the general dispersion pattern of pollutants from the 
Biomass CHP Plant with the maximum concentrations occurring 500 m southeast of the stack due to the 
prevailing wind direction (northwest).  
Emissions Scenario 1: Results 

7.5.4 Table 7.29 summarises the highest predicted process contribution (PC) to ground-level concentrations for all 
relevant pollutants with short-term emission limits set out in the IED, when operating at 100% of these limits.  
Table 7.30 presents the resulting predicted environmental concentration (PEC) once the process contribution 
has been added to the background (AC).  The maximum PC and PEC for all grid points are shown.  The 
predicted environmental concentration for each pollutant has then compared with the relevant EQS. 
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Table 7.29: Maximum Process Contributions (µg.m-3) at Half Hour Emission Limits  
Pollutant Averaging Period EQS Max PC Max PC as % of EQS 

HCl 1 hour max 750 12.5 1.7 
HF 1 hour max 160 0.83 0.5 

15 minute 99.9th %’ile 266 31.5 11.8 SO2 1 hour 99.73rd %’ile 350 27.0 7.7 
NO2 1 hour 99.79th %’ile 200 20.2 10.1 

 
 Note: Bold – PC is greater than 10% of the short-term EQS and therefore needs consideration of PEC 

 
7.5.5 The results presented in Table 7.29 show that the maximum process contribution as a percentage of the 

relevant environmental quality standard is below 10% for HCl and HF and NO2 but greater than 10% for SO2 
and NO2.  As such further consideration has been given in Table 7.30 to short-term emissions of SO2 and 
NO2 taking account of ambient concentrations.  

 
Table 7.30: Predicted Environmental Concentrations (µg.m-3) at Half Hour Emission Limits 

Pollutant Averaging Period EQS AC Max PEC Max PEC as % 
of EQS 

SO2 15 minute 99.9th %’ile 266 12.4 43.9 16.5 
NO2 1 hour 99.79th %’ile 200 62 82.2 41.1 

 
 Note: Bold - PC is greater than 70% of the EQS 

7.5.6 Table 7.30 shows that all the predicted environmental concentrations are well below 70% of the 
environmental quality standard and as such no significant impact is expected.  

7.5.7 The maximum short-term impacts have been derived from the worst-case values predicted by ADMS based 
on the proposed Biomass CHP Plant operating at the maximum short-term emission limits and coinciding 
with the worst-case meteorological conditions for dispersion.  This is very unlikely to happen in practice and, 
consequently, the results represent an unrealistic worst-case for the short-term operation of the development. 
Emissions Scenario 2: Results 

7.5.8 Table 7.31 summarises the PC for all pollutants assuming that the proposed Biomass CHP Plant is operating 
at the maximum of the daily average emission limits.   

7.5.9 As mentioned in paragraph 7.3.24, the EA guidance requires that the assessment of Group 3 metals follows 
a staged approach. A similar approach has been applied to Group 1 metals for conservatism.  

7.5.10 Table 7.31 presents the results initially assuming that each metal is present at 100% of the limit, Table 7.32 
takes into consideration the background concentrations and Table 7.33 presents metals at equal proportion 
of the limit. Finally, if the metal was not screened out in the first two stages the remaining metals are 
presented at more realistic levels in Table 7.34. 
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Table 7.31: Predicted Maximum Process Contributions (μg.m-3) at Daily Average Emission 
Limits and Assuming Each Metal is Emitted at 100% of the Group 3 Metals Limit (0.5 mg.m-3) 
Pollutant Averaging Period EQS Max PC Max PC as % of EQS 

24 hr 90.41st %’ile 50 0.42 0.85 PM10 Annual 40 0.14 0.34 
PM2.5 Annual 25 0.14 0.55 
HCl 1 hr max 750 2.08 0.28 

1 hr max 16 0.21 1.30 HF Annual 160 0.01 0.01 
15 min 99.9th %’ile 266 7.88 2.96 
1 hr 99.73rd %’ile 350 6.75 1.93 
24 hr 99.18th %’ile 125 4.01 3.21 SO2 

Annual 50 0.69 1.38 
1 hr 99.79th %’ile 200 10.08 5.04 NO2 Annual 40 1.93 4.82 

CO 8 hr 10000 8.21 0.08 
Cd Annual 0.005 6.9E-04 13.78 

1 hr max 30 1.0E-02 0.03 Tl Annual 1 6.9E-04 0.07 
1 hr max 7.5 1.0E-02 0.14 Hg Annual 0.25 6.9E-04 0.28 
1 hr max 150 1.0E-01 0.07 Sb Annual 5 6.89E-03 0.14 

As Annual 0.003 6.9E-03 229.62 
1 hr max 150 1.04E-01 0.07 Cr Annual 5 6.89E-03 0.14 

Cr (VI) (a) Annual 0.0002 1.4E-03 688.86 
1 hr max 6 1.0E-01 1.73 Co Annual 0.2 6.9E-03 3.44 
1 hr max 200 1.0E-01 0.05 Cu Annual 10 6.9E-03 0.07 

Pb Annual 0.25 6.9E-03 2.76 
1 hr max 1500 1.0E-01 0.007 Mn Annual 150 6.9E-03 0.005 

Ni Annual 0.02 6.9E-03 34.44 
24 hr max 1 4.8E-02 4.80 V Annual 5 6.9E-03 0.14 

Dioxins Annual - 1.4E-09 - 
1 hr max 2500 2.08 0.08 Ammonia Annual 180 0.14 0.08 

B[a]P Annual 0.00025 1.4E-05 5.51 
1 hr max 6 1.0E-03 0.02 PCBs Annual 0.20 6.9E-05 0.03 

TOC Annual 5 0.138 2.76 
 

 Note: Bold - PC is greater than 1% (Annual PCs) or 10% (all other PCs) of the EQS and therefore need further 
 consideration of the PEC 
 (a) Cr(VI) has been assumed to represent 20% of Total Cr 

7.5.11 The results presented in Table 7.31 show that the maximum short-term process contribution as a percentage 
of the relevant environmental quality standard is below 10% for all pollutants.  Long-term emissions of SO2, 
NO2, Cd, As, Cr (VI), Co, Pb, Ni, B(a)P and TOC are greater than 1% of the EAL and as such further 
consideration is needed for these pollutants taking into account ambient concentrations, and this is 
summarised in Table 7.32.  
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Table 7.32: Predicted Environmental Concentrations (μg.m-3) at Daily Average Emission 
Limits 

Pollutant Averaging Period EQS AC Max PEC Max PEC as 
% of EQS 

SO2 Annual 50 6.2 6.9 13.8 
NO2 Annual 40 31.0 32.9 82.3 
Cd Annual 0.005 2.00E-04 8.89E-04 17.8 
As Annual 0.003 9.00E-04 7.79E-03 259.6 

Cr (VI) 
(a) Annual 0.0002 1.12E-03 2.50E-03 1248.9 
Co Annual 0.2 2.50E-04 7.14E-03 3.6 
Pb Annual   1.67E-02 6.7 
Ni Annual 0.02 3.10E-03 9.99E-03 49.9 

B[a]P Annual 0.00025 3.20E-03 3.21E-03 1285.5 
TOC (b) Annual 5 0.8 9.38E-01 18.8 

 
 Note: Bold - PEC is greater than 70% of the EQS 
 (a) Assumes that Cr (VI) represents 20% of the Ambient Concentration (AC) of Cr 
 (b) Assumes all TOC is benzene 
 
7.5.12 Table 7.32 shows that all the predicted environmental concentrations are below 70% of the environmental 

quality standard with the exception of the annual-mean concentration of NO2, As, Cr(VI) and B(a)P. 
7.5.13 For NO2,  the predicted impacts have been based on the proposed Biomass CHP Plant operating at 100% of 

the long-term WID emission limits, together with the conservative baseline concentrations and the worst-case 
meteorological data, the results are considered to represent very much the ‘worst case’ for the long-term 
operation of the Biomass CHP Plant. Therefore, it is unlikely that NO2 concentrations would approach the 
maximum predicted concentration of 32.9 μg.m-3. Nonetheless, the air quality strategy objective of 40 μg.m-3  
is not exceeded and the process contribution remains less than 1% of the EQS at the discrete receptors 
modelled (see Table 7.37 below), therefore NO2 effects associated with stack emissions are not likely to be 
significant. 

7.5.14 For B[a]P, the AEA report shows that the B[a]P concentrations are already exceeding the objective, with a 
range of between 0.1 – 0.6 ng.m-3 in 2010 in the study area. The B[a]P contribution from the Biomass CHP 
Plant compared to the assumed background of 3.2 ng.m-3 is approximately 0.4%. On this basis, the B(a)P 
effects associated with stack emissions are not likely to be significant.  

7.5.15 Stage 2 of the EA approach has been considered for As and Cr(VI), as the emissions were not screened out 
at Stage 1.  Each Group 3 metal is assumed to be emitted at 11% of the total Group 3 limit and this applies to 
both As and Total Cr.  CrVI is then assumed to be 20% of Total Cr.  The results are presented in Table 7.33 
and Table 7.34. 

Table 7.33: Group 3 Metals Assessment Stage 2: Assume Each Metal is Emitted at 11% of the 
Group 3 Metals Limit (0.5 mg.m-3) 

Pollutant Averaging Period EQS Max PC Max PC as % of EQS 
As Annual 0.003 7.65E-04 25.51 

Cr (VI) (a) Annual 0.0002 1.53E-04 76.54 
 Note: Bold - PC is greater than 1% of the EQS and therefore need further consideration of the PEC 
 (a) Assumes that Cr (VI) represents 20% of the Total Cr emission 
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Table 7.34: Group 3 Metals Assessment Stage 2: Predicted Environmental Concentrations 
(μg.m-3) at Daily Average Emission Limits 

Pollutant Averaging Period EQS AC Max PC Max PEC as % 
of EQS 

As Annual 0.003 9.0E-04 1.67E-03 55.5 
Cr (VI) (a) Annual 0.0002 1.1E-03 1.27E-03 636.5 

 Note: Bold - PEC is greater than 70% of the EQS and therefore need further consideration 
 (a) Assumes that Cr (VI) represents 20% of the Ambient Concentration of Cr 

 
7.5.16 While As can be screened out in Stage 2 as the PEC is less than 70% of the EQS, due to the uncertainty in 

Cr(VI) emissions this cannot be screened out at this stage and requires the assessment to progress to the 
third stage set out in the EA guidance note. 

7.5.17 The EA Stage 3 assessment assumes that each metal not screened out in Stage 2, is emitted at a realistic 
proportion of the IED limit, in line with values presented in Appendix A and B of the EA Guidance Note.  
Appendix B of the EA Guidance Note provides average Total Cr emission concentrations for 10 operational 
facilities in the UK.  The guidance note provides an emission concentration of 0.0076 mg.Nm-3 which has 
been used along with the normalised volumetric flow rate for the proposed facility of 38.81 Nm3.s-1 which 
gives a mass emission for Total Cr of 0.000295 g.s-1.  The EA guidance note reports that the mean 
proportion of Cr(VI) to Total Cr is 0.7%.  On this basis the mass emission of Cr(VI) would be 0.7% of 
0.000295 g.s-1 which gives a mass emission of 2.06 x 10-6 g.s-1 for the proposed facility.  The results of the 
Stage 3 assessment are set out in Table 7.35. 

Table 7.35: Group 3 Metals Assessment Step 3: Maximum PC (μg.m-3) assuming Cr(VI) is 
emitted in line with the EA Guidance note values 

Pollutant Averaging Period EQS Max PC Max PC as % of EQS 
Cr (VI) (a) Annual 0.0002 7.33E-07 0.37 

 
7.5.18 The PC of Cr(VI) resulting from the facility represents 0.37% of the EAL for Cr(VI).  As the maximum PC is 

less than 1% of the EAL no significant impact is anticipated due to the proposed Biomass CHP Plant and 
consideration of the PEC is not required. 
Metals Deposition 

7.5.19 The maximum metal deposition predicted are shown in Table 7.36 and compared against the relevant 
deposition EALs.  The results show that the maximum predicted metal deposition based on each metal being 
emitted at 100% of the IED limit is lower than all relevant EALs for deposition to land. 

Table 7.36: Maximum Metal Deposition (mg.m-2.d-1) Process Contributions (PC) 

Pollutant Maximum Deposition 
Rate EAL 

Maximum Deposition 
Across Model Domain 

PC as a % of the 
EAL 

Cadmium (Cd) 0.009 0.00060 6.61 
Mercury (Hg) 0.004 0.00173 43.15 
Arsenic (As) 0.02 0.00595 29.76 

Chromium (Cr) 1.5 0.00595 0.40 
Copper (Cu) 0.25 0.00595 2.38 
Lead (Pb) 1.1 0.00595 0.54 
Nickel (Ni) 0.11 0.00595 5.41 

 
Summary of Effects 

7.5.20 Taking into account the predictions for all pollutants, the effects of stack emissions are generally deemed to 
be negligible with no predicted exceedences of any objectives or standards at the point of maximum impact. 
Traffic Emissions Effects 
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7.5.21 As mentioned in paragraphs 7.3.42 to 7.3.43, the operation of the proposed Biomass CHP Plant is not 
expected to generate a significant number of vehicles; therefore traffic related emissions are considered to 
be negligible.  
Dust and Odour Effects 

7.5.22 The operation of the proposed Biomass CHP Plant could potentially be associated with dust. Some of the 
key activities likely to generate dust during the operation of the proposed Biomass CHP Plant are: 

• delivery of wood fuel; and 

• storage and handling of sawn woodchip material from wood chipper. 
7.5.23 It is proposed that biomass delivered to the site would be by road. The delivery vehicles would be fully 

covered and would deliver the wood fuel into an enclosed fuel transportation line. Separation of iron and non-
iron would be undertaken within the enclosed conveyors prior to delivery into the fuel store building. Similarly, 
the wood chipping operation would also be within an enclosed building. 

7.5.24 The nearest dust sensitive receptors to the proposed Biomass CHP Plant are over 800 m south east, in 
Newtown area. Although, located downwind of the prevailing dust source, at this distance, dust effects would 
be greatly reduced. Therefore, the likelihood of experiencing dust nuisance from the Biomass CHP Plant is 
minimal. The accepted best practice approach for the primary control of dust releases is containment within 
the building. In accordance with this, potentially dusty operations take place within the confines of the 
buildings and no operations take place outside. 

7.5.25 As the biomass (either wood chip or pellets) would be stored and maintained in dry conditions, no odour 
impacts from the fuel is anticipated.  
Ecology Effects 

7.5.26 The detailed findings of the assessment of the effects of changes in air quality on international, national and 
local sites of nature conservation importance are set out in Chapter 11 - Ecology of this ES. 
Cumulative 
Combined Effects – Widnes Stack and Stobart Scheme Traffic Emissions 

7.5.27 Further analysis has been undertaken to consider the combined effects of traffic and stack emissions 
associated with the proposed Biomass CHP Plant.  The maximum predicted concentrations for the key 
traffic-related pollutants (NO2 and PM10) have been taken from the air quality assessment submitted with the 
planning application for the Stobart Park development in January 2012. Modelling was undertaken at four 
discrete receptors located adjacent to the main road links which would experience a significant increase in 
traffic. Although all the modelled receptors would not be located adjacent to these roads, the maximum 
modelled pollutant concentration associated with the Stobart Park development has been assumed at each 
receptor, except where a similar receptor location has been modelled. The predicted concentrations due to 
the proposed Biomass CHP Plant exhaust stack emissions at the selected receptors have been combined 
with the maximum the NO2 and PM10 concentrations and are presented in Table 7.37 and Table 7.38, 
respectively. 
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Table 7.37: Predicted Combined Effects of Stack and Traffic Emissions – NO2 Concentrations 
(µg.m-3) 

ID Receptor Name 

PC Proposed 
Biomass 

CHP Stack 
PC Stobart 

Traffic PEC 
1 Baynard Drive 0.2 4.1 35.3 
2 School off Hale Road 0.1 4.1 35.2 
3 Hoghton Road 0.1 4.1 35.2 
4 School (in Liverpool AQMA) 0.0 4.1 35.1 
5 Westfield Primary School 0.1 4.1 35.2 
6 Riverside College 1 0.2 4.1 35.3 
7 School, Queens Way (a) 0.6 3.7 35.3 
8 Church Street 1.0 4.1 36.1 
9 Catherine Street 0.4 4.1 35.5 

10 School, off Lugsdale Road 0.3 4.1 35.4 
11 College, Milton Road (b) 0.3 4.1 35.4 
12 Gerard Street (in AQMA2) 0.3 4.1 35.4 
13 Albert Road (in AQMA1) 0.2 4.1 35.3 

14 
School, off St Michael Road 

(c) 0.4 0.3 31.7 
15 Brinton Close 0.6 4.1 35.7 
16 School, Coronet Way 0.2 4.1 35.3 
17 St Peter &Paul High School 0.2 4.1 35.3 
18 School, Upton 0.2 4.1 35.3 
19 Fairfield High School 0.1 4.1 35.2 
20 Riverside College 2 0.1 4.1 35.2 
21 Derby Road 0.1 4.1 35.2 
22 Roydon Avenue 0.1 4.1 35.2 

23 
Grange Comprehensive 

School 0.1 4.1 35.2 
24 Weston Primary School 1 0.1 4.1 35.2 
25 Weston Primary School 2 0.1 4.1 35.2 

26 
Comprehensive Health 

School 0.1 4.1 35.2 
27 Pewithall Primary School 0.1 4.1 35.2 
 Maximum 1.0 4.1 36.1 
 Minimum 0.0 0.3 31.7 

 Note: Background Ambient Concentration of 31.0 μg.m-3 applied to all receptors 
 (a) Located close to Stobart Receptor 3 and 4 (Chlomodeley Street and West Bank Pry School) 
 (b) Located close to Stobart Receptor 2 (Moor Lane) 
 (c) Located close to Stobart Receptor 1 (off Nazareth House Lane) 
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Table 7.38: Predicted Combined Effects of Stack and Traffic Emissions – PM10 Concentrations 
(µg.m-3) 

ID Receptor Name PC Stack PC Stobart Traffic PEC 
1 Baynard Drive 0.02 0.46 24.68 
2 School off Hale Road 0.01 0.46 24.67 
3 Hoghton Road 0.01 0.46 24.67 
4 School (in Liverpool AQMA) 0.00 0.46 24.66 
5 Westfield Primary School 0.01 0.46 24.67 
6 Riverside College 1 0.01 0.46 24.67 
7 School, Queens Way (a) 0.04 0.36 24.60 
8 Church Street 0.07 0.46 24.73 
9 Catherine Street 0.03 0.46 24.69 

10 School, off Lugsdale Road 0.02 0.46 24.68 
11 College, Milton Road (b) 0.02 0.46 24.68 
12 Gerard Street (in AQMA2) 0.02 0.46 24.68 
13 Albert Road (in AQMA1) 0.01 0.46 24.67 

14 
School, off St Michael Road 

(c) 0.03 0.03 24.26 
15 Brinton Close 0.04 0.46 24.70 
16 School, Coronet Way 0.01 0.46 24.67 
17 St Peter &Paul High School 0.01 0.46 24.67 
18 School, Upton 0.01 0.46 24.67 
19 Fairfield High School 0.01 0.46 24.67 
20 Riverside College 2 0.01 0.46 24.67 
21 Derby Road 0.01 0.46 24.67 
22 Roydon Avenue 0.01 0.46 24.67 

23 
Grange Comprehensive 

School 0.01 0.46 24.67 
24 Weston Primary School 1 0.01 0.46 24.67 
25 Weston Primary School 2 0.01 0.46 24.67 

26 
Comprehensive Health 

School 0.01 0.46 24.67 
27 Pewithall Primary School 0.01 0.46 24.67 
 Maximum 0.07 0.46 24.73 
 Minimum 0.00 0.03 24.26 

 Note: Background Ambient Concentration of 24.2 μg.m-3 applied to all receptors 
 (a) Located close to Stobart Receptor 3 and 4 (Chlomodeley Street and West Bank Pry School) 
 (b) Located close to Stobart Receptor 2 (Moor Lane) 
 (c) Located close to Stobart Receptor 1 (off Nazareth House Lane) 

 

7.5.28 Annual-mean NO2 and PM10 concentrations at the discrete receptors remain below the air quality standard of 
40 μg.m-3 within and outside the AQMAs.  
Combined Effects – Widnes Stack, Ineos Chlor and Anaerobic Digester 

7.5.29 The key emissions from the above facilities are provided below in Table 7.39. 
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Table 7.39: Cumulative Emissions Data used in Assessment  
 

Pollutants 
Ineos Chlor EfW Anaerobic Digester 

CHP Stack (3 engines) 

Stack Location 349865, 381790 350394, 384142 
Height (m) 105 17 

Diameter (m) 4.41 0.61 
Velocity (m.s-1) 14.97 26.7 Fe

atu
re

s 

Temperature (0C) 140 180 
Total Dust (Particulates) 2.0 0.09 

Total organic carbon (TOC) (f) 2.0 4.53 
Carbon Monoxide (CO) 10.0 4.53 
Oxides of Sulphur (SOx) 10.0 1.94 
Hydrogen Chloride (HCl) 2.0 - 
Hydrogen Fluoride (HF) 0.2 - 

Oxides of Nitrogen (NOx) 40 2.27 
Group 1 (Cd + Tl) total 1.0 x 10-2 - 

Group 1metal each 1.0 x 10-3 - 
Group 2 (Hg) total 1.0 x 10-2 - 

Group 3 (Sb, As, Pb, Cr, Co, Cu, Mn, 
Ni, V) total 0.1 - 

Group 3 metal each 1.1 x 10-2 - 

Em
iss

ion
s (

g.s
-1

) 

Dioxins / Furans (b) 2.0 x 10-8 - 
 Note: Emission rate provided for Ineos Chlor are based on IED long-term emission limits 

7.5.30 The combined effects of emissions associated with the proposed biomass CHP stack, Ineos Chlor EfW and 
the anaerobic digester CHP taking into account the ambient concentrations are provided in Table 7.40.  
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Table 7.40: Cumulative Maximum Predicted Environmental Concentration (μg.m-3) at Daily 
Average Emission Limits and Assuming Each Metal is Emitted at 11% of the Group 3 Metals 

Limit (0.5 mg.m-3) 

Pollutant Averaging 
Period EQS 

Max PC 
Widnes 

Biomass 

Max PC 
Ineos Chlor 

and 
Anaerobic 
Digester  

Max PEC Max 
PEC 
as % 

of EQS 

24 hr 90.41st 
%’ile 50 0.42 0.68 25.30 50.60 PM10   

Annual 40 0.14 0.26 24.60 61.49 
PM2.5 Annual 25 0.14 0.26 13.20 52.79 
HCl 1 hr max 750 2.08 1.18 3.98 0.53 

1 hr max 16 0.21 0.04 5.17 32.30 HF Annual 160 0.01 0.00 2.47 1.55 
15 min 99.9th 

%’ile 266 7.88 48.62 68.90 25.90 
1 hr 99.73rd 

%’ile 350 6.75 45.65 64.80 18.51 
24 hr 99.18th 

%’ile 125 4.01 30.79 41.00 32.80 

SO2 

Annual 50 0.69 6.51 13.40 26.80 
1 hr 99.79th 

%’ile 200 10.08 12.16 84.24 42.12 NO2  
Annual 40 1.93 4.82 37.75 94.37 

CO 8 hr 10000 8.21 117.79 377.00 3.77 
Cd Annual 0.005 3.4E-04 2.8E-05 5.7E-04 11.4 

1 hr max 30 5.2E-03 1.0E-03 6.6E-03 0.02 Tl Annual 1 3.4E-04 2.8E-05 5.7E-04 0.06 
1 hr max 7.5 1.0E-02 1.6E-03 1.8E-02 0.23 Hg Annual 0.25 6.9E-04 2.2E-05 3.5E-03 1.40 
1 hr max 150 1.2E-02 2.1E-03 1.5E-02 0.01 Sb Annual 5 7.7E-04 5.3E-05 1.6E-03 0.03 

As Annual 0.003 7.7E-04 5.3E-05 1.7E-03 57.29 
1 hr max 150 1.2E-02 2.1E-03 2.5E-02 0.02 Cr Annual 5 7.7E-04 5.3E-05 6.4E-03 0.13 
1 hr max 6 1.2E-02 2.1E-03 1.4E-02 0.24 Co Annual 0.2 7.7E-04 5.3E-05 1.1E-03 0.53 
1 hr max 200 1.2E-02 2.1E-03 9.0E-02 0.05 Cu Annual 10 7.7E-04 5.3E-05 3.9E-02 0.39 

Pb Annual 0.25 7.7E-04 5.3E-05 1.1E-02 4.25 
1 hr max 1500 1.2E-02 2.1E-03 3.3E-02 0.002 Mn Annual 150 7.7E-04 5.3E-05 1.0E-02 0.01 

Ni Annual 0.02 7.7E-04 5.3E-05 3.9E-03 19.6 
24 hr max 1 5.3E-03 2.7E-03 1.2E-02 1.2 V Annual 5 7.7E-04 5.3E-05 2.8E-03 0.1 

Dioxins Annual - 1.38E-09 7.1E-11 0.00   
TOC Annual 5 0.14 15.9 16.8 336.1 

 Note: Bold - PEC is greater than 100% of the EQS  

7.5.31 Both the long-term and short term EAL has been met for pollutants where cumulative effects are likely, 
except for TOCs. It should be noted that there is no EAL for TOCs and the actual species of TOCs from the 
emission sources are not known but have been assumed very conservatively to be benzene; and the EAL for 
benzene is stringent. Therefore, the effects of TOCs cannot be totally investigated; nevertheless, the 
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contribution of TOCs from the proposed Biomass CHP Plant remains quite small (less than 1%) compared to 
the other emission sources.  
Combined Effects – Stobart Traffic, Widnes Stack, Ineos Chlor and Anaerobic Digester 

7.5.32 The combined effects of emissions of NO2 and PM10 from the above sources at discrete receptors are 
presented in Table 7.41 and Table 7.42, respectively.   
Table 7.41: Predicted Combined Effects of Stack and Traffic Emissions – NO2 Concentrations 

(µg.m-3) 

ID Receptor Name 

PC Widnes 
Biomass 

Stack 

PC Stobart 
Traffic 

PC Ineos 
Chlor and 
Anaerobic 
Digester 

PEC 

1 Baynard Drive 0.2 4.1 0.5 35.8 
2 School off Hale Road 0.1 4.1 0.4 35.6 
3 Hoghton Road 0.1 4.1 0.2 35.4 
4 School (in Liverpool AQMA) 0.0 4.1 0.1 35.2 
5 Westfield Primary School 0.1 4.1 0.4 35.6 
6 Riverside College 1 0.2 4.1 0.5 35.8 
7 School, Queens Way (a) 0.6 3.7 1.2 36.5 
8 Church Street 1.0 4.1 1.2 37.3 
9 Catherine Street 0.4 4.1 0.6 36.1 

10 School, off Lugsdale Road 0.3 4.1 0.4 35.8 
11 College, Milton Road (b) 0.3 4.1 0.5 35.9 
12 Gerard Street (in AQMA2) 0.3 4.1 0.4 35.8 
13 Albert Road (in AQMA1) 0.2 4.1 0.3 35.6 

14 
School, off St Michael Road 

(c) 0.4 0.3 0.6 32.3 
15 Brinton Close 0.6 4.1 0.6 36.3 
16 School, Coronet Way 0.2 4.1 0.4 35.7 
17 St Peter &Paul High School 0.2 4.1 0.3 35.6 
18 School, Upton 0.2 4.1 0.3 35.6 
19 Fairfield High School 0.1 4.1 0.2 35.4 
20 Riverside College 2 0.1 4.1 0.2 35.4 
21 Derby Road 0.1 4.1 0.2 35.4 
22 Roydon Avenue 0.1 4.1 0.8 36.0 

23 
Grange Comprehensive 

School 0.1 4.1 0.5 35.7 
24 Weston Primary School 1 0.1 4.1 0.3 35.5 
25 Weston Primary School 2 0.1 4.1 0.6 35.8 

26 
Comprehensive Health 

School 0.1 4.1 0.9 36.1 
27 Pewithall Primary School 0.1 4.1 1 36.2 
 Maximum 1.0 4.1 1.2 37.3 
 Minimum 0.0 0.3 0.1 32.3 

 Note Background Ambient Concentration of 31.0 μg.m-3 applied to all receptors 
 (a) Located close to Stobart Receptor 3 and 4 (Chlomodeley Street and West Bank Pry School) 
 (b) Located close to Stobart Receptor 2 (Moor Lane) 
 (c) Located close to Stobart Receptor 1 (off Nazareth House Lane) 
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Table 7.42: Predicted Combined Effects of Stack and Traffic Emissions – PM10 Concentrations 
(µg.m-3) 

ID Receptor Name 

PC Widnes 
Biomass Stack 

PC 
Stobart 
Traffic 

PC Ineos 
Chlor and 
Anaerobic 
Digester 

PEC 

1 Baynard Drive 0.02 0.46 0.04 24.72 
2 School off Hale Road 0.01 0.46 0.03 24.70 
3 Hoghton Road 0.01 0.46 0.01 24.68 
4 School (in Liverpool AQMA) <0.005 0.46 0.01 24.67 
5 Westfield Primary School 0.01 0.46 0.03 24.70 
6 Riverside College 1 0.01 0.46 0.03 24.70 
7 School, Queens Way (a) 0.04 0.36 0.07 24.67 
8 Church Street 0.07 0.46 0.07 24.80 
9 Catherine Street 0.03 0.46 0.04 24.73 

10 School, off Lugsdale Road 0.02 0.46 0.03 24.71 
11 College, Milton Road (b) 0.02 0.46 0.03 24.71 
12 Gerard Street (in AQMA2) 0.02 0.46 0.02 24.70 
13 Albert Road (in AQMA1) 0.01 0.46 0.02 24.69 

14 
School, off St Michael Road 

(c) 0.03 0.03 0.04 24.30 
15 Brinton Close 0.04 0.46 0.04 24.74 
16 School, Coronet Way 0.01 0.46 0.02 24.69 
17 St Peter &Paul High School 0.01 0.46 0.02 24.69 
18 School, Upton 0.01 0.46 0.02 24.69 
19 Fairfield High School 0.01 0.46 0.02 24.69 
20 Riverside College 2 0.01 0.46 0.02 24.69 
21 Derby Road 0.01 0.46 0.01 24.68 
22 Roydon Avenue 0.01 0.46 0.06 24.73 

23 
Grange Comprehensive 

School 0.01 0.46 0.04 24.71 
24 Weston Primary School 1 0.01 0.46 0.02 24.69 
25 Weston Primary School 2 0.01 0.46 0.04 24.71 

26 
Comprehensive Health 

School 0.01 0.46 0.06 24.73 
27 Pewithall Primary School 0.01 0.46 0.07 24.74 
 Maximum 0.07 0.46 0.07 24.80 
 Minimum <0.005 0.03 0.01 24.30 

 
 Note: Background Ambient Concentration of 24.2 μg.m-3 applied to all receptors 
 (a) Located close to Stobart Receptor 3 and 4 (Chlomodeley Street and West Bank Pry School) 
 (b) Located close to Stobart Receptor 2 (Moor Lane) 
 (c) Located close to Stobart Receptor 1 (off Nazareth House Lane) 

 

7.5.33 Annual-mean NO2 and PM10 concentrations at the discrete receptors remain below the air quality standard of 
40 μg.m-3 even with the consideration of emissions associated with committed developments, within and 
outside the AQMA. 

 
Abnormal Operations 

7.5.34 Article 46 of the IED provides operators with some operational flexibility to resolve plant problems without 
initiating a complete shutdown of the proposed Biomass CHP Plant.  These scenarios are termed ‘abnormal 
operations’ and include incidents such as technically unavoidable stoppages, disturbances or failures of the 
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pollution control equipment or monitoring equipment.  The IED requires that such abnormal operations must 
not exceed a maximum of four hours at any one time and the cumulative duration of these periods must not 
exceed 60 hours in a year.  If the failure cannot be rectified after four hours, then the proposed Biomass CHP 
Plant must shutdown. 

7.5.35 The modelling results presented in Section 7.5 were prepared on the basis of continuous operations, with 
emissions to air for each pollutant considered being at the IED limits for the entire time. In practice, for the 
majority of plant operating conditions, emissions would be well below the IED limits.  

7.5.36 The potential long-term and short-term air quality impacts during abnormal operations are summarised 
below. 
Failure of the SNCR System (NOx Control) 

7.5.37 The SNCR system is expected to abate NOx down to levels well below the IED limit, with unabated 
concentrations of NOx anticipated to be 320 mg.m-3, i.e. 120 mg.m-3 above the IED limit.  

7.5.38 While the IED emission limit applies to NOx emissions, the effects of abnormal operations are assessed to 
determine the impacts on human health.  As such, the emissions of NOx have been converted to NO2, 
following the methodology presented in paragraphs 7.3.36 to 7.3.38.  The ground-level concentrations under 
abnormal operations are then compared to the EAL objective levels for NO2.  
Short-term Impacts 

7.5.39 Under abnormal operations the maximum increase in short-term emissions is 1.6 times the normal emission 
rate and will have the effect of increasing the modelled PC by 1.6.  The predicted short-term contributions 
from the proposed Biomass CHP Plant under normal and abnormal operations are set out in Table 7.43. 
Under abnormal operations, the short-term NO2 PC will be 32.25 µg.m-3, 16.13% of the EAL and as such 
cannot be screened out without considering the PEC.  The short-term PEC during abnormal operations is 
94.25 µg.m-3, 47.13% of the EAL.  The PEC is well below the NO2 EAL of 200 μg.m-3, providing sufficient 
headroom to ensure significant adverse effects to human health and the environment do not arise. 

  
Table 7.43: Predicted Short-term Concentrations (µg.m-3) During Normal and Abnormal Operations 

Normal Abnormal 

Pollutant Averaging 
Period EAL Max PC Max PC 

Max 
PC as 
% of 
EQS 

PC 
<10% 
EAL? 

Screen 
Out PEC 

PEC 
as % 

of EAL 

NO2 
1 hour 
(99.79th 

%ile) 
200 20.16 32.25 16.13 No No 94.25 47.13 

 
Long-term Impacts 

7.5.40 The maximum long-term PC for NO2 under normal operating conditions is 1.93 µg.m-3.  Under abnormal 
operations, emissions will be 1.6 times the normal operating concentration for a maximum of 60 hours out of 
the year and, as such, the PC can be calculated using the following formula 1.93 x [(1.6 x 60/8059) + 
(7999/8059)], based on 8059 hours of operation per year.  Table 7.44 sets out the PC under abnormal 
operations, which is predicted to be 1.94 µg.m-3, 4.84% of the EAL and can therefore not be screened out 
without considering the PEC. The PEC during abnormal operations is 32.94 µg.m-3, 82.34% of the EAL.  The 
PEC is below the EAL of 40 μg.m-3, providing sufficient headroom to ensure significant adverse effects to 
human health and the environment do not arise 
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Table 7.44: Predicted Long-term Concentrations (µg.m-3) During Normal and Abnormal Operations 
Normal Abnormal 

Pollutant Averaging 
Period EAL Max PC Max PC 

Max 
PC as 
% of 
EQS 

PC 
<10% 
EAL? 

Screen 
Out PEC 

PEC 
as % 

of EAL 

NO2 Annual 40 1.93 1.94 4.84 No No 32.94 82.34 
 

Failure of the Bag Filters (Control of particulates and heavy metals) 

Short-term Impacts 
7.5.41 The UK Air Quality Strategy (AQS) makes provisions for a daily-mean PM10 concentration of 50 μg.m-3, not to 

be exceeded more than 35 times a year. Under the IED, abnormal emissions must not last longer than four 
hours, after which time the proposed Biomass CHP Plant must cease operating.  A failed bag filter 
compartment can be isolated from the other compartments which have sufficient capacity to handle the full 
stack flow and still achieve the IED limits.  Isolated bag filters can, therefore, be changed whilst particulate 
control is maintained. 

7.5.42 As the AQS objective for PM10 is based on a daily-average, emissions during the abnormal operation have 
been calculated assuming that the plant operates abnormally for four hours during any 24 hour period.  Part 
3 to the IED specifies a maximum emission concentration during abnormal operations of 150 mg.m-3 for total 
dust.  This is five times greater than the maximum emission concentration of 30 mg.m-3 specified in the IED 
during normal operations.  The 24-hour average PC for PM10 has been calculated using the following 
formula: [PC (normal) ((4 x 5) + 20) / 24].  

7.5.43 The EALs for heavy metals are based upon hourly values, as such only the maximum hourly abnormal 
concentration needs to be considered.  Assuming that the metals concentrations increase by the same ratio 
as total dust, the 1-hour PC for each of the heavy metals has been multiplied by five to predict the maximum 
hourly emissions of each during abnormal operations.  The maximum abnormal PC is reported in Table 7.45. 

  
Table 7.45: Predicted Short-term Concentrations (µg.m-3) During Normal and Abnormal Operations 

Normal Abnormal 
Pollutant EAL Max PC Max PC PC as % 

of EQS 
PC 

<10% 
EAL? 

Screen 
Out PEC 

PEC as 
% of 
EAL 

PM10 50 0.42 0.71 1.41 Yes Yes 24.91 49.81 
Tl 30 5.20E-03 2.60E-02 8.67E-02 Yes Yes 2.64E-02 8.80E-02 
Hg 8 1.04E-02 5.20E-02 0.69 Yes Yes 5.76E-02 0.77 
Sb 150 1.16E-02 5.78E-02 3.85E-02 Yes Yes 5.93E-02 3.95E-02 
Cr 150 1.16E-02 5.78E-02 3.85E-02 Yes Yes 6.90E-02 4.60E-02 
Co 6 1.16E-02 5.78E-02 0.96 Yes Yes 5.83E-02 0.97 
Cu 60 1.16E-02 5.78E-02 2.89E-02 Yes Yes 0.13 6.73E-02 
Mn 1500 1.16E-02 5.78E-02 3.85E-03 Yes Yes 7.68E-02 5.12E-03 
V 1 5.34E-03 2.67E-02 2.67 Yes Yes 3.07E-02 3.07 

7.5.44 All short-term emissions, can be screened out as being insignificant as they are predicted to be below 10% of 
the short-term EAL.  
Long-term Impacts 

7.5.45 Based on the assumption set out above that PM10 and heavy metal emission concentrations increase by a 
factor of five during abnormal operation for a maximum of 60 hours each year, long-term impacts can be 
calculated using the following formula: PC (normal) x [(5 x 60/8059) + (7999/8059)], based on 8,059 hours of 
operation per year.  Table 7.45 sets out the long-term PC under abnormal operations.  
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Table 7.46: Predicted Long-term Concentrations (µg.m-3) During Normal and Abnormal Operations 
Normal Abnormal 

Pollutant EAL Max PC Max PC PC as % 
of EQS 

PC <1% 
EAL? 

Screen 
Out PEC PEC as 

% of EAL 
PM10 40 0.14 1.42E-01 0.35 Yes Yes 24.34 60.85 
Cd 0.005 6.89E-04 7.09E-04 14.19 No No 9.09E-04 18.19 
Tl 1 6.89E-04 7.09E-04 7.09E-02 Yes Yes 9.09E-04 9.09E-02 
Hg 0.25 6.89E-04 7.09E-04 0.28 Yes Yes 3.51E-03 1.40 
Sb 5 6.89E-03 7.09E-03 0.14 Yes Yes 7.83E-03 0.16 
As 0.003 6.89E-03 7.09E-03 236.46 No No 7.99E-03 266.46 
Cr 5 6.89E-03 7.09E-03 0.14 Yes Yes 1.27E-02 0.25 

Cr (VI) 0.0002 1.38E-03 1.42E-03 709.37 No No 2.54E-03 1269.37 
Co 0.2 6.89E-03 7.09E-03 3.55 No No 7.34E-03 3.67 
Cu 2 6.89E-03 7.09E-03 7.09E-02 Yes Yes 4.55E-02 0.45 
Pb 0.25 6.89E-03 7.09E-03 2.84 No No 1.69E-02 6.76 
Mn 1 6.89E-03 7.09E-03 4.73E-03 Yes Yes 1.66E-02 1.11E-02 
Ni 0.02 6.89E-03 7.09E-03 35.47 No No 1.02E-02 50.97 
V 5 6.89E-03 7.09E-03 0.14 Yes Yes 9.09E-03 1.82E-01 

7.5.46 All long-term emissions except Cd, As, Cr(iv), Co, Pb and Ni, can be screened out as being insignificant as 
they are predicted to be below 1% of the long-term EAL.  The PEC for all pollutants except As and Cr(iv) are 
well below the relevant EAL, providing sufficient headroom to ensure significant adverse effects to human 
health and the environment do not arise.  

7.5.47 The EA Group 3 guidance requires the assessment to progress to the second stage assessment for those 
metals that cannot be screened out based on 100% of the emission limit.  As and Cr(vi) cannot be screened 
out at Step 1, this metal has to be considered in more detail as part of the Step 2 assessment which 
assumes each element is emitted at 11% of the total Group 3 limit. The results are shown below. 

Table 7.47: Predicted Long-term Concentrations (μg.m-3) During Normal and Abnormal Operations – 
Step 2 

Normal Abnormal 

Pollutant EAL Max PC Max PC PC as % 
of EAL 

PC <1% 
EAL? 

Screen 
Out PEC 

PEC as 
% of 
EAL 

As 0.003 7.58E-04 8.34E-05 2.78 No No 9.83E-04 32.78 

Cr (VI) 
[20% of 
total Cr] 

0.0002 1.52E-04 1.56E-04 78.03 No No 1.28E-03 638.03 

 
7.5.48 The results of the step 2 assessment show that further consideration is required for Cr (VI) as both the PC 

and PEC remain above the EAL.  The EA Step 3 assessment assumes that each metal, not screened out in 
Step 2, is emitted at a realistic proportion of the IED limit, in line with values presented in Appendix A and B 
of the EA Guidance Note.  
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Table 7.48: Predicted Long-term Concentrations (µg.m-3) During Normal and Abnormal Operations – 
Step 3 

Normal Abnormal 

Pollutant EAL Max PC Max PC PC as 
% of 
EAL 

PC <1% 
EAL? 

Screen 
Out PEC 

PEC as 
% of 
EAL 

Cr (VI) 
[20% of 
total Cr] 

0.0002 4.82E-05 7.55E-07 0.38 Yes Yes 1.12E-03 560.38 

7.5.49 As the maximum predicted ground-level concentration is less than 1% of the EAL no significant impact is 
anticipated due to the proposed facility and consideration of the PEC is not required. 
Dioxins and Furans 

7.5.50 There is no reliable figure available for the likely unabated concentration of dioxins.  As such, in-line with EA 
assessment methodology, the IED emission limit has been multiplied by a factor of 100, giving an emission 
concentration of 10 ng.m-3, to assess the effects.  In practice, given that dioxins are most likely to be 
associated with the particulate phase, this is a very conservative assumption as the factor of 5 derived for 
unabated particulate emissions would be a more realistic assumption. 
Short-term Impacts 

7.5.51 The effect of elevated short-term emissions of dioxins and furans is not considered likely to be significant as 
they accumulate slowly in the body over time due to inhalation and ingestion (a time period of 70 years is 
assumed for lifetime exposure to dioxins and furans).  Accordingly, a short-term emission of 100 times the 
benchmark value for four hours will have no acute effect by inhalation on human health.  
Long-term Impacts 

7.5.52 An increase of 100 times the benchmark value for 60 hours per year will increase the amount deposited over 
a year at any given site by a factor of [(100 x 60/8059) + (7999/8059)] = 1.737.  As a worst case, it might be 
assumed that the amount ingested will increase by the same factor.  The Human Health Risk Assessment 
(HHRA) expresses human health risk in terms of Hazard Quotient (HQ).  The sum of the HQs is the Hazard 
Index (HI) with an HI of <1 having no unacceptable adverse effect on health.  The maximum dioxin and furan 
HI found in the HHRA is 0.257 at receptor 6.  An increase in the HI by 1.737 raises this to 0.446 still well 
below the HI value of 1 and, therefore, the emissions of dioxins and furans during periods of abnormal 
operation would not be predicted to have an adverse effect on human health. 
Failure of the Acid Gas Abatement System 

Short-term Impacts 
7.5.53 Failure of the acid gas abatement system has been considered as follows.  The unabated emission of each 

acid gas is HCl 330 mg.m-3, HF 11 mg.m-3 and SO2 210 mg.m-3.  The abnormal PC has been calculated 
based on the ratio of unabated emissions to IED short-term emission limits and reported in Table 7.49. 

Table 7.49: Predicted Short-term Concentrations (µg.m-3) During Normal and Abnormal Operations 
Normal Abnormal 

Pollutant Averaging 
Period EAL Max PC Max PC 

PC 
as % 

of 
EQS 

PC 
<10% 
EAL? 

Screen 
Out AC PEC 

PEC 
as % 

of 
EAL 

HCl 1 hour 
(max) 750 12.48 68.65 9.15 Yes Yes 0.72 69.37 9.25 

HF 1 hour 
(max) 160 0.83 2.29 1.43 Yes Yes 4.92 7.21 4.51 
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15 min 
(99.9th 
%ile) 

266 31.51 33.09 12.44 No No 12.40 45.49 17.10 

SO2 1 hr 
(99.73th 

%ile) 
350 31.51 33.09 9.45 Yes Yes 12.40 45.49 13.00 

 
7.5.54 Short-term emission of HCL and HF can be screened out as insignificant based on the PC being less than 

10% of the EAL.  Emission of SO2 exceed 10% of the EAL and as such require consideration of the PEC.  
The short-term PECs for SO2 concentrations are below the EALs over the relevant averaging periods and as 
such will have no significant adverse effect.  
Long-term Impacts 

7.5.55 The proposed Biomass CHP Plant can operate for a maximum of 60 hours each year at these emission 
concentrations.  The ratio of abnormal to normal emissions for each pollutant is HCl 5.5:1, HF 2.75:1 and 
SO2 1.05:1 and as such the PC can be calculated using the following formula: PC (normal) x [(ratio abnormal 
to normal operations x 60/8059) + (7999/8059)],  based on 8,059 hours of operation per year. Table 7.50 
sets out the PC under abnormal operations. 

Table 7.50: Predicted Long-term Concentrations (µg.m-3) During Normal and Abnormal Operations 

Pollutant Averaging 
Period EAL Normal Abnormal 

   Max PC Max PC 
PC 

as % 
of 

EQS 

PC 
<1% 

EAL? 
Screen 

Out AC PEC 
PEC 
as % 

of EAL 

HF Annual 160 0.014 0.014 0.01 Yes Yes 2.46 2.47 1.55 
SO2 Annual 50 0.689 0.689 1.38 No No 6.20 6.89 13.78 

 
7.5.56 At long-term emissions, the PC for HF is below 1% of the EAL and can be screened out. Emission of SO2 

exceeds 1% of the EAL and as such requires consideration of the PEC.  The long-term PEC for SO2 
concentrations are below the EALs and as such will have no significant adverse effect.  
Failure of the Activated Carbon Injection System (Vapour phase heavy metal and dioxin and furan 

control) 

7.5.57 Chemosphere, Vol 45, No 8 pp 12151 - 1157 reports that activated carbon injection systems are up to 98.7% 
efficient in the removal of dioxins and furans.  As such it has been conservatively assumed that in the event 
of a failure of the activated carbon system all emission will increase by an order of 100 times. 
Metals 

Short-term Impacts 
7.5.58 Based on the assumption above it has been assumed that heavy metals are emitted at 100 times the mass 

emitted under normal operations. Table 7.51 sets out the PC under abnormal operations. 

Table 7.51: Predicted Short-term Concentrations (µg.m-3) During Normal and Abnormal Operations 
Normal Abnormal 

Pollutant EAL Max PC Max PC PC as % 
of EQS 

PC <10% 
EAL? 

Screen 
Out PEC PEC as 

% of EAL 
Tl 30 5.20E-03 0.52 1.73 Yes Yes 0.52 1.73 
Hg 8 1.04E-02 1.04 13.87 No No 1.05 13.94 
Sb 150 1.16E-02 1.16 0.77 Yes Yes 1.16 0.77 
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Cr 150 1.12E-02 1.12 0.75 Yes Yes 1.13 0.75 
Co 6 1.16E-02 1.16 19.26 No No 1.16 19.27 
Cu 60 1.16E-02 1.16 0.58 Yes Yes 1.23 0.62 
Mn 1500 1.16E-02 1.16 7.70E-02 Yes Yes 1.17 0.08 
V 1 5.34E-03 0.53 53.37 No No 0.54 53.77 

7.5.59 All short-term emissions, with the exception of Hg, Co and V are below 10% of the EAL and can be screened 
out as insignificant.  Under abnormal operations the PEC of Hg, Co and V are all below the EAL.  It should be 
noted that the Activated Carbon injection system is used to control vapour phase emissions of metals.  Most 
metals will be in the particulate phase, with only Hg and a limited amount of Cd emitted as vapour.  As such 
failure of the Activated Carbon injection system is unlikely to lead to any significant short-term emissions of 
metals.  No significant adverse effect on human health is anticipated. 
Long-term Impacts 

7.5.60 Based on the assumption used above that heavy metals are emitted at 100 times the normal emission 
concentration for a maximum of 60 hours then under abnormal operations the impact can be calculated 
using the following formula: PC (normal) x [(100 x 60/8059) + (7999/8059)], based on 8059 hours of 
operation per year. Table 7.51 sets out the PC under abnormal operations. 

Table 7.52: Predicted Long-term Concentrations (µg.m-3) During Normal and Abnormal Operations 
Normal Abnormal 

Pollutant EAL Max PC Max PC PC as % 
of EQS 

PC <1% 
EAL? 

Screen 
Out PEC 

PEC as 
% of 
EAL 

Cd 0.005 6.89E-04 1.20E-03 23.93 No No 1.40E-03 27.93 
Tl 1 6.89E-04 1.20E-03 0.12 Yes Yes 1.40E-03 0.14 
Hg 0.25 6.89E-04 1.20E-03 0.48 Yes Yes 4.00E-03 1.60 
Sb 5 6.89E-03 1.20E-02 0.24 Yes Yes 1.27E-02 0.25 
As 0.003 6.89E-03 1.20E-02 398.86 No No 1.29E-02 428.86 
Cr 5 6.89E-03 1.20E-02 0.24 Yes Yes 1.76E-02 0.35 

Cr (VI) 
[20% of 
total Cr] 

0.0002 1.38E-03 2.39E-03 1196.59 No No 3.51E-03 1756.59 

Co 0.2 6.89E-03 1.20E-02 5.98 No No 1.22E-02 6.11 
Cu 2 6.89E-03 1.20E-02 0.12 Yes Yes 5.04E-02 0.50 
Pb 0.25 6.89E-03 1.20E-02 4.79 No No 2.18E-02 8.71 
Mn 1 6.89E-03 1.20E-02 7.98E-03 Yes Yes 2.15E-02 1.43E-02 
Ni 0.02 6.89E-03 1.20E-02 59.83 No No 1.51E-02 75.33 
V 5 6.89E-03 1.20E-02 0.24 Yes Yes 1.40E-02 0.28 

7.5.61 All long-term emissions except Cd, As, Cr(iv), Co, Pb and Ni, can be screened out as being insignificant as 
they are predicted to be below 1% of the long-term EAL.  The PEC for all pollutants except As and Cr(iv) are 
well below the relevant EAL, providing sufficient headroom to ensure significant adverse effects to human 
health and the environment do not arise.  

7.5.62 The results for the second stage assessment for As and Cr (VI) are presented in table 7.53.  
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Table 7.53: Predicted Long-term Concentrations (μg.m-3) During Normal and Abnormal Operations – Step 2 
Normal Abnormal 

Pollutant EAL Max PC Max PC PC as % 
of EAL 

PC <1% 
EAL? 

Screen 
Out PEC PEC as % of 

EAL 
As 0.003 7.58E-04 1.32E-03 43.87 No No 2.22E-03 73.87 
Cr (VI) 
[20% of 
total Cr] 

0.0002 1.52E-04 2.63E-04 131.62 No No 1.38E-03 691.62 

7.5.63 The results of the step 2 assessment show the PEC for As to be below the relevant EAL, however further 
consideration is required for Cr (VI) as both the PC and PEC remain above the EAL.  The EA Step 3 
assessment assumes that each metal, not screened out in Step 2, is emitted at a realistic proportion of the 
IED limit, in line with values presented in Appendix A and B of the EA Guidance Note.   

 

Table 7.54: Predicted Long-term Concentrations (μg.m-3) During Normal and Abnormal Operations – Step 
3 

Normal Abnormal 

Pollutant EAL Max PC Max PC PC as 
% of 
EAL 

PC <1% 
EAL? 

Screen 
Out PEC PEC as % 

of EAL 

Cr (VI) 
[20% of 
total Cr] 

0.0002 4.82E-05 1.27E-06 0.64 Yes Yes 1.12E-03 560.64 

 
7.5.64 As the maximum predicted ground-level concentration is less than 1% of the EAL no significant impact is 

anticipated due to the proposed facility and consideration of the PEC is not required. 
7.5.65 It should be noted that the Activated Carbon injection system is used to control vapour phase emissions of 

metals.  Most metals will be in the particulate phase, with only Hg and a limited amount of Cd emitted as 
vapour.  As such failure of the Activated Carbon injection system is unlikely to lead to any significant short-
term impact. 
Mercury 

7.5.66 The NHWAP survey of 1994 ‘Elemental Composition of Household Waste’ gives a concentration range for 
mercury of 0.02 – 0.12 ppm.  A value of 0.12 ppm has been used to derive the unabated emission of 
mercury which is considered to be a conservative value considering this is based on household waste and 
not biomass, and mercury is present in household items such as batteries etc.  The proposed Biomass CHP 
Plant will operate for a period of 8059 hours and use 147,000 tonnes of biomass in that period.  Based on a 
mercury content of 0.12 ppm this gives a maximum mercury emission of 2.19 g.hr-1 or 2190 mg.hr-1.  

7.5.67 Based on a normalised volumetric flow of 38.81 Nm3.hr-1 the maximum unabated mercury emission would be 
0.016 mg.Nm-3 which is significantly below the IED emission limit for mercury of 0.05 mg.Nm-3.  As such, 
failure of the activated carbon injection system will not affect the conclusion of the air quality assessment that 
mercury will have no adverse impact. 
Greenhouse gas emissions 

7.5.68 Appendix 7.2 Carbon Footprint report sets out a greenhouse gas (GHG) emissions assessment for the 
proposed Widnes 3MG Biomass CHP Plant, which would combust a mixture of recycled wood and virgin 
biomass fuel to generate around 20 MW (net) of electricity and up to 3.5 MW of heat that would be exported 
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to local customers such as Stobart warehousing, increasing the plant’s useful energy generation and 
combined efficiency. 

7.5.69 Emissions associated with the fuel production/supply chain and road or rail transport have been estimated. 
Together with emissions avoided through electricity and heat export (displacing emissions associated with 
conventional energy generation) and through diversion of waste wood from landfill disposal (where it would 
decay to produce landfill gas, with a high global warming potential), these form part of an annual emissions 
balance for the proposed facility that has been estimated for each year of its expected operational lifetime. 

7.5.70 All virgin biomass would be from sustainably-grown sources meeting the requirements of the Renewable 
Energy Directive (RED), and would thus engender net neutral emissions from its biogenic carbon fraction 
released during combustion. Recycled wood that would be combusted in the solid biomass CHP plant would 
be an end-of-life material. Its biogenic carbon fraction, released during combustion, would therefore likewise 
have a net neutral atmospheric impact attributable to the facility, as it was drawn down from the atmosphere 
and temporarily stored during the wood’s useful lifetime. Bottom ash from the solid biomass CHP plant would 
be transported to a processing facility for subsequent re-use as a construction material. 

7.5.71 The location of the solid biomass CHP plant at the multi-modal gateway would allow both rail and road 
delivery of fuel for combustion. The assessment has considered as 'scenario 1' a mixture of transport modes, 
with rail used for 20% of the total fuel by weight. A ‘worst-case’ transport 'scenario 2' of 100 % road delivery 
has also been assessed, and shown not to cause any significant change to the facility’s GHG benefits. 

7.5.72 The results indicate that the solid biomass CHP plant could achieve emissions savings of over one point one 
million tonnes of carbon dioxide equivalent (CO2e) over its assumed operational lifetime of 20 years (1.15 
mtCO2e). This is equivalent to the present-day annual emissions of around 226,000 homes or 437,000 cars. 

7.6 Design Response and Mitigation 

Site Preparation and Construction 

7.6.1 Mitigation measures set out in the Construction and Environmental Management Plan (CEMP) would 
effectively control dust emissions during the site preparation and construction phase.  
Operation 

7.6.2 Predicted concentrations of pollutants from the operational phase of the proposal have been demonstrated 
by the assessment to meet all relevant air quality standards and objectives.  No further mitigation is required 
in addition to that incorporated into the design of the scheme by implementation of the BAT for control of 
emissions.  The operation of the facility will be strictly controlled though conditions attached to the 
Environmental Permit that will be required under the EPR.  

7.6.3 The proposed Biomass CHP Plant includes within the design all the mitigation measures necessary to 
reduce odour and dust impacts to a level where there will be no significant effects. This includes enclosure of 
operations within a building, which is considered to be the primary means of control. Therefore, no further 
mitigation is deemed necessary.  
Cumulative Impacts 

7.6.4 Cumulative effects have been addressed through the selection of appropriate baseline ambient air quality 
data and by considering the combined effects with the Stobart Park development, Ineos Chlor EfW and the 
anaerobic digester CHP.  No significant impacts are predicted and consequently no additional mitigation 
measures are necessary. 
Greenhouse gas emissions 

7.6.5 The overall effect on greenhouse gas emissions is beneficial. No further mitigation measures other than 
those included within the proposal are deemed necessary. 
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7.7 Residual Impact 

7.7.1 Any effects on air quality from the construction phase will cease when construction activities finish and 
consequently residual effects due to construction are not likely to be significant. 

7.7.2 During operation, assuming worst-case emissions from the proposed Biomass CHP Plant stack at long-term 
and short-term IED emissions limits, the predicted ground-level concentrations will be of neutral significance.  
Consequently, residual effects from the operation of the Proposal are not likely to be significant. 

7.7.3 Mitigation measures included within the design of the proposed Biomass CHP Plant are expected to be 
sufficient to control dust and odour releases to a level where no significant adverse nuisance or amenity 
effects would be expected. As such, residual dust and odour effects from the operation of the proposed 
Biomass CHP Plant are unlikely to be significant.  

7.7.4 According to the significance criteria adopted for this assessment, overall impacts on local air quality are 
considered to be neutral. 

7.7.5 The effect of the proposed development on greenhouse gas emissions is beneficial due to savings which will 
be achieved by displacing emissions from conventional energy generation and avoided landfill. 

7.8 Conclusion 

7.8.1 Emissions from the proposed Biomass CHP Plant have been assessed through detailed atmospheric 
dispersion modelling using best practice approaches.  The assessment has been undertaken based on a 
number of worst-case assumptions.   

7.8.2 The maximum long-term impacts with the worst-case meteorological conditions across the modelled grid 
show that the predicted environmental concentrations are below the air quality standards set for the 
protection of human health. 

7.8.3 The predicted impacts from the proposed Biomass CHP Plant have been combined with the predicted 
impacts from committed developments (Stobark Park, Ineos Chlor and ReFood anaerobic digester). The 
results indicate that predicted environmental concentrations still remain below the air quality standards set for 
the protection of human health.   

7.8.4 The release of dust and odour during the operation of the proposed Biomass CHP Plant are not expected to 
lead to significant adverse nuisance or amenity effects, as appropriate measures have been incorporated 
into the scheme, which is expected to be sufficient to control dust and odour. 

7.8.5 Overall, the effects of the proposed Biomass CHP Plant on local air quality are considered to be of neutral 
significance. 

7.8.6 The effect of the proposed development on greenhouse gas emissions is beneficial.  
7.8.7 Table 7.43 contains a summary of the likely significant impacts of the proposed Biomass CHP Plant. 
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Table 7.55: Summary of Residual Impacts 
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Key: I: International N: National R: Regional D: District L: Local 

7.9 Glossary 

AADT Annual Average Daily Traffic Flow 
ADMS  Atmospheric Dispersion Modelling 
AQMA Air Quality Management Area 
AQS Air Quality Strategy 
DMRB Design Manual for Roads and Bridges 
HGV Heavy Goods Vehicle 
LGV Light Goods Vehicle 
NAQIA National Air Quality Information Archive 
R&A Review and Assessment 
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	7.2.3 EPR is a regulatory system that employs an integrated approach to control the environmental impacts of certain listed industrial activities including the generation of energy from waste. The intention of the regulatory system is to ensure that Best Available Techniques (BAT), required by the IPPC Directive, are used to prevent or minimise the effects of an activity on the environment, having regard to the effects of emissions to air, land and water via a single permitting process. 
	7.2.4 To gain a permit, Operators have to demonstrate in their applications, in a systematic way, that the techniques they are using or are proposing to use are the BAT for their installation and meet certain other requirements taking account of relevant local factors. The permitting process also places a duty on the regulating body to ensure that the requirements of the IED are included for permitted sites to which these apply.
	7.2.5 The essence of BAT is that the techniques selected to protect the environment should achieve a high degree of protection of people and the environment taken as a whole. Indicative BAT standards are laid out in national guidance and where relevant, should be applied unless a different standard can be justified for a particular installation.  The EA is legally obliged to go beyond BAT requirements where EU Air Quality Limit Values may be exceeded by an existing operator.
	7.2.6 Horizontal Guidance Note EPR H1 [] provides guidelines for air dispersion modelling. The assessment of air quality effects for the proposed Biomass CHP Plant is consistent with the H1 guidance.

	Waste Incineration Directive Emission Limits
	7.2.7 The Biomass CHP Plant would be designed and operated in accordance with the requirements of “the IED” Directive 2010/75/EU on industrial emissions (integrated pollution prevention and control) (Recast) ([], which requires adherence to emission limits for a range of pollutants.  
	7.2.8 Emission limits in the IED are specified in the form of half-hourly mean concentrations; daily-mean concentrations; mean concentrations over a period of between 30 minutes and 8 hours; or, for dioxins and furans, mean concentrations evaluated over a period of between six and eight hours. 
	7.2.9 For the purposes of this assessment for those pollutants having only one emission limit (for a single averaging period), the facility has been assumed to operate at that limit.  Where more than one limit exists for a pollutant, the half-hourly mean emission concentration limit has been used to calculate short-term (less than 24-hour average) peak ground-level concentrations (Scenario 1).  The daily mean emission concentration limit has been used for these pollutants to calculate long-term (greater than 24-hour average) mean ground-level concentrations (Scenario 2). The WID emission limit values are provided in Table 7.1.

	Waste Framework Directive
	7.2.10 Directive 2006/12/EC [] of the European Parliament and Council on Waste (‘the Waste Framework Directive’, WFD) requires member states to ensure that waste is recovered or disposed of without harm to human health and the environment. It requires member states to impose certain obligations on all those dealing with waste at various stages. Operators of waste disposal and recovery facilities are required to obtain a permit, or register a permit exemption. Retention of the permit requires periodic inspections and documented evidence of the activities in respect of waste. 
	7.2.11 The WFD requires member states to take appropriate measures to establish an integrated and adequate network of disposal installations. The WFD also promotes environmental protection by optimising the use of resources, promoting the recovery of waste over its disposal (the “waste hierarchy”). 
	7.2.12 Annex II A and B of the WFD provide lists of the operations which are deemed to be “disposal” and “recovery”, respectively. The terms are mutually exclusive and an operation cannot be a disposal and recovery operation simultaneously. Where the operation is deemed to be a disposal operation, the permit will contain more extensive conditions than for a recovery operation.
	7.2.13 The principal objective of a recovery operation is to ensure that the waste serves a useful purpose, replacing other substances which would have been used for that purpose. Where the combustion of waste is used to provide a source of energy, the operation is deemed to be a recovery operation.
	7.2.14 The proposed Biomass CHP Plant is deemed to be a recovery operation on the basis that the operation falls under the description of the first operation listed under Annex II B:
	7.2.15 The EPR 2010 implement the WFD in England and Wales, with the Environment Agency having the regulatory and enforcement responsibility for implementing the obligations set out in the WFD.
	7.2.16 A new Framework Directive (2008/98/EC) was adopted in 19 November 2008, which replaces and repeals the 2006 Directive as of 12 December 2010, the date by which Member States must transpose the new Directive into legislation. Following an initial consultation, Defra and the Welsh Assembly Government published draft Regulations for comment in July 2010 and were brought into forces as the Waste (England and Wales) regulations 2011 (SI988).

	Commission Regulation (EU) 757/2010 on POPs
	7.2.17 Persistent Organic Pollutants (POPs) is a term used to describe a class of chemicals potentially harmful to human health and the environment. Atmospheric POPs do not readily react with other atmospheric gases, remain in the atmosphere for long periods and are able to travel long distances, accumulating in locations remote from the original source. They are also able to bio-accumulate in food and human tissue.
	7.2.18 There are two international treaties controlling the use and production of POPs:
	7.2.19 The Stockholm Convention identifies 12 substances as POPs in the following three broad categories:
	7.2.20 In the EU, the requirements of the above treaties have been implemented by Regulation (EC) 850/2004 [] on Persistent Organic Pollutants.  Regulation (EC) 850/2004, subsequently amended by Commission Regulation (EU) No 757/2010 [], provides legislation to ban and/or control intentionally produced POPS in pesticides and industrial chemicals; and minimise releases of unintentionally produced by-products. It also includes provisions which require that waste consisting of, containing or contaminated by POPs is disposed of or recovered in such a way that the POPs are destroyed or irreversibly transformed.
	7.2.21 Annex V, Waste Management, Part 1 Disposal and Recovery under Article 7(2) of the POPs Directive (Page 43) states: “The following disposal and recovery operations, as provided for in Annex IIA and IIB of Directive 75/442/EEC, are permitted for the purposes of Article 7(2) when applied in such a way as to ensure that the persistent organic pollutant content is destroyed or irreversibly transformed.
	7.2.22 Although priority is given to alternative processes which avoid the formation of POPs when applications for new facilities are considered, waste incineration appears to be excluded on the basis of the above. This exclusion is likely to be because high temperature incineration is a prescribed method for destroying POPs.
	7.2.23 In the UK, the legislation is implemented by the Persistent Organic Pollutants Regulations 2007 [] (the POPs Regulations).  The EA is responsible for enforcing the POPs Regulations. These are implemented by the Pollution Prevention and Control (PPC) regime and the WID.

	Ambient Air Quality Criteria
	7.2.24 There are several European Union (EU) Air Quality Directives and UK Air Quality Regulations that will apply to the operation of the proposed Biomass CHP Plant.  These provide a series of statutory air quality limit values, target values and objectives for pollutants, emissions of which are regulated through the IED.
	7.2.25 There are some pollutants regulated by the IED which do not have statutory air quality standards prescribed under current legislation.  For these pollutants, a number of non-statutory air quality objectives and guidelines exist which have been applied within this assessment. The EA Horizontal Guidance Note H1 provides further assessment criteria in the form of Environmental Assessment Levels (EALs).

	European Legislation
	7.2.26 EU Directive 2008/50/EC [] on ambient air quality assessment and cleaner air for Europe came into force in May 2008 and had to be implemented by Member States by June 2010. The Directive aims to protect human health and the environment by avoiding, reducing or preventing harmful concentrations of air pollutants.  
	7.2.27 EU Directive 2004/107/EC [] relating to arsenic, cadmium, mercury, nickel and polycyclic aromatic hydrocarbons in ambient air is also relevant to this assessment. In the longer time, it is likely that this Directive will be merged with 2008/50/EC once sufficient information has been gained in relation to its implementation. 

	Statutory Air Quality Limit and Targets Values
	7.2.28 The Air Quality Standards Regulations 2010 [] implements limit values prescribed by EU Directives 2008/50/EC and 2004/107/EC.  The limit and target values are legally binding and the Secretary of State, on behalf of the UK Government, is responsible for their implementation. The limit values and objectives relevant to this assessment are summarised in Table 7.2.

	Non-Statutory Air Quality Objectives and Guidelines
	7.2.29 The original UK Air Quality Strategy (AQS) [] was published in January 2000 and described the Government’s strategy for improving air quality in the UK.  One of the key aspects of the strategy was the setting of air quality objectives for eight pollutants, namely benzene, 1,3-butadiene, ozone, carbon monoxide, lead, nitrogen dioxide, particulates and sulphur dioxide.  The objectives are statements of policy intentions made by the UK Government and its Devolved Administrations. 
	7.2.30 The current UK AQS [] was published in July 2007 and updates the original strategy to set out new objectives for local authorities in undertaking their local air quality management duties. The AQS objectives are based on the evidence supporting the identification of the limit values and, in some instances, objectives in the current AQS are in some cases may be more onerous than the limit values set out within the relevant EU Directives and the Air Quality Standards Regulations 2010. There is no legal requirement to meet objectives set within the UK AQS except where equivalent limit values are set within the EU Directives. 
	7.2.31 Non-statutory air quality guidelines also exist within the World Health Organisation Guidelines [].  Table 7.3  presents the non-statutory objectives and guidelines where they differ from the statutory limit values.

	Environmental Assessment Levels
	7.2.32 The EA Horizontal Guidance Note EPR H1 [iii] provides further assessment criteria in the form of EALs.  An earlier version of the H1 Guidance Note [] made provision for EALs for cobalt (Co) and thallium (Tl). However, EALs are not provided for these pollutants within the current H1 Guidance Note. To allow the significance of effects to be described for all the WID metals, the earlier EALs have been adopted. 
	7.2.33 Table 7.4 presents all available EALs for the pollutants relevant to this assessment.
	7.2.34 For each pollutant, the most stringent limit has been identified. Table 7.5 presents the consolidated list of pollutants in this assessment and the assessment criteria.
	7.2.35 Table 7.6 presents available Soil Quality Criteria and Maximum Deposition Rates(MDRs)  from EA Horizontal Guidance Note EPR H1 for the pollutants relevant to this assessment.   
	7.2.36 Within the assessment, the statutory air quality limit and target values (as presented in Table 7.2) are assumed to take precedent over objectives, guidelines and the EALs (as presented in Table 7.3 and Table 7.4 ).  In addition, for those pollutants which do not have any statutory air quality standards, the assessment assumed the lower of either the EAL or the non-statutory air quality objective or guideline where they exist.

	National Policy and Legislation
	Local Air Quality Management Policy Guidance
	7.2.37 Local authorities have a statutory duty to review and assess local air quality within their administrative area under Section 88(1) of the Environment Act 1995.  The Review & Assessment (R&A) process requires local authorities to undertake a phased assessment to identify any areas likely to experience exceedences of the air quality objectives.  Any location likely to exceed the objectives must be designated an Air Quality Management Area (AQMA) and an Air Quality Action Plan (AQAP) must be prepared and implemented, with the aim of achieving the objectives in the designated area.
	7.2.38 Policy Guidance: Local Air Quality Management LAQM.PG(09) [], issued under Part IV of the Environment Act 1995, is designed to help local authorities with their local air quality management duties.  The guidance requires that local authorities integrate air quality considerations into the planning process at the earliest possible stage.  As a result, the land use planning system is integral to improving air quality.
	7.2.39 The guidance applies to all English local authorities both with and without AQMAs.  This common approach to air quality will provide benefits such as raising the profile of air quality in transport planning, and increasing communication across local authority departments.

	National Planning Policy Framework
	7.2.40 In March 2012, the National Planning Policy Framework (NPPF) [] was published. The document provides a framework within which plans will be produced at a local level to reflect the individual needs and priorities of separate communities. 
	7.2.41 The purpose of the planning system is to contribute to the achievement of sustainable development.  As such, the planning system has economic, social and environmental roles.  The NNPF states that the environmental role contributes to:
	7.2.42 Within the overarching roles, the NPPF sets out 12 core land-use planning principles. The relevant principle in the context of this assessment is that planning should “contribute to conserving and enhancing the natural environment and reducing pollution”.
	7.2.43 Under the heading ‘Conserving and Enhancing the Natural Environment’, the NPPF states: 
	 “To prevent unacceptable risks from pollution and land instability, planning policies and decisions should  ensure that new development is appropriate for its location. The effects (including cumulative effects) of  pollution on health, the natural environment or general amenity, and the potential sensitivity of the area or  proposed development to adverse effects from pollution, should be taken into account….
	 Planning policies should sustain compliance with and contribute towards EU limit values or national  objectives for pollutants, taking into account the presence of Air Quality Management Areas and the  cumulative impacts on air quality from individual sites in local areas. Planning decisions should ensure that  any new development in Air Quality Management Areas is consistent with the local air quality action plan.”
	7.2.44 The Environmental Protection UK (EPUK) Development Control: Planning for Air Quality (Update 2010) document [] is consistent with the principles set out in the NPPF in that it advises “In arriving at a decision about a specific proposed development the local planning authority is required to achieve a balance between economic, social and environmental considerations.”

	Halton Borough Council Policy
	7.2.45 Halton Borough Council adopted its Unitary Development Plan (UDP) in 2005. In September 2004, the Planning & Compulsory Purchase Act [] introduced a new development plan system intended to streamline the local planning process. Under the new system, Local Plans will be replaced by a Local Development Framework (LDF). Selected policies in the UDP were ‘saved’ until they are replaced by emerging documents prepared under the LDF. The policies relevant to this air quality assessment are detailed below:
	 S4 Pollution and Health
	 “Development will not be permitted if it is likely to have an unacceptable effect on levels of air, surface water  or ground water pollution, or ground contamination or noise”
	 PR1 Air Quality
	 “Development will not be permitted where it is likely to have an unacceptable effect on air quality. The phrase  ‘unacceptable effect’ includes consideration of the following:
	 a. Emissions which are likely to have a significantly unacceptable effect on the amenity of the local  environment.
	 b. Where there is the significant possibility that public health may be affected.
	 c. Where there is a significant possibility that any proposed development will affect air quality standards.
	 d. Where there is a significant possibility that investment confidence in respect of surrounding land uses may  be affected.
	 e. An air quality assessment may be required before determining applications with a potential to pollute.”

	Discussion
	7.2.46 The local air quality assessment considers the potential air quality effects of the proposed Biomass CHP Plant with the aim of determining whether the proposed Biomass CHP Plant would result in an ‘unacceptable effect” in accordance with HBCs UDP. 

	Greenhouse Gas Emissions Legislation and Policy
	National Planning Policy Framework (NPPF)
	7.2.47 Section 10 of the NPPF sets out the Government’s planning policy on climate change.  Under the NPPF local planning authorities should have a positive strategy to promote energy from renewable and low carbon sources,  plan for new development which reduces greenhouse gas emissions, design their policies to maximise renewable and low carbon energy development.

	The Climate Change Act 2008
	7.2.48 This Act took a new approach to managing and responding to climate change in the UK by setting ambitious and legally binding targets for the reduction of carbon dioxide and other greenhouse gases. 
	7.2.49 The two key aims underpinning the Climate Change Act are: 
	7.2.50 The key provisions of the act are:

	UK Biomass Strategy 2007
	7.2.51 The UK Biomass Strategy published in 2007 seeks to promote the use of biomass in renewable energy. The document sets out the Government’s strategy in relation to Biomass energy. It states that:
	7.2.52 The UK Biomass Strategy also states that:

	Carbon Plan: Delivering our low Carbon future (2011)
	7.2.53 The Government published the Carbon Plan: Delivering our low Carbon future in December 2011 which sets out the Governments proposals for moving to a low Carbon economy, including recognition of the role of energy from Biomass and Combined Heat and Power in delivering carbon dioxide emission reductions.

	The Regional Spatial Strategy for the North West of England 2008 (NWRSS)
	7.2.54 The Regional Spatial Strategy for the North West of England 2008 (NWRSS) includes Policy DP9 relating to reducing emissions and adapting to climate change. It states:

	Halton Borough Council Policy
	7.2.55 The Halton Unitary Development Plan (UDP) includes Policy S10 Reducing Greenhouse Gas Emissions  which states:
	7.2.56 The emerging Halton Core Strategy includes a number of policy references to climate change including Policy CS2 which sets out the principle of minimising factors that contribute to climate change and Policy CS19 which refers to reductions in CO2 emissions through energy supply from decentralised renewable and low carbon sources.
	7.3 Assessment Methodology

	Relevant Guidance
	7.3.1 The approach to the assessment has been informed by the following guidance documents: 

	Consultations
	7.3.2 As detailed in Chapter 1, a formal scoping exercise has been undertaken to inform the scope of the Environmental Assessment.  The formal Scoping response is included at Appendix 1.2.  A summary of the main issues raised during the consultation are provided in Table 7.7.

	Scope of Air Quality Assessment
	7.3.3 The potential air quality effects from the operation of the proposed biomass CHP plant include:

	Approach to Assessment of Biomass CHP Stack Emissions
	7.3.4 In urban areas, pollutant concentrations are primarily determined by the balance between pollutant emissions that increase concentrations, and the ability of the atmosphere to reduce and remove pollutants by dispersion, advection, reaction and deposition. An atmospheric dispersion model is used as a practical way to simulate these complex processes; such a model requires a range of input data, which can include emissions rates, meteorological data and local topographical information. The model used and the input data relevant to this assessment are described below.
	7.3.5 The atmospheric pollutant concentrations in an urban area depend not only on local sources at a street scale, but also on the background pollutant level made up of the local urban-wide background, together with regional pollution and pollution from more remote sources brought in on the incoming air mass. This background contribution needs to be added to the fraction from the modelled sources, and is usually obtained from measurements or estimates of urban background concentrations for the area in locations that are not directly affected by local emissions sources. 
	7.3.6 The approach to the assessment of stack emissions from the Biomass CHP Plant has involved the following key elements:
	7.3.7 The quantitative assessment includes consideration of the operation of the facility assuming stack emissions from the Biomass CHP Plant are at limits set out in the WID. In reality, emissions from the facility are expected to be considerably lower than the WID limits. During shut down of the Biomass CHP Plant, a standby 1 MW light fuel oil boiler would be used to provide the heating demand for customers of the Biomass CHP Plant. Emissions associated with the boiler would not exceed the WID limits. Therefore, emissions from the Biomass CHP Plant have been assumed to be generated all year round, without any shut down for maintenance, and as such takes into consideration emissions from the boiler during the shut down periods. 
	7.3.8 The quantitative assessment includes consideration of two operational scenarios:
	7.3.9 Scenario 1 represents the worst-case scenario for the calculation of short-term effects from the proposed facility, while Scenario 2 represents the worst-case scenario for the calculation of long-term effects.  

	Dispersion Model Selection
	7.3.10 A number of commercially available dispersion models are able to predict ground level concentrations arising from emissions to atmosphere from elevated point sources.  Modelling for this study has been undertaken using ADMS 4.2, a version of the ADMS (Atmospheric Dispersion Modelling System) developed by Cambridge Environmental Research Consultants (CERC) that models a wide range of buoyant and passive releases to atmosphere either individually or in combination. ADMS 4.2 brings together the results of recent research on dispersion modelling.  The model calculates the mean concentration over flat terrain and also allows for the effect of plume rise, complex terrain, buildings, radioactive decay and deposition.  Dispersion models predict atmospheric concentrations within a set level of confidence and there can be some variations in results between models under certain conditions; the ADMS 4.2 model has been formally validated and is widely used in the UK and internationally for regulatory purposes.
	7.3.11 ADMS comprises a number of individual modules each representing one of the processes contributing to dispersion or an aspect of data input and output.  Amongst the features of ADMS are:

	Meteorological Data
	7.3.12 The most important meteorological parameters governing the atmospheric dispersion of pollutants are wind direction, wind speed and atmospheric stability as described below:
	7.3.13 For meteorological data to be suitable for dispersion modelling purposes, a number of meteorological parameters need to be measured on an hourly basis.  These parameters include wind speed, wind direction, cloud cover and temperature.  There are only a limited number of sites where the required meteorological measurements are made.
	7.3.14 The year of meteorological data that is used for a modelling assessment can have a significant effect on source contribution concentrations.  Dispersion model simulations were performed for emissions from the proposed facility using five years of data from Liverpool Speke (approximately 10 km to the west of the site) between 2007 and 2011.  Measurements made at Liverpool Speke have been recommended by the Meteorological Office.    
	7.3.15 Wind roses have been produced for each of the years of meteorological data used in this assessment.  Figure 7.1 shows the wind roses between 2007 and 2011 at Liverpool Speke.    

	Terrain
	7.3.16 The presence of elevated terrain can significantly affect (usually increase) ground level concentrations of pollutants emitted from elevated sources such as stacks, by reducing the distance between the plume centre line and ground level and increasing turbulence and, hence, plume mixing.  Terrain data have been included in the dispersion model.  

	Surface Roughness
	7.3.17 The roughness of the terrain over which a plume passes can have a significant effect on dispersion by altering the velocity profile with height, and the degree of atmospheric turbulence.  This is accounted for by a parameter called the surface roughness length.  
	7.3.18 A surface roughness length of 0.5 m has been assigned during the meteorological processing in ADMS 4.2, to represent the average suburban surface characteristics across the study area.

	Building Wake Effects
	7.3.19 The movement of air over and around buildings generates areas of flow circulation, which can lead to increased ground level concentrations in the building wakes.  Where building heights are greater than about 30 - 40% of the stack height, downwash effects can be significant.  The dominant structure (i.e. with the greatest dimensions likely to promote turbulence) is the boiler house and fuel store.  The dimension of this building is included within the model and is listed in Table 7.8.

	Emissions Parameters and Rates 
	7.3.20 A stack height determination was carried out for the proposed biomass stack, described in Air Quality Technical Appendix 7.1. This study established the stack height at which local building-wake effects were no longer significant, ensuring the adequate dispersion of pollutants.  A conservative treatment of building-downwash effects was included as part of this exercise.  The stack height determination indicated a 59 m stack height was appropriate.
	7.3.21 The stack location has been modelled at national grid reference coordinates 350105, 384449. The stack characteristics are summarised in Table 7.9. 
	7.3.22 The volumetric flows are based on the actual proportion of oxygen (O2) present in the stack emissions. For the Biomass CHP Plant, the volumetric flow has been normalised to 11% O2 content, applicable to the WID limits. The volumetric flow, in Nm3.s-1, multiplied by the relevant IED concentrations, in mg.Nm-3, gives the mass emission rates in g.s-1. 
	7.3.23 Emissions of PAHs and PCBs from combustion facilities are not specifically regulated in IED, and consequently do not have emission concentration limits.  However, these have been modelled as long-term emission concentrations taken from the Integrated Pollution Prevention and Control (IPPC) Reference Document on the Best Available Techniques for Waste Incineration [].  These concentrations are derived from measured values at European waste incineration plants.
	 Table 7.10 summarises the mass emission rates used in this assessment.
	7.3.24 The June 2010 EA guidance for the assessment of Group 3 heavy metals provides advice to applicants on how the EA will consider air quality impacts from Group 3 metals stack emissions from facilities.  This guidance is aimed at the PPC permitting stage, however it provides relevant advice on carrying out screening exercises and is applicable to planning applications where sensitive receptors are located close to the source of emissions.  The EA guidance requires that the assessment follows a staged approach to the assessment of Group 3 metals, initially assuming that they are each present at 100% of the limit and then that they are present at equal proportion of the limit (11%) and finally, if the metal was not screened out in the first two stages, that the remaining metals are present at more realistic levels.  A similar approach has been applied to Group 1 metals.

	Metal Deposition
	7.3.25 The dry-deposition rates were then derived from the concentration in air based on an assumed dry deposition velocity of 0.01 m.s-1 for the particle-bound phase, and 0.029 m.s-1 for Hg.  Deposition rates were calculated using empirical methods recommended by the EA [iii]. 
	7.3.26 Dry deposition flux (μg.m-2.s-1)   =  ground level concentration (μg.m-3) x deposition velocity (m.s-1) where the deposition velocity for particle-bound phase is 0.01 m.s-1 and for Hg is 0.029 m.s-1.

	Dioxins and Furans
	7.3.27 Dioxins and furans exist as a number of different but closely related compounds.  Each different compound is referred to as a congener with each congener having different toxicities and physical properties with regard to its fate in the environment.  To account for this, relevant individual congeners have been identified for the purposes of dispersion modelling.  The assumed dioxin and furan congener profiles are presented in Table 7.11 based on measurements at Tyseley incinerator in 2007 presented in a report by AEA in 2008 [].  
	7.3.28 Consideration of dioxins and furans at the emission limit specified in IED and adopting the aforementioned profile is considered to be a conservative basis for assessment.  The emission rates for each congener are presented in Table 7.11. 

	Receptors
	7.3.29 Sensitive receptors should be selected where the public is regularly present and likely to be exposed over the averaging period of the objective. LAQM.TG(09) [] provides examples of where the air quality objectives should and should not apply.  Relevant exposure locations are summarised in Table 7.12.
	7.3.30 Modelling has been undertaken for a coarse grid of receptors, 200 m apart, to a 10 km radius around the proposed Biomass CHP Plant, and a fine grid of receptors, 60 m apart to a 3 km radius around the proposed Biomass CHP Plant.
	7.3.31 In addition, the operational effects from stack emissions of the proposed Biomass CHP Plant have been assessed at the façades of local existing receptors.  Receptors have been selected at representative locations where changes in pollutant concentrations are anticipated to be greatest as a result of the proposed Biomass CHP Plant.  The receptor locations are given in Table 7.13 and illustrated in Figure 7.2 and have all been modelled at a height of 1.5 m, representative of typical head height.

	NOx to NO2 Relationship
	7.3.32 The NOx emissions associated with combustion activities at the facility will typically comprise approximately 90-95% nitric oxide (NO) and 5-10% nitrogen dioxide (NO2) at source.  The NO oxidises in the atmosphere in the presence of sunlight, ozone and volatile organic compounds to form NO2, which is the principal concern in terms of environmental health effects.
	7.3.33 There are various techniques available for estimating the proportion of NOx converted to NO2.  The methods used in this assessment are discussed below.    

	Assumptions for Annual-Mean Calculations
	7.3.34 Total conversion (i.e. 100%) of NO to NO2 is sometimes used for the estimation of the absolute upper limit of the annual mean NO2.  This technique is based on the assumption that all NO emitted is converted to NO2  before it disperses to ground level.  However, it should be noted that even at ambient concentrations a proportion of NOx remains in the form of NO.  Total conversion is, therefore, an unrealistic assumption, particularly in the near field.
	7.3.35 The EA recommends that for a ‘worst case scenario’, a 70% conversion of NO to NO2 should be considered for calculation of annual average concentrations [].  If a breach of the annual average NO2 objective/limit value occurs, the EA requires a more detailed assessment where operators are asked to justify the use of percentages lower than 70%.
	7.3.36 For the purposes of this assessment, a 70% conversion of NO to NO2 is assumed for annual average NO2  concentrations in line with the EA’s recommendations.

	Assumptions for Hourly Mean Calculations
	7.3.37 For the calculation of short-term contributions from the proposed Biomass CHP Plant to ground level concentrations of NO2, 35% of the modelled NOx was added to the background concentration of NO2.
	7.3.38 An assumed conversion of 35% follows the EA’s recommendations for the calculation of ‘worst case scenario’ short-term NO2 concentrations [xxiv].  If a breach of the hourly NO2 objective/limit value is predicted on this basis, the EA requires a more detailed assessment where operators are asked to justify their use of percentages lower than 35%. 

	Significance of Effects - Stack Emissions
	7.3.39 In order to ensure that the descriptions of effects used within this chapter are clear, consistent and in accordance with recent guidance, definitions have been adopted from the EA’s H1 Guidance [iii].
	7.3.40 Table 7.14 provides a summary of criteria that should be used to: 

	Approach to Assessment of Operational Traffic Effects 
	7.3.41 The construction of the proposed Biomass CHP Plant  and associated infrastructure would generate traffic, comprising contractors’ vehicles and Heavy Goods Vehicles (HGVs), excavators, and other diesel-powered vehicles.  The operation of the proposed Biomass CHP Plant would have associated HGV and Light Goods Vehicles (LGVs) assorted with staff access, the removal of waste products and delivery of consumables.  This would result in emissions of nitrogen oxides, particles and other combustion-related pollutants.
	7.3.42 The Highways Agency’s Design Manual for Roads and Bridges (DMRB) method provides criteria for determining those roads affected by a project and, therefore, requiring a local air quality assessment. The criteria are as follows:
	7.3.43 This is not the case for the proposed Biomass CHP Plant which would generate no more than 90 vehicles (two-way flow) per day, therefore traffic-related air quality effects have not been considered further in this assessment. 

	Approach to Assessment of Operational Odour and Dust Effects 
	7.3.44 The Biomass CHP Plant itself has no significant potential for odours as the combustion process itself effectively destroys any odorous compounds. The likely impact of these fugitive releases of odour has been assessed qualitatively using the source-pathway-receptor conceptual model. A similar approach has been used to assess the likely risk of effects from dust taking into account the significance of the sources and their likely duration and frequency, the proximity to sensitive receptors and the project design solutions and mitigation incorporated into the scheme.

	Approach to Assessment of Ecological Effects 
	Overview
	7.3.45 All European and nationally designated sites within a 10 km radius of the proposed Biomass CHP Plant have been considered in this assessment. 
	7.3.46 In accordance with EA guidance [], where the designations cover considerable areas a series of discrete receptors have been included within the dispersion modelling to account for the geographic variation of predicted concentrations within the bounds of the sites. The maximum PCs and PECs for each habitat type have been used to assess the worst-case impact. 

	Critical Levels
	7.3.47 Critical levels are maximum atmospheric concentrations of pollutants for the protection of vegetation and ecosystems and are specified within relevant European air quality directives and corresponding UK air quality regulations.  PCs and PECs of NOx, SO2 and NH3 have been calculated for comparison against critical level thresholds.  Background NOx, SO2 and NH3 concentrations at each designated site have been derived from the UK Air Pollution Information System (APIS) database [].  

	Critical Loads
	7.3.48 Critical loads refer to the quantity of deposited one or more pollutants, below which significant harmful effects on sensitive elements of the environment do not occur, according to present knowledge.  As well as accounting for NOx, SO2, HCl and HF emissions as a result of fuel burn, assessment of critical loads also considers emissions of ammonia (NH3).  

	Critical Levels – Acidification 
	7.3.49 Percentage contributions to acid deposition have been derived from ADMS dispersion modelling.  Deposition rates were calculated using empirical methods recommended by the EA [xxv] as follows:
	7.3.50 Predicted contributions to acid deposition have been calculated and compared with the relevant critical load range for the habitat types associated with each designated site as derived from the APIS database.  
	7.3.51 For SSSIs, SACs and SPAs acid deposition is not calculated based on a critical load value, rather it is assessed against a critical load function.  The difference between standard critical loads (CL) and the critical load functions (CLF) is one of accuracy and the apportioning of chemical contributors to the final deposition.
	7.3.52 Standard CLs are calculated based on the dominant soil type, including weathering patterns and rainfall pH within 1 km grid squares across the UK.  For woodland ecosystems, a mass balance approach is also used based on the underlying soil chemistry and critical chemical criteria (the balance between calcium and aluminium ions in soil solution at which fine root damage occurs) and critical limits that will protect the receptor from the adverse effects of acidification – i.e. a balance between inputs of acidity into the system with sinks and outputs from it.  
	7.3.53 CLFs were developed to assess the balance between both acidifying species, nitrogen and sulphur, plus to take into account the rate of N removal from the soil as part of natural processes.  By plotting a graph of N against S, along with the predicted deposition, the potential exceedence can be seen. 
	7.3.54 Therefore, by using a CLF rather than standard CL, it is possible to see whether exceedence occurs mainly as a result of N or S deposition or the balance between them since it is possible for a particular habitat type to be more sensitive to one than the other.  This would not be detected by a standard CL.  It is also then possible to see whether greater reductions in one rather than the other are required to remove the exceedence.   

	Critical Loads – Eutrophication 
	7.3.55 Percentage contributions to nitrogen deposition have been derived from ADMS dispersion modelling.  Deposition rates were calculated using empirical methods recommended by the EA, as follows:
	7.3.56 Predicted contributions to nitrogen deposition have been calculated and compared with the relevant critical load range for the habitat types associated with the designated site.  These have been derived from the APIS database.
	7.3.57 The significance of predicted acid deposition at the identified ecological receptors is addressed in Chapter 11 - Ecology of the Environmental Statement.

	Approach to Assessment of Cumulative Impacts
	7.3.58 Where there are multiple industrial facilities located in close proximity to each other, there is the potential for cumulative effects to arise.   
	7.3.59 The combined effects of existing nearby sources have been accounted for in this assessment through the selection of appropriate baseline ambient air quality data.  However, specific consideration has been given to local sources identified during scoping as follows:

	Approach to Greenhouse Gas Emissions Assessment
	7.3.60 The scope of the assessment comprises direct and indirect emissions associated with the operational phase of the proposed development over its expected 20 year lifetime. Construction and decommissioning phase emissions are not included within the scope, as their significance is expected to be minor compared to the operational phase, based upon lifecycle data for similar facilities.
	7.3.61 Within the field of carbon footprint assessment, the terms ‘scope 1, 2 and 3’ (coined in ‘The Greenhouse Gas Protocol’) have become widely used to denote specific subsets of direct and indirect emissions. These terms may be defined as follows:
	7.3.62 As noted, scope 3 emissions have been included within the assessment where possible. Similarly, in order to form the most comprehensive assessment, where available the emissions factors used include the Kyoto basket of GHGs, converted to CO2-equivalent global warming potential (GWP). This is denoted by CO2e units in emissions factors and calculation results.
	7.3.63 Emissions associated with the fuel production/supply chain and road or rail transport have been estimated. Together with emissions avoided through electricity and heat export (displacing emissions associated with conventional energy generation) and through diversion of waste wood from landfill disposal (where it would decay to produce landfill gas, with a high global warming potential), these form part of an annual emissions balance for the proposed facility that has been estimated for each year of its expected operational lifetime. 

	Limitations of the Assessment
	7.3.64 The assessment has limitations and uncertainties in a number of areas including:
	7.3.65 With respect to (i), modelling has been undertaken using the atmospheric dispersion model ADMS 4.2. No dispersion model is wholly accurate and all models will produce variations in results under certain conditions.  However, the model has been extensively validated and the full set of model validation documents is available on CERC’s web site. Dispersion models typically have an accepted uncertainty of up to +/-25% and this is taken into account when devising the criteria for establishing significance.
	7.3.66 With respect (ii) to (v), a range of realistic input parameters has been considered and the option predicting the most conservative outcome has been included within the model. On this basis, the results of the assessment should be considered a worst-case scenario.
	7.3.67 The assessment of greenhouse gas emissions is based on a number of assumptions regarding the proposal and these are set out in Section 2 of Appendix 7.2.

	Assessment of Significance
	7.3.68 In order to assess the significance of the impacts on local air quality the following definitions of potential significance have been assumed as follows in accordance with the ES:
	7.4 Baseline Air Quality Conditions

	Overview
	7.4.1 Monitors at locations classified as urban background measure pollutant concentrations away from the influence of local emission sources and are therefore broadly representative of the underlying background pollution levels in residential areas within large conurbations.  The results of monitoring at urban background locations are considered an appropriate source of data for the purposes of describing baseline air quality.
	7.4.2 Information on background air quality in the UK is available from a variety of sources including local authorities, national network monitoring sites and other published sources including:
	7.4.3 This information can be supplemented with reference to historical monitoring campaigns undertaken in the study area or by undertaking a study specific monitoring campaign.  
	7.4.4 Monitoring data from the above sources have been reviewed with the aim of establishing background concentration at a realistic and conservative level. 

	Review and Assessment Process
	7.4.5 The proposed Biomass CHP Plant is located within the administrative area of Halton Borough Council (HBC). Knowsley Council (KC), St Helens Metropolitan Borough Council (SHMBC), Warrington Borough Council (WBC), Cheshire West and Chester Council (CWCC) and Liverpool City Council (LCC) are neighbouring local authorities located within the study area for this assessment.
	7.4.6 HBC has designated two AQMAs within Widnes town centre due to high levels of NO2 attributable to road traffic emissions. The AQMAs are 1.7 km and 2.5 km to the north-east of the Application Site. 
	7.4.7 KC has not designated any AQMAs. SHMBC, WBC and CWCC have all designated AQMAs due to high levels of NO2; however, these AQMAs are all more than 10 km from the Application Site. LC has designated the whole city as AQMA due to high levels of NO2. The nearest part of this AQMA is 4.5 km to the west of the Application Site.
	7.4.8 In summary, the Application Site is not located within an AQMA. 

	Nitrogen Dioxide and Particulate Matter
	Local Monitoring Data
	7.4.9 HBC continuously monitor NO2 and PM10 concentrations at an urban background location with an automatic analyser at Lower House Lane, approximately 1 km away from the proposed Biomass CHP Plant. The next closest urban background monitoring site within the study area is located at Liverpool Speke, approximately 6.4 km away from the proposed Biomass CHP Plant. Annual-mean NO2, PM10 and PM2.5 concentrations are measured at Liverpool Speke. Available data for these locations are provided in Table 7.15. 
	   N/A = Data not available as monitoring ceased.
	7.4.10 The annual-mean pollutant concentrations for all the pollutants are below the relevant AQS objective.   

	NAQIA Estimates
	7.4.11 The NAQIA provides estimates of pollution concentrations of NO2 and PM across the UK at a resolution of 1 km2 for 2010.  This includes emissions from all sources, i.e. road, background, industrial etc.
	7.4.12 Table 7.16 provides the total annual-mean NO2 concentrations for the grid square of the monitoring sites and the Application Site.
	 Nearest 1 km grid square national grid reference to Application Site is 350500,384500
	7.4.13 Similarly, Table 7.17 provides the total annual-mean PM10 concentration for the grid square of the monitoring sites and the Application Site.  
	7.4.14 Similarly, Table 7.18 provides the total annual-mean PM2.5 concentration for the grid square of the monitoring site at Liverpool Speke and the Application Site.  

	Summary 
	7.4.15 For NO2, the NAQIA estimated concentration at Lower House Lane is below the range of monitored concentrations. At Liverpool Speke, the NAQIA estimated concentration is above the range of monitored concentrations. However, the NAQIA estimate at the Application Site falls within the range of monitored concentrations at Lower House and is higher than monitored data at Liverpool Speke. For a realistic and conservative assessment, the NAQIA estimate of 31 μg.m-3 at the Application Site has been assumed to be representative of baseline concentrations in the study area.  
	7.4.16 For PM10, the NAQIA estimated concentration at Lower House Lane is below the range of monitored concentrations. At Liverpool Speke, the NAQIA estimated concentration is within the range of monitored concentrations. For a realistic and conservative assessment, the highest monitored annual-mean PM10 concentration of 24.2 μg.m-3 measured at Lower House Lane, approximately 1 km away from the proposed Biomass CHP Plant has been assumed to be representative of baseline concentrations in the study area.  
	7.4.17 For PM2.5, the NAQIA estimate at Lower House is higher than both the NAQIA estimate at the Application Site and measured concentration at Lower House. For a conservative assessment, the NAQIA estimate at lower house 12.8 μg.m-3 has been assumed to be representative of baseline concentrations in the study area.

	Benzene
	7.4.18 Benzene monitoring in urban background locations is not undertaken by HBC.  The NAQIA provides an estimate for benzene concentrations for the year 2001 . The annual-mean benzene concentration at the Application Site was 0.8 μg.m-3 in 2001. In AEA’s recent report ‘UK modelling under the Air Quality Directive (2008/50/EC) for 2010’ [], the mapped annual mean benzene concentrations around the study area was estimated to be between 0.5 – 1 μg.m-3 in 2010. The NAQIA estimate falls within this range and has been assumed to be representative of baseline concentrations in the study area.  

	Carbon Monoxide
	7.4.19 CO monitoring in urban background locations is not undertaken by HBC.  However, CO is monitored at the AURN monitoring station at Liverpool Speke, approximately 6.4 km away from the proposed Biomass CHP Plant. The annual mean CO concentrations monitored from 2006 to 2011 are provided are Table 7.19.
	7.4.20 The measured concentrations at Liverpool Speke are all well below the AQS objective of 10,000  μg.m-3.  The NAQIA also provides an estimate for CO concentrations for the year 2001. The annual-mean CO concentration at the Application Site was 402 μg.m-3. Defra’s series of reports “Air Pollution in the UK” illustrates the spatial distribution of pollutants derived from a combination of monitoring and modelling studies. In the 2010 report [], CO concentrations at urban background sites across the UK range from 110 to 160 μg.m-3, with concentrations ranging from 160 to 250 μg.m-3 in urban areas. Monitoring data at Liverpool Speke is very close to this range, with a maximum of  251 μg.m-3 measured in 2010 and as such has been  assumed to be representative of baseline concentrations in the study area.  

	Sulphur Dioxide
	7.4.21 SO2 monitoring in urban background locations is not undertaken by HBC.  However, SO2 is monitored at the AURN suburban location at Liverpool Speke. The annual mean SO2 concentrations monitored in 2006 and 2009 are provided are Table 7.20.
	7.4.22 The measured concentrations at Liverpool Speke are all well below the AQS objective of 20 μg.m-3. The NAQIA also provides an estimate for SO2 concentrations for the year 2001. The annual-mean SO2 concentration at the Application Site was 5.8 μg.m-3.  In Defra’s “Air Pollution in the UK 2010”, average SO2 concentrations across the UK have generally decreased from over 40 μg.m-3 in 1991 to below 5 μg.m-3 in 2005.  Since 2005, the average SO2 concentration across the UK has remained below 5 μg.m-3. For a conservative assessment, the maximum monitored SO2 concentration of 6.2 μg.m-3 at Liverpool Speke has been assumed to be representative of baseline concentrations in the study area.

	Dioxins and Furans
	7.4.23 Dioxins and Furans concentration data are currently available from six sites in the UK that form the Toxic Organic Micropollutants (TOMPs) network. Table 7.21 presents the concentrations of dioxins and furans monitored for UK sites since 2006.
	7.4.24 The urban background site in Manchester is the closest to the Application Site, situated 35 km away. The monitored dioxins and furans in Manchester are generally consistent ranging from 18.3 to 48.7 fg(TEQ).m-3 and are towards the upper end of the range of monitored data. For a conservative assessment, the maximum monitored dioxin and furan concentration of 48.7 fg(TEQ).m-3 at Manchester has been  assumed to be representative of baseline concentrations in the study area.

	Polycyclic Aromatic Hydrocarbons
	7.4.25 Polycyclic aromatic hydrocarbons (PAHs) and polychlorinated biphenyls (PCBs) data are also available from sites that form part of the TOMPs network.  There are numerous compounds classified as PAHs and the potential effect of PAHs is commonly assessed against an indicator compound in the group, benzo(a)pyrene (B(a)P). Data for benzo(a)pyrene have been collated from the nearest  monitoring site to proposed Biomass CHP Plant, located at Liverpool Speke. 
	7.4.26 Table 7.22 present the most recent three years of monitoring data at Liverpool Speke for PAHs (benzo(a)pyrene).    
	7.4.27 The monitored PAHs concentration ranges from 0.17 to 0.32 ng.m-3. The monitored concentrations are close to the EA’s long-term EAL of 0.00025 µg.m-3 (0.25 ng.m-3) in both 2007 and 2009, and above the EAL in 2008. In AEA’s recent report ‘UK modelling under the Air Quality Framework Directive (96/62/EC) and Fourth Daughter Directive (2004/107/EC) for 2010 covering As, Cd, Ni and B(a)P’[ ], the mapped annual mean B(a)P concentrations around the study area was estimated to be 0.31 ng.m-3 in 2010. The maximum monitored concentration at Liverpool Speke is very close to the AEA estimate, therefore for a conservative assessment, the maximum monitored B(a)P concentration of 0.32 ng.m-3 at Liverpool Speke has been  assumed to be representative of baseline concentrations in the study area. 

	Polychlorinated Biphenyls
	7.4.28 PCBs are currently available from six sites in the UK that form the Toxic Organic Micropollutants (TOMPS) network. Table 7.23 presents the last five available years of PCBs monitoring data at Manchester, the closest monitoring location to the Application Site.
	7.4.29 The total annual-mean concentrations of PCBs measured at the Manchester site are well below the EA’s long-term EAL of 0.2 µg.m-3 (200,000 pg.m-3). Therefore, the highest monitored concentration of 117 pg.m-3 has been used within the assessment. 

	Heavy Metals
	7.4.30 Monitoring for lead and other metals has been carried out at a number of locations in the UK since 1976 as part of the Lead and Multi-Element Networks (LMEM).  The closest monitoring site is located at Manchester Wythenshaw, an urban location.  The average concentration of each metal in each year is presented in Table 7.24 together with the mapped annual-mean metal concentrations available from AEA’s recent report [xxx] around the study area in 2010.
	7.4.31 Measured concentrations in urban locations are not necessarily indicative of background concentrations, however, monitored concentrations for As, Cd and Pb at Manchester Wythenshaw falls within the range of mapped concentrations for the study area reported by AEA, except for Ni.  For a conservative assessment, the metals data collated at Manchester Wythenshaw site is assumed to be representative of baseline concentrations in the study area, except for Ni data which is obtained from the AEA estimate.
	7.4.32 The only site monitoring cobalt and antimony is Cockley Beck and monitoring data at this location are only available for 2010. Cobalt and antimony concentrations measured at Cockley Beck, have been assumed to be representative baseline concentrations in the study area. Data for both pollutants are presented in Table 7.25.

	Ammonia
	7.4.33 Ammonia is monitored as part of the Nitric Acid Monitoring Network (NAMN). The closest site to the proposed Biomass CHP Plant site is at Little Budworth, located 81 km north of the Application Site. Table 7.26 presents the most recent data for Little Budworth, between 2005 and 2008.
	7.4.34 Monitored concentrations of ammonia are well below the long-term EAL of 180 μg.m-3. The maximum concentration of 2.68 μg.m-3 has been assumed to be representative baseline concentrations in the study area.

	Hydrogen Chloride
	7.4.35 HCl is monitored as part of the Acid Gases and Aerosols Sites Network (AGANET). The closest site to the proposed Biomass CHP Plant site is Ladybower, 70 km west. Table 7.27 presents data for Ladybower, between 2008 and 2011.
	7.4.36 Monitored concentrations are well below the long-term EAL of 750 μg.m-3. The maximum concentration of 0.36 μg.m-3 has been assumed to be representative baseline concentrations in the study area.

	Hydrogen Fluoride
	7.4.37 The Expert Panel on Air Quality Standards (EPAQS) was set up in 1991 to provide independent advice on air quality issues.  In 2005 it published a draft report entitled 'Guidelines for halogen and hydrogen halides in ambient air for protecting human health against acute irritancy effects’ [].  The report noted that only a small number of measurements of ambient concentrations of hydrogen fluoride have been made in the UK.  All of these have been made in the vicinity of three industrial plants.  Many samples were below the limit of detection; however, measurable values were in the range 0.05 to 3.5 μg.m-3 as approximate monthly averages.  The range of expected short-term HF levels is well below the short-term EAL guideline of 250 μg.m-3. 
	7.4.38 The report concluded that it would be reasonable to expect maximum 1 hour mean hydrogen fluoride concentrations to reach about 2.46 μg.m-3  at rural sites exposed to power station plumes. Although the study area is not exposed to any power station plume, a maximum 1-hour mean concentration of 2.46 µg.m-3 is considered a reasonable and conservative background estimate for the purposes of this assessment.

	Summary of Baseline Air Quality
	7.4.39 Table 7.28 summarises the assumed background concentrations for the study area and details the sources of the data.

	Baseline for greenhouse gas emissions
	7.4.40 The baseline assessment for the greenhouse gas emissions assessment covers current emissions which would be directly avoided or displaced by the proposal including:
	7.4.41 Further detail on the baseline emissions is set out in Appendix 7.2.
	7.5 Identification and Evaluation of Key Impacts

	Site Preparation and Construction
	7.5.1 During the site preparation and construction there is potential for dust emissions from the site. Given that the nearest residential receptors to the biomass site are over 800 m away it is concluded that with appropriate mitigation measures that there will be no significant residual impacts on air quality. An appropriate Construction and Environmental Management Plan (CEMP) will be agreed with HBC.

	On Completion
	Stack Emissions Effects
	7.5.2 Modelling runs used a coarse grid with 200 m receptor spacing to a 10 km radius around the proposed Biomass CHP Plant, and a fine grid of 60 m spacing to a 3 km radius around the proposed Biomass CHP Plant.  
	7.5.3 Five years (2007 to 2011) of meteorological data for Liverpool Speke has been used in the dispersion modelling.  The maximum predicted ground-level concentration in the modelled domain has been derived for each of the five years of meteorological data.  Maximum results for the grid of receptors are set out in Tables 7.29 to 7.36.  The maximum predicted ground-level concentrations at the selected sensitive receptors are summarised in Technical Appendix 7.1. Figures 7.3 and 7.4 set out the contour plots for annual NO2 and PM10 concentrations, respectively. The contours show the general dispersion pattern of pollutants from the Biomass CHP Plant with the maximum concentrations occurring 500 m southeast of the stack due to the prevailing wind direction (northwest). 

	Emissions Scenario 1: Results
	7.5.4 Table 7.29 summarises the highest predicted process contribution (PC) to ground-level concentrations for all relevant pollutants with short-term emission limits set out in the IED, when operating at 100% of these limits.  Table 7.30 presents the resulting predicted environmental concentration (PEC) once the process contribution has been added to the background (AC).  The maximum PC and PEC for all grid points are shown.  The predicted environmental concentration for each pollutant has then compared with the relevant EQS.
	7.5.5 The results presented in Table 7.29 show that the maximum process contribution as a percentage of the relevant environmental quality standard is below 10% for HCl and HF and NO2 but greater than 10% for SO2 and NO2.  As such further consideration has been given in Table 7.30 to short-term emissions of SO2 and NO2 taking account of ambient concentrations. 
	7.5.6 Table 7.30 shows that all the predicted environmental concentrations are well below 70% of the environmental quality standard and as such no significant impact is expected. 
	7.5.7 The maximum short-term impacts have been derived from the worst-case values predicted by ADMS based on the proposed Biomass CHP Plant operating at the maximum short-term emission limits and coinciding with the worst-case meteorological conditions for dispersion.  This is very unlikely to happen in practice and, consequently, the results represent an unrealistic worst-case for the short-term operation of the development.

	Emissions Scenario 2: Results
	7.5.8 Table 7.31 summarises the PC for all pollutants assuming that the proposed Biomass CHP Plant is operating at the maximum of the daily average emission limits.  
	7.5.9 As mentioned in paragraph 7.3.24, the EA guidance requires that the assessment of Group 3 metals follows a staged approach. A similar approach has been applied to Group 1 metals for conservatism. 
	7.5.10 Table 7.31 presents the results initially assuming that each metal is present at 100% of the limit, Table 7.32 takes into consideration the background concentrations and Table 7.33 presents metals at equal proportion of the limit. Finally, if the metal was not screened out in the first two stages the remaining metals are presented at more realistic levels in Table 7.34.
	7.5.11 The results presented in Table 7.31 show that the maximum short-term process contribution as a percentage of the relevant environmental quality standard is below 10% for all pollutants.  Long-term emissions of SO2, NO2, Cd, As, Cr (VI), Co, Pb, Ni, B(a)P and TOC are greater than 1% of the EAL and as such further consideration is needed for these pollutants taking into account ambient concentrations, and this is summarised in Table 7.32. 
	7.5.12 Table 7.32 shows that all the predicted environmental concentrations are below 70% of the environmental quality standard with the exception of the annual-mean concentration of NO2, As, Cr(VI) and B(a)P.
	7.5.13 For NO2,  the predicted impacts have been based on the proposed Biomass CHP Plant operating at 100% of the long-term WID emission limits, together with the conservative baseline concentrations and the worst-case meteorological data, the results are considered to represent very much the ‘worst case’ for the long-term operation of the Biomass CHP Plant. Therefore, it is unlikely that NO2 concentrations would approach the maximum predicted concentration of 32.9 μg.m-3. Nonetheless, the air quality strategy objective of 40 μg.m-3  is not exceeded and the process contribution remains less than 1% of the EQS at the discrete receptors modelled (see Table 7.37 below), therefore NO2 effects associated with stack emissions are not likely to be significant.
	7.5.14 For B[a]P, the AEA report shows that the B[a]P concentrations are already exceeding the objective, with a range of between 0.1 – 0.6 ng.m-3 in 2010 in the study area. The B[a]P contribution from the Biomass CHP Plant compared to the assumed background of 3.2 ng.m-3 is approximately 0.4%. On this basis, the B(a)P effects associated with stack emissions are not likely to be significant. 
	7.5.15 Stage 2 of the EA approach has been considered for As and Cr(VI), as the emissions were not screened out at Stage 1.  Each Group 3 metal is assumed to be emitted at 11% of the total Group 3 limit and this applies to both As and Total Cr.  CrVI is then assumed to be 20% of Total Cr.  The results are presented in Table 7.33 and Table 7.34.
	7.5.16 While As can be screened out in Stage 2 as the PEC is less than 70% of the EQS, due to the uncertainty in Cr(VI) emissions this cannot be screened out at this stage and requires the assessment to progress to the third stage set out in the EA guidance note.
	7.5.17 The EA Stage 3 assessment assumes that each metal not screened out in Stage 2, is emitted at a realistic proportion of the IED limit, in line with values presented in Appendix A and B of the EA Guidance Note.  Appendix B of the EA Guidance Note provides average Total Cr emission concentrations for 10 operational facilities in the UK.  The guidance note provides an emission concentration of 0.0076 mg.Nm-3 which has been used along with the normalised volumetric flow rate for the proposed facility of 38.81 Nm3.s-1 which gives a mass emission for Total Cr of 0.000295 g.s-1.  The EA guidance note reports that the mean proportion of Cr(VI) to Total Cr is 0.7%.  On this basis the mass emission of Cr(VI) would be 0.7% of 0.000295 g.s-1 which gives a mass emission of 2.06 x 10-6 g.s-1 for the proposed facility.  The results of the Stage 3 assessment are set out in Table 7.35.
	7.5.18 The PC of Cr(VI) resulting from the facility represents 0.37% of the EAL for Cr(VI).  As the maximum PC is less than 1% of the EAL no significant impact is anticipated due to the proposed Biomass CHP Plant and consideration of the PEC is not required.

	Metals Deposition
	7.5.19 The maximum metal deposition predicted are shown in Table 7.36 and compared against the relevant deposition EALs.  The results show that the maximum predicted metal deposition based on each metal being emitted at 100% of the IED limit is lower than all relevant EALs for deposition to land.

	Summary of Effects
	7.5.20 Taking into account the predictions for all pollutants, the effects of stack emissions are generally deemed to be negligible with no predicted exceedences of any objectives or standards at the point of maximum impact.

	Traffic Emissions Effects
	7.5.21 As mentioned in paragraphs 7.3.42 to 7.3.43, the operation of the proposed Biomass CHP Plant is not expected to generate a significant number of vehicles; therefore traffic related emissions are considered to be negligible. 

	Dust and Odour Effects
	7.5.22 The operation of the proposed Biomass CHP Plant could potentially be associated with dust. Some of the key activities likely to generate dust during the operation of the proposed Biomass CHP Plant are:
	7.5.23 It is proposed that biomass delivered to the site would be by road. The delivery vehicles would be fully covered and would deliver the wood fuel into an enclosed fuel transportation line. Separation of iron and non-iron would be undertaken within the enclosed conveyors prior to delivery into the fuel store building. Similarly, the wood chipping operation would also be within an enclosed building.
	7.5.24 The nearest dust sensitive receptors to the proposed Biomass CHP Plant are over 800 m south east, in Newtown area. Although, located downwind of the prevailing dust source, at this distance, dust effects would be greatly reduced. Therefore, the likelihood of experiencing dust nuisance from the Biomass CHP Plant is minimal. The accepted best practice approach for the primary control of dust releases is containment within the building. In accordance with this, potentially dusty operations take place within the confines of the buildings and no operations take place outside.
	7.5.25 As the biomass (either wood chip or pellets) would be stored and maintained in dry conditions, no odour impacts from the fuel is anticipated. 

	Ecology Effects
	7.5.26 The detailed findings of the assessment of the effects of changes in air quality on international, national and local sites of nature conservation importance are set out in Chapter 11 - Ecology of this ES.

	Cumulative
	Combined Effects – Widnes Stack and Stobart Scheme Traffic Emissions
	7.5.27 Further analysis has been undertaken to consider the combined effects of traffic and stack emissions associated with the proposed Biomass CHP Plant.  The maximum predicted concentrations for the key traffic-related pollutants (NO2 and PM10) have been taken from the air quality assessment submitted with the planning application for the Stobart Park development in January 2012. Modelling was undertaken at four discrete receptors located adjacent to the main road links which would experience a significant increase in traffic. Although all the modelled receptors would not be located adjacent to these roads, the maximum modelled pollutant concentration associated with the Stobart Park development has been assumed at each receptor, except where a similar receptor location has been modelled. The predicted concentrations due to the proposed Biomass CHP Plant exhaust stack emissions at the selected receptors have been combined with the maximum the NO2 and PM10 concentrations and are presented in Table 7.37 and Table 7.38, respectively.
	7.5.28 Annual-mean NO2 and PM10 concentrations at the discrete receptors remain below the air quality standard of 40 μg.m-3 within and outside the AQMAs. 

	Combined Effects – Widnes Stack, Ineos Chlor and Anaerobic Digester
	7.5.29 The key emissions from the above facilities are provided below in Table 7.39.
	7.5.30 The combined effects of emissions associated with the proposed biomass CHP stack, Ineos Chlor EfW and the anaerobic digester CHP taking into account the ambient concentrations are provided in Table 7.40. 
	7.5.31 Both the long-term and short term EAL has been met for pollutants where cumulative effects are likely, except for TOCs. It should be noted that there is no EAL for TOCs and the actual species of TOCs from the emission sources are not known but have been assumed very conservatively to be benzene; and the EAL for benzene is stringent. Therefore, the effects of TOCs cannot be totally investigated; nevertheless, the contribution of TOCs from the proposed Biomass CHP Plant remains quite small (less than 1%) compared to the other emission sources. 

	Combined Effects – Stobart Traffic, Widnes Stack, Ineos Chlor and Anaerobic Digester
	7.5.32 The combined effects of emissions of NO2 and PM10 from the above sources at discrete receptors are presented in Table 7.41 and Table 7.42, respectively.  
	7.5.33 Annual-mean NO2 and PM10 concentrations at the discrete receptors remain below the air quality standard of 40 μg.m-3 even with the consideration of emissions associated with committed developments, within and outside the AQMA.

	Abnormal Operations
	7.5.34 Article 46 of the IED provides operators with some operational flexibility to resolve plant problems without initiating a complete shutdown of the proposed Biomass CHP Plant.  These scenarios are termed ‘abnormal operations’ and include incidents such as technically unavoidable stoppages, disturbances or failures of the pollution control equipment or monitoring equipment.  The IED requires that such abnormal operations must not exceed a maximum of four hours at any one time and the cumulative duration of these periods must not exceed 60 hours in a year.  If the failure cannot be rectified after four hours, then the proposed Biomass CHP Plant must shutdown.
	7.5.35 The modelling results presented in Section 7.5 were prepared on the basis of continuous operations, with emissions to air for each pollutant considered being at the IED limits for the entire time. In practice, for the majority of plant operating conditions, emissions would be well below the IED limits. 
	7.5.36 The potential long-term and short-term air quality impacts during abnormal operations are summarised below.

	Failure of the SNCR System (NOx Control)
	7.5.37 The SNCR system is expected to abate NOx down to levels well below the IED limit, with unabated concentrations of NOx anticipated to be 320 mg.m-3, i.e. 120 mg.m-3 above the IED limit. 
	7.5.38 While the IED emission limit applies to NOx emissions, the effects of abnormal operations are assessed to determine the impacts on human health.  As such, the emissions of NOx have been converted to NO2, following the methodology presented in paragraphs 7.3.36 to 7.3.38.  The ground-level concentrations under abnormal operations are then compared to the EAL objective levels for NO2. 

	Short-term Impacts
	7.5.39 Under abnormal operations the maximum increase in short-term emissions is 1.6 times the normal emission rate and will have the effect of increasing the modelled PC by 1.6.  The predicted short-term contributions from the proposed Biomass CHP Plant under normal and abnormal operations are set out in Table 7.43. Under abnormal operations, the short-term NO2 PC will be 32.25 µg.m-3, 16.13% of the EAL and as such cannot be screened out without considering the PEC.  The short-term PEC during abnormal operations is 94.25 µg.m-3, 47.13% of the EAL.  The PEC is well below the NO2 EAL of 200 μg.m-3, providing sufficient headroom to ensure significant adverse effects to human health and the environment do not arise.

	Long-term Impacts
	7.5.40 The maximum long-term PC for NO2 under normal operating conditions is 1.93 µg.m-3.  Under abnormal operations, emissions will be 1.6 times the normal operating concentration for a maximum of 60 hours out of the year and, as such, the PC can be calculated using the following formula 1.93 x [(1.6 x 60/8059) + (7999/8059)], based on 8059 hours of operation per year.  Table 7.44 sets out the PC under abnormal operations, which is predicted to be 1.94 µg.m-3, 4.84% of the EAL and can therefore not be screened out without considering the PEC. The PEC during abnormal operations is 32.94 µg.m-3, 82.34% of the EAL.  The PEC is below the EAL of 40 μg.m-3, providing sufficient headroom to ensure significant adverse effects to human health and the environment do not arise

	Failure of the Bag Filters (Control of particulates and heavy metals)
	Short-term Impacts
	7.5.41 The UK Air Quality Strategy (AQS) makes provisions for a daily-mean PM10 concentration of 50 μg.m-3, not to be exceeded more than 35 times a year. Under the IED, abnormal emissions must not last longer than four hours, after which time the proposed Biomass CHP Plant must cease operating.  A failed bag filter compartment can be isolated from the other compartments which have sufficient capacity to handle the full stack flow and still achieve the IED limits.  Isolated bag filters can, therefore, be changed whilst particulate control is maintained.
	7.5.42 As the AQS objective for PM10 is based on a daily-average, emissions during the abnormal operation have been calculated assuming that the plant operates abnormally for four hours during any 24 hour period.  Part 3 to the IED specifies a maximum emission concentration during abnormal operations of 150 mg.m-3 for total dust.  This is five times greater than the maximum emission concentration of 30 mg.m-3 specified in the IED during normal operations.  The 24-hour average PC for PM10 has been calculated using the following formula: [PC (normal) ((4 x 5) + 20) / 24]. 
	7.5.43 The EALs for heavy metals are based upon hourly values, as such only the maximum hourly abnormal concentration needs to be considered.  Assuming that the metals concentrations increase by the same ratio as total dust, the 1-hour PC for each of the heavy metals has been multiplied by five to predict the maximum hourly emissions of each during abnormal operations.  The maximum abnormal PC is reported in Table 7.45.
	7.5.44 All short-term emissions, can be screened out as being insignificant as they are predicted to be below 10% of the short-term EAL. 

	Long-term Impacts
	7.5.45 Based on the assumption set out above that PM10 and heavy metal emission concentrations increase by a factor of five during abnormal operation for a maximum of 60 hours each year, long-term impacts can be calculated using the following formula: PC (normal) x [(5 x 60/8059) + (7999/8059)], based on 8,059 hours of operation per year.  Table 7.45 sets out the long-term PC under abnormal operations. 
	7.5.46 All long-term emissions except Cd, As, Cr(iv), Co, Pb and Ni, can be screened out as being insignificant as they are predicted to be below 1% of the long-term EAL.  The PEC for all pollutants except As and Cr(iv) are well below the relevant EAL, providing sufficient headroom to ensure significant adverse effects to human health and the environment do not arise. 
	7.5.47 The EA Group 3 guidance requires the assessment to progress to the second stage assessment for those metals that cannot be screened out based on 100% of the emission limit.  As and Cr(vi) cannot be screened out at Step 1, this metal has to be considered in more detail as part of the Step 2 assessment which assumes each element is emitted at 11% of the total Group 3 limit. The results are shown below.
	7.5.48 The results of the step 2 assessment show that further consideration is required for Cr (VI) as both the PC and PEC remain above the EAL.  The EA Step 3 assessment assumes that each metal, not screened out in Step 2, is emitted at a realistic proportion of the IED limit, in line with values presented in Appendix A and B of the EA Guidance Note. 
	7.5.49 As the maximum predicted ground-level concentration is less than 1% of the EAL no significant impact is anticipated due to the proposed facility and consideration of the PEC is not required.

	Dioxins and Furans
	7.5.50 There is no reliable figure available for the likely unabated concentration of dioxins.  As such, in-line with EA assessment methodology, the IED emission limit has been multiplied by a factor of 100, giving an emission concentration of 10 ng.m-3, to assess the effects.  In practice, given that dioxins are most likely to be associated with the particulate phase, this is a very conservative assumption as the factor of 5 derived for unabated particulate emissions would be a more realistic assumption.

	Short-term Impacts
	7.5.51 The effect of elevated short-term emissions of dioxins and furans is not considered likely to be significant as they accumulate slowly in the body over time due to inhalation and ingestion (a time period of 70 years is assumed for lifetime exposure to dioxins and furans).  Accordingly, a short-term emission of 100 times the benchmark value for four hours will have no acute effect by inhalation on human health. 

	Long-term Impacts
	7.5.52 An increase of 100 times the benchmark value for 60 hours per year will increase the amount deposited over a year at any given site by a factor of [(100 x 60/8059) + (7999/8059)] = 1.737.  As a worst case, it might be assumed that the amount ingested will increase by the same factor.  The Human Health Risk Assessment (HHRA) expresses human health risk in terms of Hazard Quotient (HQ).  The sum of the HQs is the Hazard Index (HI) with an HI of <1 having no unacceptable adverse effect on health.  The maximum dioxin and furan HI found in the HHRA is 0.257 at receptor 6.  An increase in the HI by 1.737 raises this to 0.446 still well below the HI value of 1 and, therefore, the emissions of dioxins and furans during periods of abnormal operation would not be predicted to have an adverse effect on human health.

	Failure of the Acid Gas Abatement System
	Short-term Impacts
	7.5.53 Failure of the acid gas abatement system has been considered as follows.  The unabated emission of each acid gas is HCl 330 mg.m-3, HF 11 mg.m-3 and SO2 210 mg.m-3.  The abnormal PC has been calculated based on the ratio of unabated emissions to IED short-term emission limits and reported in Table 7.49.
	7.5.54 Short-term emission of HCL and HF can be screened out as insignificant based on the PC being less than 10% of the EAL.  Emission of SO2 exceed 10% of the EAL and as such require consideration of the PEC.  The short-term PECs for SO2 concentrations are below the EALs over the relevant averaging periods and as such will have no significant adverse effect. 

	Long-term Impacts
	7.5.55 The proposed Biomass CHP Plant can operate for a maximum of 60 hours each year at these emission concentrations.  The ratio of abnormal to normal emissions for each pollutant is HCl 5.5:1, HF 2.75:1 and SO2 1.05:1 and as such the PC can be calculated using the following formula: PC (normal) x [(ratio abnormal to normal operations x 60/8059) + (7999/8059)],  based on 8,059 hours of operation per year. Table 7.50 sets out the PC under abnormal operations.
	7.5.56 At long-term emissions, the PC for HF is below 1% of the EAL and can be screened out. Emission of SO2 exceeds 1% of the EAL and as such requires consideration of the PEC.  The long-term PEC for SO2 concentrations are below the EALs and as such will have no significant adverse effect. 

	Failure of the Activated Carbon Injection System (Vapour phase heavy metal and dioxin and furan control)
	7.5.57 Chemosphere, Vol 45, No 8 pp 12151 - 1157 reports that activated carbon injection systems are up to 98.7% efficient in the removal of dioxins and furans.  As such it has been conservatively assumed that in the event of a failure of the activated carbon system all emission will increase by an order of 100 times.

	Metals
	Short-term Impacts
	7.5.58 Based on the assumption above it has been assumed that heavy metals are emitted at 100 times the mass emitted under normal operations. Table 7.51 sets out the PC under abnormal operations.
	7.5.59 All short-term emissions, with the exception of Hg, Co and V are below 10% of the EAL and can be screened out as insignificant.  Under abnormal operations the PEC of Hg, Co and V are all below the EAL.  It should be noted that the Activated Carbon injection system is used to control vapour phase emissions of metals.  Most metals will be in the particulate phase, with only Hg and a limited amount of Cd emitted as vapour.  As such failure of the Activated Carbon injection system is unlikely to lead to any significant short-term emissions of metals.  No significant adverse effect on human health is anticipated.

	Long-term Impacts
	7.5.60 Based on the assumption used above that heavy metals are emitted at 100 times the normal emission concentration for a maximum of 60 hours then under abnormal operations the impact can be calculated using the following formula: PC (normal) x [(100 x 60/8059) + (7999/8059)], based on 8059 hours of operation per year. Table 7.51 sets out the PC under abnormal operations.
	7.5.61 All long-term emissions except Cd, As, Cr(iv), Co, Pb and Ni, can be screened out as being insignificant as they are predicted to be below 1% of the long-term EAL.  The PEC for all pollutants except As and Cr(iv) are well below the relevant EAL, providing sufficient headroom to ensure significant adverse effects to human health and the environment do not arise. 
	7.5.62 The results for the second stage assessment for As and Cr (VI) are presented in table 7.53. 
	7.5.63 The results of the step 2 assessment show the PEC for As to be below the relevant EAL, however further consideration is required for Cr (VI) as both the PC and PEC remain above the EAL.  The EA Step 3 assessment assumes that each metal, not screened out in Step 2, is emitted at a realistic proportion of the IED limit, in line with values presented in Appendix A and B of the EA Guidance Note.  
	7.5.64 As the maximum predicted ground-level concentration is less than 1% of the EAL no significant impact is anticipated due to the proposed facility and consideration of the PEC is not required.
	7.5.65 It should be noted that the Activated Carbon injection system is used to control vapour phase emissions of metals.  Most metals will be in the particulate phase, with only Hg and a limited amount of Cd emitted as vapour.  As such failure of the Activated Carbon injection system is unlikely to lead to any significant short-term impact.

	Mercury
	7.5.66 The NHWAP survey of 1994 ‘Elemental Composition of Household Waste’ gives a concentration range for mercury of 0.02 – 0.12 ppm.  A value of 0.12 ppm has been used to derive the unabated emission of mercury which is considered to be a conservative value considering this is based on household waste and not biomass, and mercury is present in household items such as batteries etc.  The proposed Biomass CHP Plant will operate for a period of 8059 hours and use 147,000 tonnes of biomass in that period.  Based on a mercury content of 0.12 ppm this gives a maximum mercury emission of 2.19 g.hr-1 or 2190 mg.hr-1. 
	7.5.67 Based on a normalised volumetric flow of 38.81 Nm3.hr-1 the maximum unabated mercury emission would be 0.016 mg.Nm-3 which is significantly below the IED emission limit for mercury of 0.05 mg.Nm-3.  As such, failure of the activated carbon injection system will not affect the conclusion of the air quality assessment that mercury will have no adverse impact.

	Greenhouse gas emissions
	7.5.68 Appendix 7.2 Carbon Footprint report sets out a greenhouse gas (GHG) emissions assessment for the proposed Widnes 3MG Biomass CHP Plant, which would combust a mixture of recycled wood and virgin biomass fuel to generate around 20 MW (net) of electricity and up to 3.5 MW of heat that would be exported to local customers such as Stobart warehousing, increasing the plant’s useful energy generation and combined efficiency.
	7.5.69 Emissions associated with the fuel production/supply chain and road or rail transport have been estimated. Together with emissions avoided through electricity and heat export (displacing emissions associated with conventional energy generation) and through diversion of waste wood from landfill disposal (where it would decay to produce landfill gas, with a high global warming potential), these form part of an annual emissions balance for the proposed facility that has been estimated for each year of its expected operational lifetime.
	7.5.70 All virgin biomass would be from sustainably-grown sources meeting the requirements of the Renewable Energy Directive (RED), and would thus engender net neutral emissions from its biogenic carbon fraction released during combustion. Recycled wood that would be combusted in the solid biomass CHP plant would be an end-of-life material. Its biogenic carbon fraction, released during combustion, would therefore likewise have a net neutral atmospheric impact attributable to the facility, as it was drawn down from the atmosphere and temporarily stored during the wood’s useful lifetime. Bottom ash from the solid biomass CHP plant would be transported to a processing facility for subsequent re-use as a construction material.
	7.5.71 The location of the solid biomass CHP plant at the multi-modal gateway would allow both rail and road delivery of fuel for combustion. The assessment has considered as 'scenario 1' a mixture of transport modes, with rail used for 20% of the total fuel by weight. A ‘worst-case’ transport 'scenario 2' of 100 % road delivery has also been assessed, and shown not to cause any significant change to the facility’s GHG benefits.
	7.5.72 The results indicate that the solid biomass CHP plant could achieve emissions savings of over one point one million tonnes of carbon dioxide equivalent (CO2e) over its assumed operational lifetime of 20 years (1.15 mtCO2e). This is equivalent to the present-day annual emissions of around 226,000 homes or 437,000 cars.
	7.6 Design Response and Mitigation

	Site Preparation and Construction
	7.6.1 Mitigation measures set out in the Construction and Environmental Management Plan (CEMP) would effectively control dust emissions during the site preparation and construction phase. 

	Operation
	7.6.2 Predicted concentrations of pollutants from the operational phase of the proposal have been demonstrated by the assessment to meet all relevant air quality standards and objectives.  No further mitigation is required in addition to that incorporated into the design of the scheme by implementation of the BAT for control of emissions.  The operation of the facility will be strictly controlled though conditions attached to the Environmental Permit that will be required under the EPR. 
	7.6.3 The proposed Biomass CHP Plant includes within the design all the mitigation measures necessary to reduce odour and dust impacts to a level where there will be no significant effects. This includes enclosure of operations within a building, which is considered to be the primary means of control. Therefore, no further mitigation is deemed necessary. 

	Cumulative Impacts
	7.6.4 Cumulative effects have been addressed through the selection of appropriate baseline ambient air quality data and by considering the combined effects with the Stobart Park development, Ineos Chlor EfW and the anaerobic digester CHP.  No significant impacts are predicted and consequently no additional mitigation measures are necessary.

	Greenhouse gas emissions
	7.6.5 The overall effect on greenhouse gas emissions is beneficial. No further mitigation measures other than those included within the proposal are deemed necessary.
	7.7 Residual Impact
	7.7.1 Any effects on air quality from the construction phase will cease when construction activities finish and consequently residual effects due to construction are not likely to be significant.
	7.7.2 During operation, assuming worst-case emissions from the proposed Biomass CHP Plant stack at long-term and short-term IED emissions limits, the predicted ground-level concentrations will be of neutral significance.  Consequently, residual effects from the operation of the Proposal are not likely to be significant.
	7.7.3 Mitigation measures included within the design of the proposed Biomass CHP Plant are expected to be sufficient to control dust and odour releases to a level where no significant adverse nuisance or amenity effects would be expected. As such, residual dust and odour effects from the operation of the proposed Biomass CHP Plant are unlikely to be significant. 
	7.7.4 According to the significance criteria adopted for this assessment, overall impacts on local air quality are considered to be neutral.
	7.7.5 The effect of the proposed development on greenhouse gas emissions is beneficial due to savings which will be achieved by displacing emissions from conventional energy generation and avoided landfill.

	7.8 Conclusion
	7.8.1 Emissions from the proposed Biomass CHP Plant have been assessed through detailed atmospheric dispersion modelling using best practice approaches.  The assessment has been undertaken based on a number of worst-case assumptions.  
	7.8.2 The maximum long-term impacts with the worst-case meteorological conditions across the modelled grid show that the predicted environmental concentrations are below the air quality standards set for the protection of human health.
	7.8.3 The predicted impacts from the proposed Biomass CHP Plant have been combined with the predicted impacts from committed developments (Stobark Park, Ineos Chlor and ReFood anaerobic digester). The results indicate that predicted environmental concentrations still remain below the air quality standards set for the protection of human health.  
	7.8.4 The release of dust and odour during the operation of the proposed Biomass CHP Plant are not expected to lead to significant adverse nuisance or amenity effects, as appropriate measures have been incorporated into the scheme, which is expected to be sufficient to control dust and odour.
	7.8.5 Overall, the effects of the proposed Biomass CHP Plant on local air quality are considered to be of neutral significance.
	7.8.6 The effect of the proposed development on greenhouse gas emissions is beneficial. 
	7.8.7 Table 7.43 contains a summary of the likely significant impacts of the proposed Biomass CHP Plant.
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