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Management Summary 
Fichtner Consulting Engineers Ltd (“Fichtner”) has been engaged to undertake an Air Quality 
Assessment to support the planning and Environmental Permit (EP) variation applications for the 
proposed expansion of Veolia’s Garston Solvent Recovery Facility (the Facility). The proposed 
expansion includes the introduction of two new emissions sources to air, which are a scrubber stack 
for new distillation columns, and a stack for two new steam boilers (the Boilers). 

The assessment has been carried out in a number of stages. 

1. Review of Legislation 

In the UK, the levels of pollution in the atmosphere are controlled by the National Air Quality 
Strategy and a number of European Directives which have been fully implemented. These have led 
to the setting of a number of Air Quality Assessment Levels (AQALs) for pollutants. The AQALs are 
set at a level well below those at which significant adverse health effects have been observed in 
the general population and in particularly sensitive groups. 

In addition, Critical Levels have been set for the protection of ecosystems. Deposition of nitrogen 
and acid gases can cause nitrification and acidification of habitats. The Air Pollution Information 
System (APIS) provides Critical Loads for different habitats which consider the existing pollution 
loading for the site. 

2. Review of Ambient Air Quality 

Monitoring information collected by the UK Government and by local authorities has been used to 
assess the current levels of pollutants in the atmosphere close to the Facility. In addition, site-
specific monitoring has been undertaken and the results used to inform the assessment. However, 
the monitoring was undertaken during various levels of restrictions due to Covid-19, so appropriate 
weight has been given to the monitoring results. 

3. Identification of Sensitive Receptors 

When assessing the impact of the Facility, the assessment considers the point of maximum impact 
as a worst-case. In addition, the impact has been assessed at a number of identified sensitive 
receptors including the closest residential properties and ecologically sensitive receptors. 

4. Screening of Scrubber Emissions 

The emission rate of pollutants from the new scrubbers is expected to be very small. A screening 
assessment of the impact of emissions has been undertaken using the Environment Agency’s H1 
tool. This has shown that the predicted concentration is extremely small and the inclusion within 
the wider dispersion modelling would not significantly affect the results, as such, it is not necessary 
to consider the new scrubber within the detailed dispersion modelling.  

5. Dispersion Modelling of Boiler Emissions 

The ADMS dispersion model is routinely used for air quality assessments to the satisfaction of local 
authorities and the Environment Agency. The model uses weather data from the local area to 
predict the spread and movement of the exhaust gases from the stack for each hour over a five-
year period. The model takes account of wind speed, wind direction, temperature, humidity and 
the amount of cloud cover, as all of these factors influence the dispersion of emissions. The model 
also takes account of the effects of buildings and terrain on the movement of air.  
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To set up the model, it has been assumed that the Boilers operates continually for the whole year 
and release emissions at the emission limit continuously. For the assessment of annual mean 
impacts the Boilers have been modelled at the anticipated average load (75% load), while short-
term impacts have been modelled assuming 100% load. This ensures that the maximum impact of 
the Boilers during periods of adverse weather conditions for dispersion are accounted for. 

The model has been used to predict the ground level concentration of pollutants on a long-term 
and short-term basis across a grid of points. In addition, concentrations have been predicted at the 
identified sensitive receptors.  

A stack height assessment has been undertaken to determine a suitable stack height for the Boilers. 
This has determined that a stack height of 16 m provides adequate dispersion of emissions from 
the Boilers. 

6. Assessment of Impact on Air Quality – Protection of Human Health 

The impact of air quality on human health has been assessed using a standard approach based on 
guidance provided by the Institute of Air Quality Management (IAQM) and the Environment Agency 
where appropriate.  

Using this approach, the following can be concluded from the assessment. 

 The operation of the Boilers is not predicted to cause exceedance of any AQAL in an area of 
relevant exposure; 

 The overall impact of all long-term process emissions from the operation of the Boilers is:  

a. ‘not significant’ at all receptor locations and areas of relevant exposure using the 
Environment Agency’s screening criteria; and  

b. ‘negligible’ at all areas of relevant exposure using the IAQM 2017 guidance criteria.  

 The overall impact of short-term process emissions from the operation of the Boilers is:  

a. ‘insignificant’ at all areas of relevant exposure using the Environment Agency’s screening 
criteria; and  

b. ‘negligible’ at all areas of relevant exposure using the IAQM 2017 guidance criteria.  

The significance of effect of emissions associated with the operation of the Facility has been 
determined using professional judgement. Based on the above results, it has been concluded that 
the overall effect of the proposed expansion of the Facility on local air quality will be ‘not 
significant’. 

7. Assessment of Impact on Air Quality – Protection of Ecosystems 

The impact of emissions on atmospheric air quality in sensitive ecosystems has been assessed using 
a standard approach based on Environment Agency and IAQM guidance.  

 If the process contribution within a protected site is less than 1% of the long-term and less than 
10% of the short-term benchmark, the emissions are ‘insignificant’ and it can be concluded that 
there will be ‘no likely significant effect either alone or in-combination with other sources of 
pollutants, irrespective of the total concentration’.  

 If the process contribution is greater than 1% of the relevant long-term benchmark, but the 
total predicted concentration including background levels is less than 70% of the relevant 
benchmark, the emissions are ‘not likely to have a significant effect’ and the impact is ‘not 
significant’. 

The impact of emissions on sensitive habitats has been assessed using the following approach.  

 It has been assumed that the Boilers continually operates at the emission limits. 
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 The impact has been calculated based on the maximum predicted concentration over a 5-year 
period at each ecological site and applying conservative deposition assumptions. 

 The results have been compared to the relevant Critical Levels and Critical Loads. 

One European and UK designated site and four local nature sites have been identified as requiring 
consideration within this assessment. Where the impact of emissions cannot be described as 
‘insignificant’ or ‘not significant’ based on the PC or PEC alone, further assessment has been 
undertaken by a qualified ecologist (Argus Ecology). 

The results of the assessment show that, at the identified sensitive ecological sites, the impact of 
airborne emissions from the Boilers will have no likely significant effect on the integrity of the sites. 

8. Summary 

A comprehensive assessment of the impact of the Boilers operating with a 16 m stack has shown 
that emissions would not have a significant impact on local air quality, the general population or 
the local community. The impact of the new scrubber stack is extremely small, and has been 
screened out from requiring inclusion within the wider dispersion modelling. As such there should 
be no air quality constraint in granting planning permission or an EP variation for the expansion of 
the Facility. 
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1 Introduction 

1.1 Background 

Fichtner Consulting Engineers Ltd (“Fichtner”) has been engaged to undertake an Air Quality 
Assessment to support the planning and Environmental Permit (EP) variation applications for the 
proposed expansion of Veolia’s Garston Solvent Recovery Facility (the Facility). The Facility lies 
within the administrative area of Liverpool City Council (LCC). The location of the Facility is shown 
in Figure 1 of Appendix A.  

The proposals comprise the installation of: 

• two distillation columns of 30 m height; 

• one scrubber stack of 30 m height;  

• a tank farm of 17 tanks of up to 19 m in height, overall capacity 3,500 m³; 

• a boiler house of dimensions 17.5 m x 16 m x 7 m height, containing two multi-fuel steam 
generating boilers of 9.925 MWth thermal input each; 

• boiler stack; 

• three cooling towers; 

• a building of dimensions 26 m x 8 m x 8 m height housing a control room, laboratory and 
switchroom; and 

• a fire protection system comprising two 10.1 m high fire water tanks. 

A detailed description of the proposals is contained in the documentation submitted to support the 
planning and EP variation applications.   

This Air Quality Assessment primarily considers the impact of emissions to air from the new plant, 
along with a qualitative assessment of vehicle emissions generated by the proposals. The two new 
steam boilers (hereafter “the Boilers”) can be fired on natural gas, gas oil, or a solvent distillate fuel. 
The distillate fuel will be produced from the waste solvent processed on-site, and will only be used 
to fire the boilers if it achieves End-of-Waste (EoW). An EoW Report has been submitted with the 
EP variation application.  

The Boilers can only be fired on one type of fuel at a time. The impact of the Boilers operating on 
all three fuel types has been assessed.  

The Boilers will be required to comply with the conditions of the Medium Combustion Plant 
Directive (MCPD) (Directive 2015/2193). The relevant pollutants and associated emission limit 
values (ELVs) prescribed in the MCPD depend on the type of fuel to be combusted. For boilers fired 
on natural gas or gas oil, the MCPD prescribes ELVs for oxides of nitrogen only. For boilers fired on 
liquid fuels other than gas oil (such as the distillate fuel), the MCPD prescribes ELVs for oxides of 
nitrogen, sulphur dioxide and particulate matter. However, the quantity of sulphur in the distillate 
fuel will be no more than in low-sulphur gas oil (i.e., <0.1% by weight). Therefore, emissions of 
sulphur dioxide will be negligible and have been excluded from this assessment.  

Emissions from the new scrubber stack have also been considered. The current EP for the Facility 
includes ELVs for volatile organic compounds (VOCs) and ammonia for the existing scrubber. The 
ELVs for the new scrubber have been assumed to be the same as for the existing scrubber. 

The Facility is required to comply with the conditions of the EP for the site (ref: EPR/FP3133GL). The 
EP includes 3 currently operational points for emissions to air, and one permitted emission point 
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for a combined heat and power (CHP) plant which has not been built. The contribution from these 
sources to baseline air quality has been considered.  

The Facility, including the Boilers, is intended to operate continually, i.e. up to a maximum of 8,760 
hours per year, aside from scheduled shutdowns for maintenance. 

The expansion to the Facility is anticipated to generate an additional 46 two-way vehicle 
movements per week (9 per weekday). This is well below the indicative screening criteria for 
progressing to a detailed assessment for human health detailed in Institute of Air Quality 
Management (IAQM) and for ecological effects detailed in the Design Manual for Roads and Bridges 
(DMRB) guidance; the minimum respective thresholds are 25 and 200 HGV movements per day. As 
such, the need for an assessment of the effect of vehicle emissions has been screened out. 

1.2 Structure of the report 

This report has the following structure. 

• National and international legislation and guidance are considered in Sections 2 and 3. 

• The assessment criteria are presented in Section 4. 

• The background levels of ambient air quality are described in Section 5. 

• Section 6 highlights the residential properties and ecological receptors which are sensitive to 
changes in air quality associated with the Facility. 

• The inputs used for the dispersion model are contained within Section 7 

• The stack height analysis is presented in Section 8. 

• Details of the sensitivity analyses carried out is presented in section 9. 

• Section 10 presents the results of the assessment of the impact of emissions on human health. 

• Section 11 presents the results of the assessment of the impact of emissions at ecological sites. 

• The conclusions of the assessment can be found in Section 12. 

• The Appendices include illustrative figures and supplementary details. 
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2 Legislation and Planning Context 

2.1 Legislation 

European air quality legislation is consolidated under Directive 2008/50/EC, which came into force 
on 11 June 2008. This Directive consolidates previous legislation which was designed to deal with 
specific pollutants in a consistent manner. 

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

The UK Air Quality Strategy (2007)1 (the AQS) is the method of implementation of the AAD Limit 
Values and Targets in England, Scotland, Wales and Northern Ireland. This document builds on the 
previous Strategy, published in 2000, and a 2003 Addendum. The UK Clean Air Strategy (2019) 
builds on the UK Air Quality Strategy but does not update any of the AAD Limit Values and Targets.  

The Air Quality Strategy defines “standards” and “objectives” in paragraph 17: 

“For the purposes of the strategy: 

• standards are the concentrations of pollutants in the atmosphere which can broadly be taken to 
achieve a certain level of environmental quality. The standards are based on assessment of the 
effects of each pollutant on human health including the effects on sensitive subgroups or on 
ecosystems; and 

• objectives are policy targets often expressed as a maximum ambient concentration not to be 
exceeded, either without exception or with a permitted number of exceedances, within a 
specified timescale.” 

The status of the objectives is clarified in paragraph 22, which also emphasises the importance of 
European Directives:  

“The air quality objectives in the Air Quality Strategy are a statement of policy intentions or policy 
targets. As such, there is no legal requirement to meet these objectives except in as far as these 
mirror any equivalent legally binding limit values in EU legislation. Where UK standards or objectives 
are the sole consideration, there is no legal obligation upon regulators, to set Emission Limit Values 
(ELVs) any more stringent than the emission levels associated with the use of Best Available 
Techniques (BAT) in issuing permits under the PPC Regulations. This aspect is dealt with fully in the 
PPC Practical Guides.” 

2.2 Industrial pollution regulation 

Atmospheric emissions from industrial processes are controlled in England through the 
Environmental Permitting (England and Wales) Regulations (2016), as amended. The Facility has an 
EP to operate which includes conditions to minimise the environmental impact by limiting 
emissions to air. The ELVs for the Boilers will be based on those prescribed under the MCPD for new 
plant, and the ELVs for the new scrubber are assumed to be the same as listed for the existing 
scrubber in the current EP for the Facility. 

 
1  The Air Quality Strategy for England, Scotland, Wales and Northern Ireland, CM 7169 NIA 61/06-07, July 2007, 

DEFRA – para 17 of Volume 1. 
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3 Air Quality Standards, Objectives and 
Guidelines 
In the UK, AAD Limit Values, Targets, and air quality standards and objectives (collectively referred 
to as AQALs) for major pollutants are described in the AQS. Those relevant to this project are 
summarised in the following section.  

3.1 Nitrogen dioxide 

All combustion processes produce nitric oxide and nitrogen dioxide, known by the general term of 
oxides of nitrogen. In general, the majority of the oxides of nitrogen released is in the form of nitric 
oxide, which then reacts with ozone in the atmosphere to form nitrogen dioxide. Of the two 
compounds, nitrogen dioxide is associated with adverse effects on human health, principally 
relating to respiratory illness. The World Health Organisation has stated that “many chemical 
species of nitrogen oxides exist, but the air pollutant species of most interest from the point of view 
of human health is nitrogen dioxide”. 

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

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

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

The Air Quality Directive includes objectives for the protection of sensitive vegetation and 
ecosystems of 30 µg/m³ for the annual mean nitrogen oxides. This is also transposed within the 
AQS. The APIS website2 also defines the daily mean Critical Level as 75 µg/m³ for nitrogen oxides. 
However, this only applies where there are high concentrations of sulphur dioxide and ozone, which 
is not the situation in this case. The 2000 World Health Organisation guidelines comments that: 

“Experimental evidence exists that the CLE decreases from around 200 µg/m3 to 75 µg/m3 when in-
combination with O3 or SO2 at or above their critical levels. In the knowledge that short-term 
episodes of elevated NOx concentrations are generally combined with elevated concentrations of 
O3 or SO2, 75 µg/m3 is proposed for the 24 h mean.”  

Given the low UK sulphur dioxide concentrations the IAQM explain within the guidance document 
‘A guide to the assessment of air quality impacts on designated nature conservation sites’ (the 
IAQM 2020 guidance), that they consider it most appropriate to use 200 µg/m3 as the short term 
critical level. 

3.2 Particulate matter 

Concerns over the health impact of solid matter suspended in the atmosphere tend to focus on 
particles with a diameter of less than 10 µm, known as PM10. These particles have the ability to 
enter and remain in the lungs. Various epidemiological studies have shown increases in mortality 
associated with high levels of PM10, although the underlying mechanism for this effect is not yet 
understood.  

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

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

 
2  http://www.apis.ac.uk/ 

https://iaqm.co.uk/text/guidance/air-quality-impacts-on-nature-sites-2019.pdf
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• A daily limit of 50 µg/m³, not to be exceeded more than 35 times a year (the 90.41st percentile). 

There a previous AQS included some provisional objectives for particulate matter with a diameter 
less than 2.5 µm (PM2.5). These have been replaced by an exposure reduction objective for PM2.5 in 
urban areas and a target value for PM2.5 of 20 µg/m³ as an annual mean. This target value is included 
in the Air Quality Directive.  

3.3 Volatile Organic Compounds (VOCs) 

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

• Benzene – 5 µg/m³; and 

• 1,3-butadiene – 2.25 µg/m³. 

The Environment Agency’s guidance “Air emissions risk assessment for your EP3” (the Air Emissions 
Guidance) includes a short-term environmental assessment level (EAL) for benzene, calculated from 
occupational exposure. This is a limit of 195 µg/m³ for an hourly mean. There are no short-term 
EALs for 1,3-butadiene. 

3.4 Ammonia 

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

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

3.5 Application of AQALs 

The AQALs apply at areas of relevant exposure relevant to the assessment level. The following table 
extracted from Local Authority Air Quality Technical Guidance (2016) (LAQM.TG(16)) explains 
where the AQALs apply. 

Table 1: Guidance on where AQALs 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 of offices or other 
places of work where members of 
the public do not have regular 
access. 

Hotels, unless people live there as 
their permanent residence. 

Gardens of residential properties. 

Kerbside sites (as opposed to 
locations at the building façade), or 
any other location where public 

 
3 https://www.gov.uk/guidance/air-emissions-risk-assessment-for-your-environmental-permit 
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Averaging period Objectives should apply at: Objectives should generally not 
apply at: 

exposure is expected to be short-
term. 

24-hour mean 
and 8-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 building façade), or 
any other location where public 
exposure is expected to be short-
term. 

1-hour mean All locations where the annual 
mean and 24 and 8-hour mean 
objectives apply. 

Kerbside sites (for example, 
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 where 
members of the public might 
reasonably be expected to spend 
one hour or longer. 

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

The following tables summarise the AQALs and Critical Levels used in this assessment.  

Table 2: Air Quality Assessment Levels (AQALs) 

Pollutant AQAL 
(µg/m³) 

Averaging 
Period 

Frequency of 
Exceedances 

Source 

Nitrogen 
dioxide 

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

AAD Limit Value 

40 Annual - AAD Limit Value 

Particulate 
matter (PM10) 

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

AQS Objective  

40 Annual - AQS Objective  

Particulate 
matter (PM2.5) 

20 Annual - AQS Target 

Ammonia 2,500 1 hour - Air Emissions Guidance 

180 Annual - Air Emissions Guidance 

Benzene 5 Annual - Air Emissions Guidance 

195 1 hour - Air Emissions Guidance 

1,3-butadiene 2.25 Annual, 
running 

- AQS Objective 

 

Table 3: Critical Levels for the Protection of Vegetation and Ecosystems 

Pollutant Concentration 
(µg/m³) 

Measured as Source 

Nitrogen oxides 

(as nitrogen dioxide) 

75 / 200 Daily mean APIS / WHO 

30 Annual mean AAD Critical Level 

Ammonia 1 Annual mean  

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

APIS 

3 Annual mean  

for all higher plants 

APIS 

 

In addition to the Critical Levels set out in the table above, APIS provides habitat specific Critical 
Loads for nitrogen and acid deposition. Full details of the applicable Critical Loads can be found in 
Section 11.2.  
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4 Assessment Criteria 

4.1 Environmental permitting screening 

4.1.1 Human health 

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

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

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

As part of this assessment, predicted process contributions have been compared to the AQALs 
provided in Section 3. 

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

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

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

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

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

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

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

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

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

• the process contribution and PEC at areas of public exposure. 

If the long-term PEC is below 70% of the AQAL, or the short-term process contribution is less than 
20% of the headroom4, it can be concluded that “there is little risk of the PEC exceeding the AQAL”, 
and the impact can be considered to be ‘not significant’. 

4.1.2 Ecology 

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

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

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

If the above criteria are met, no further assessment is required. If the long-term PC exceeds 1% of 
the long-term environmental standard, the PEC must be calculated and compared to the standard. 
If the resulting PEC is less than 70% of the long-term environmental standard, the Air Emissions 

 
4 Calculated as the AQAL minus twice the long-term background concentration. 
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Guidance states that the emissions are ‘insignificant’ and further assessment is not required. In 
accordance with the guidance, calculation of the PEC for short-term standards is not required.  

The Air Emissions Guidance states further that to screen out impacts as ‘insignificant’ at local nature 
sites5: 

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

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

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

4.2 Assessment for planning 

In 2017 the IAQM released the latest version of the guidance document “Land-Use Planning & 
Development Control: Planning for Air Quality” (the IAQM 2017 guidance). This has been developed 
for professionals operating within the planning system. It provides them with a means of reaching 
sound decisions, having regard to the air quality implications of development proposals. This is not 
intended to replace the guidance that exists for industrial developments which require an EP but 
notes that the Environment Agency’s guidance has not been developed for conducting an 
assessment to accompany a planning application. The IAQM 2017 guidance states that this may be 
adapted using professional judgement. Therefore, where appropriate Environment Agency 
guidance has been incorporated. This is appropriate as the Facility has an EP to operate and is be 
regulated by the Environment Agency.  

The IAQM 2020 guidance draws on the permitting guidance above, but states:  

“For local wildlife sites and ancient woodlands, the Environment Agency uses less stringent criteria 
in its permitting decisions. Environment Agency policy for its permitting process is that if either the 
short-term or long-term PC is less than 100% of the critical level or load, they do not require further 
assessment to support a permit application. In ecological impact assessments of projects and plans, 
it is, however, normal practice to treat such sites in the same manner as SSSIs and European Sites, 
although the determination of the significance of an effect may be different. It is difficult to 
understand how the Environment Agency’s approach can provide adequate protection.” 

As such, it is considered appropriate to apply the screening criteria for SSSIs and European Sites to 
locally designated sites for the assessment of significance for planning.  

4.2.1 Human health - magnitude of change criteria 

4.2.1.1 Long-term impacts 

The IAQM 2017 guidance provides the following matrix which can be used to describe the 
magnitude of change based on the change in concentration relative to the annual AQAL, and the 
Predicted Environmental Concentration (PEC) with the scheme – i.e. the future baseline plus the 
process contribution.  

 
5  National Nature Reserves (NNRs), Local Nature Reserves (LNRs), Local Wildlife Sites (LWSs) and ancient woodlands 
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Table 4: IAQM Magnitude of Change Descriptors 

Long-term average 
concentration at receptor 
in assessment year 

% change in concentration relative to AQAL 

1 2-5 6-10 >10 

75% or less of AQAL Negligible Negligible Slight Moderate 

76-94% of AQAL Negligible Slight Moderate Moderate 

95-102% of AQAL Slight Moderate Moderate Substantial 

103-109% of AQAL Moderate Moderate Substantial Substantial 

110% or more of AQAL Moderate Substantial Substantial Substantial 

 

It is intended that the change in concentration relative to the AQAL (the process contribution) is 
rounded to the nearest whole number. Therefore, any impact which is between 0.5% and 1.5% will 
be classified as a 1% change in concentration. For process contributions of less than 0.5% of the 
AQAL the magnitude of change is described as ‘negligible’ irrespective of the PEC. 

4.2.1.2 Short-term impacts 

Table 4 is only designed to be used with annual mean concentrations. For short-term 
concentrations (i.e. those averaged over a period of an hour or less) the IAQM 2017 guidance states 
that the following descriptors of change should be used to describe the severity of the impact:  

• < 10% - negligible; 

• 10 – 20% - slight; 

• 20 – 50% - moderate; and 

• > 50% - substantial.  

The approach for assessing the impact of short-term emissions has been carried out in line with the 
IAQM 2017 guidance and does not take into account the background concentrations as these are 
less important in determining the severity of impact for short-term concentrations. 

4.2.2 Significance of effect 

The IAQM and Environment Agency criteria outlined above has been used to define the magnitude 
of change associated with the Facility. In accordance with IAQM 2017 guidance, professional 
judgement has then been used to determine the overall significance of effect of the development 
at receptor locations (i.e. as either ‘significant’ or ‘not significant’). This judgement has considered: 

• the existing air quality in the local area; 

• the extent of the predicted impacts from the proposed development; and 

• the influence and validity of the assumptions adopted in the dispersion modelling.  

The IAQM 2017 guidance states that: 

“In most cases, the assessment of impact severity for a proposed development will be governed by 
the long-term exposure experienced by receptors and it will not be a necessity to define the 
significance of effects by reference to short-term impacts. The severity of the impact will be 
substantial when there is a risk that the relevant AQAL for short-term concentrations is approached 
through the presence of the new source, taking into account the contribution of other prominent 
local sources.” 
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5 Baseline Air Quality 
The Facility is located in Garston, within LCC’s area of jurisdiction. Reference should be made to 
Figure 1 of Appendix A which shows the location of the Facility.  

Air quality monitoring was undertaken in 2010-11 to support a previous application for the Facility. 
Further monitoring was undertaken from August 2020 – January 2021 to support the current 
application, although this data has been interpreted with caution in light of potential reductions in 
baseline concentrations due to Covid-19 related restrictions. The results of the monitoring study 
are included as Appendix C and are summarised in section 5.4. 

In this section the existing air quality monitoring and mapped background datasets has been 
reviewed and the appropriate concentrations to be used in the assessment have been determined. 

5.1 Air quality review and assessment 

Under Section 82 of the Environment Act (1995) (Part IV), local authorities are required to 
undertake an ongoing exercise to review air quality within their area of jurisdiction. As part of the 
review and assessment exercise, local authorities are required to identify areas of poor air quality 
and, if necessary, declare Air Quality Management Areas (AQMAs) and publish Air Quality Action 
Plans (AQAPs). LCC has declared a city-wide AQMA due to recorded exceedances of the annual 
mean AQAL for nitrogen dioxide. The Facility lies within the Liverpool AQMA. The impact of the 
Boilers on concentrations of nitrogen dioxide within the AQMA has been considered as part of this 
assessment. The extent of the AQMA in the area surrounding the Facility is shown in Figure 2 of 
Appendix A. 

5.2 Mapped background data 

In order to assist local authorities with their responsibilities under Local Air Quality Management, 
the Department for the Environment Food and Rural Affairs (DEFRA) provides modelled background 
concentrations of pollutants throughout the UK on a 1 km by 1 km grid. This model is based on 
known pollution sources and background measurements and is used by local authorities in lieu of 
suitable monitoring data. Mapped background concentrations have been downloaded for the grid 
squares containing the Facility and the immediate surroundings.  

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

Concentrations will vary over the modelling domain area, which extends up to 1.25 km from the 
Facility. Therefore, the maximum mapped background concentration within the modelling domain 
(i.e., within 2 km) has been calculated. These are presented in Table 5 alongside the concentration 
for the grid square containing the Facility.  
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Table 5: Mapped Background Analysis 

Pollutant 

Concentration (µg/m³) 

Dataset 
At Facility 

Max in Modelling 
Domain 

Nitrogen dioxide 14.45 20.17 DEFRA 2018 Dataset 

Particulate matter (as PM10) 10.37 12.47 DEFRA 2018 Dataset 

Particulate matter (as PM2.5) 7.18 8.67 DEFRA 2018 Dataset 

Benzene  - 0.89 DEFRA 2001 Dataset 

1,3-butadiene - 0.31 DEFRA 2001 Dataset 

Ammonia 0.86 2.08 DEFRA (CEH) 2014 

Note: “-“ = no data available 

Source: © Crown 2021 copyright Defra via uk-air.defra.gov.uk, licenced under the Open Government Licence (OGL) 

5.3 AURN and LAQM monitoring data 

The UK Automatic Urban and Rural Network (AURN) is a country-wide network of air quality 
monitoring stations operated on behalf of DEFRA. This includes automatic monitoring of nitrogen 
dioxide and particulate matter. A review of the AURN interactive map shows that the closest AURN 
monitoring location is at Wirral Tranmere site approximately 8.5 km east of the Facility. Due to the 
distance from the Facility data from this site has not been considered further. 

In addition to the national AURN, local authorities undertake monitoring of a range of pollutants as 
part of the LAQM review process. A review of LCC’s 2020 Air Quality Annual Status Report (ASR), 
which is the most recent report published by the local authority, shows that in 2019 (the most 
recent year of data available) the council operated 145 non-automatic (nitrogen dioxide diffusion 
tube) locations and one automatic monitoring location.  

Monitoring locations are broadly classified into ‘roadside’ and ‘background’ locations. ‘Background’ 
locations are typically sited so that no single pollutant source is dominant and are intended to be 
representative of background concentrations over several square kilometres. ‘Roadside’ sites are 
dominated by road traffic emissions and only representative of concentrations in the immediate 
vicinity of the analyser. Therefore, data from background sites within 5 km of the Facility and 
roadside sites within 2 km has been considered. 

Of the monitoring locations operated by LCC, there are six background-type monitoring locations 
within 5 km of the Facility and three roadside monitoring locations within 2 km of the Facility. One 
of the background monitors (AM1) is the automatic monitor located in Speke, and three others 
(S12, S13 and S14) are diffusion tubes that are co-located with AM1, as is a benzene diffusion tube 
monitoring site. The results from these locations are provided in the following table and shown on 
Figure 2 of Appendix A. Any recorded exceedances of the annual mean AQALs of 40 µg/m³ for 
nitrogen dioxide and PM10, 20 µg/m³ for PM2.5 and 5 µg/m³ for benzene are highlighted. 
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Table 6: LCC Air Quality Monitoring Results 

Ref 

 

Distance 
from Boiler 
stack (km) 

Annual Mean Concentration (µg/m³) 

Mapped Bg 
– 2018 

2015 2016 2017 2018 2019 

Background PM10 monitoring 

AM1 3.9 13.1 14.0 15.0 12.0 14.0 17.0 

Background PM2.5 monitoring 

AM1 3.9 9.0 9.0 10.0 8.0 9.0 9.0 

Background benzene monitoring 

AM1 3.9 0.83 0.76 0.74 0.79 0.66 0.70 

Background nitrogen dioxide monitoring 

AM1 3.9 19.9 22.0 23.0 17.0 18.0 19.0 

S12 3.9 19.9 23.0 23.0 17.0 18.0 19.3 

S13 3.9 19.9 22.0 22.0 17.0 17.0 19.3 

S14 3.9 19.9 22.0 23.0 17.0 18.0 19.4 

A4 4.8 11.7 20.0 17.0 16.0 16.0 15.9 

A5 2.4 15.8 15.0 14.0 12.0 15.0 16.7 

Roadside nitrogen dioxide monitoring 

S11 1.1 20.2 64.0 61.0 48.0 44.0 49.7 

S15 1.0 13.8 N/A N/A N/A 29.0 31.2 

S16 1.5 15.1 N/A N/A N/A 37.0 39.2 

Note: 

(1) Mapped background benzene concentration taken from 2001 based background maps 

Source: Liverpool City Council 2020 ASR and  

© Crown 2021 copyright Defra via uk-air.defra.gov.uk, licenced under the Open Government Licence (OGL) 

None of these monitoring locations are close enough to the Facility to be significantly affected by 
any existing on-site sources. The monitored concentrations at background-type sites (i.e. away from 
significant road sources) are comparable to the mapped background concentrations (except at A4, 
where monitored concentrations are higher), indicating that the mapped background data is 
generally representative of monitored concentrations.  

At roadside sites the monitored concentrations of nitrogen dioxide were much higher than the 
mapped background concentrations, although this is expected as they are affected by traffic 
emissions. Concentrations at roadside sites S15 and S16 were below the AQAL, but monitored 
concentrations at S11 have consistently exceeded the AQAL, despite a downward trend over the 
most recent five years of data. According to LCC’s ASR, location S11 is not representative of relevant 
exposure. The distance-corrected concentration at S11 for 2019 reported by LCC is 34.6 µg/m³, i.e., 
below the AQAL.  
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5.4 Site-specific monitoring data 

Site-specific monitoring was undertaken using diffusion tubes by Redmore Environmental from 13 
August 2020 to 18 February 2021. A detailed report of the monitoring methodology and results is 
presented in Appendix C. The monitoring locations are shown on Figure 2 of Appendix A. 

The following pollutants were included in the monitoring study: 

• Nitrogen dioxide; 

• Oxides of nitrogen; 

• Sulphur dioxide; and 

• Ammonia. 

The monitoring locations chosen were based on those used for a monitoring study undertaken in 
2010-2011 to support an application made in 2011 for a CHP plant to be located at the Facility.  

Monitoring of VOCs was considered, as this was undertaken as part of the 2010-2011 monitoring 
study. However, the previous study showed that concentrations of VOCs were well below the 
relevant AQALs, even within the site boundary. No other significant sources of VOCs have been 
introduced locally since 2011. Therefore, VOCs were excluded from the study. This approach was 
agreed with LCC’s Environmental Health Officer (EHO). The EHO noted that monitored 
concentrations during the study period may not be representative of long-term averages due to the 
ongoing reductions in traffic and economic activity caused by Covid-19 related restrictions. 
Therefore, the data from the monitoring study has been used with caution, and the baseline 
concentrations used in this assessment do not rely on the site-specific monitoring results. The 
relevant correspondence with the EHO is attached as Appendix D. 

Sulphur dioxide was included because the MCPD includes an ELV for sulphur dioxide for liquid fuels 
other than gas oil. The scope of the monitoring study was determined prior to the composition of 
the distillate fuel being known. However, as noted in section 1.1, the distillate fuel will have a 
negligible sulphur content, so sulphur dioxide has been excluded from this report. The results are 
included in Appendix C for completeness.  

While oxides of nitrogen were monitored at two locations close to the Facility to inform the 
assessment of impacts on ecological habitats, for most of the exposure periods the reported values 
were lower than the reported values from nitrogen dioxide monitoring, which was co-located with 
the oxides of nitrogen monitoring. This is clearly erroneous, as oxides of nitrogen include nitrogen 
dioxide and the monitored concentration of oxides of nitrogen should always be the higher value. 
This discrepancy has not been adequately explained by the laboratory that undertook the analysis, 
and internal testing is ongoing at the time of writing of this report. Therefore, the monitoring results 
for oxides of nitrogen have not been presented in this report, although the results are included in 
Appendix C for completeness. 

A summary of the results is provided in Table 7, including a comparison with nitrogen dioxide 
monitoring undertaken in 2010-2011 and submitted with a previous application for the Facility, 
where a direct comparison is available.  

Table 7: Site-Specific Monitoring Results 

Ref Location Type 
(1) 

Distance 
from Boiler 
stack (km) 

Nitrogen dioxide 
(µg/m³)(2) 

Ammonia 
(µg/m³) 

2010-11(3) 2020-21  

Annual mean AQAL (µg/m³) 40 180 

GD1 Veolia Site  I 0.11 29.90 15.05 4.23 



Veolia  

 

14 May 2021 Air Quality Assessment 

S2985-0030-0006SMN Page 22 

 

Ref Location Type 
(1) 

Distance 
from Boiler 
stack (km) 

Nitrogen dioxide 
(µg/m³)(2) 

Ammonia 
(µg/m³) 

2010-11(3) 2020-21  

GD2 York Street  UB 0.47 33.25 15.87 - 

GD3 Footpath - SE of site  UB 0.69 22.70 12.92 - 

GD4 Banks Road  R 1.27 35.68 21.65 - 

GD5 King Street  R 0.56 29.24 17.26 - 

GD6 Tarbock Road(4)  UB 3.89 28.63 17.93 - 

GD7 Chapel House Farm 
Street Allotment  

UB 0.52 - 10.77 5.39 

Notes: 

(1) I = industrial, UB = urban background, R = roadside. 

(2) All nitrogen dioxide results have been annualised and bias-adjusted as detailed in Appendix 
C, with the exception of GD3 which had insufficient data capture. 

(3) The monitoring study from 2010-2011 used nitrogen dioxide diffusion tubes deployed in 
duplicate. The concentration presented is the average of the two values. 

(4) Co-located with LCC’s AM1, S12, S13 and S14 monitoring locations 

 

The full monitoring results are presented in Appendix C. 

As shown, all monitored concentrations were well below the relevant AQALs, and the nitrogen 
dioxide concentrations much lower than the concentrations from comparable locations in 2010-11. 
It is not possible to determine with certainty how much of this reduction is due to long-term 
decreases in local nitrogen dioxide concentrations and how much is due to the temporary effect of 
Covid-19 restrictions.  

5.5 Summary 

5.5.1 Nitrogen dioxide 

As shown in Table 5, the maximum mapped background concentration of nitrogen dioxide from 
within the modelling domain is 20.17 µg/m³, while Table 6 shows that the maximum from the last 
5 years of monitoring at a local-authority background-type monitoring location within 5 km of the 
Facility was 23 µg/m³ (recorded at multiple locations in multiple years). The background 
concentrations monitored in the site-specific monitoring study (Table 7) are even lower, but cannot 
be considered reliable due to the effect of Covid-19 restrictions. Therefore, as a conservative 
measure the highest concentration monitored at a local authority background-type site (23 µg/m³) 
has been used as the baseline concentration for this assessment.  

5.5.2 Particulate matter 

As shown in Table 5, the maximum mapped background concentration of PM10 and PM2.5 from 
within the modelling domain was 12.47 µg/m³ and 8.67 µg/m³ respectively, while Table 6 shows 
that the maxima from the last 5 years of monitoring at a local-authority background-type 
monitoring location within 5 km of the Facility was 17 µg/m³ and 10 µg/m³ respectively (recorded 
at AM1 in 2019 and 2016 respectively). As a conservative measure the highest concentrations 
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monitored at a local authority background-type site (17 µg/m³ for PM10 and 10 µg/m³ for PM2.5) 
have been used as the baseline concentrations for this assessment.  

5.5.3 VOCs 

As shown in Table 5, the maximum mapped background benzene concentration from within the 
modelling domain is 0.89 µg/m³, higher than the monitored concentrations shown in Table 6. The 
background data is for a base year of 2001 so likely over-estimates the concentrations. Therefore, 
as a realistic estimate of the background concentration, the maximum monitored concentration 
from within the last 5 years (0.79 µg/m³) has been used as the baseline concentrations for this 
assessment. 

1,3-butadiene is not monitored in the area, so the maximum mapped background concentration 
from within the modelling domain as shown in Table 5 (0.31 µg/m³) has been used as the baseline 
concentrations for this assessment. 

5.5.4 Ammonia 

There are no national ammonia monitoring network sites within 10 km of the Facility. The 
maximum concentration from the site-specific monitoring shown in Table 7 (5.39 µg/m³ at 
monitoring location GD7) was higher than the maximum mapped background concentration from 
within the modelling domain shown in Table 5 (2.08 µg/m³). Therefore, the maximum 
concentration from the site-specific monitoring study has been used as the baseline concentrations 
for this assessment. Because the most significant source of ammonia in the UK is agriculture, it is 
unlikely that Covid-19 related restrictions have significantly affected ammonia concentrations and 
therefore the monitored concentration is applicable. 

5.5.5 Summary table 

The baseline concentrations to be used in this assessment are summarised in Table 8 below.  

Table 8: Summary of Baseline Concentrations 

Pollutant Concentration (µg/m³) Justification 

Nitrogen dioxide 23.0 Maximum monitored background 
concentration 2015-2019 PM10 17.0 

PM2.5 10.0 

Benzene 0.79 

1,3-butadiene 0.31 Maximum mapped background concentration 
within modelling domain – DEFRA 2001 dataset. 

Ammonia 5.39 Maximum monitored concentration from 2020-
2021 site-specific monitoring 

 

Further consideration will be given to the appropriate baseline concentrations at areas of relevant 
exposure if the impacts cannot be screened out as ‘insignificant’ for permitting or ‘negligible’ 
irrespective of the PEC for planning.  
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6 Sensitive Receptors 
The general approach of this assessment is to evaluate the highest predicted process contribution 
to ground level concentrations, known as the point of maximum impact. In addition, the predicted 
process contribution at a number of sensitive receptors has been evaluated. 

6.1 Human sensitive receptors 

The human sensitive receptors identified for assessment are displayed in Figure 3 of Appendix A 
and listed in Table 9. These are the same receptors as used in the 2011 application for the CHP 
plant.  

Table 9: Human Sensitive Receptors 

ID Name/Approximate Address Location (m) Distance 
from Boiler 

stack (m) 
X Y 

R1 Banks Road Primary School 340612 383906 682 

R2 Holy Trinity Catholic Primary School 340742 383963 824 

R3 Sir Alfred Jones Memorial Hospital 340432 384549 1,033 

R4 St. Benedict's College 340944 384509 1,304 

R5 Garston Church of England Primary School 340718 384748 1,345 

R6 Blackborne Street Allotments 340408 383382 472 

R7 Residential property on Saunby Street 340282 383831 360 

R8 Residential property on Shand Street 340109 383925 332 

R9 Residential property on Windfield Road 340472 383455 502 

R10 Residential property on Brunswick Street 340606 383618 610 

R11 Residential property on Vesuvian Drive 340773 383878 821 

R12 Residential property on St. Marys Road 340269 384494 922 

R13 Residential property on Salisbury Road 339183 384504 1,206 

 

The impacts of emissions from the Facility have been assessed at these receptor locations and are 
discussed in Section 10. In addition, reference has been made to the plot files contained in Appendix 
A to assess the impacts at broader areas of relevant exposure. 

6.2 Ecological sensitive receptors 

A study was undertaken to identify the following sites of ecological importance in accordance with 
the Air Emissions Guidance criteria: 

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

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

• Local nature sites within 2 km of the Facility.  

The sensitive ecological sites that have been identified as a result of the study are shown in Figure 
4 of Appendix A and listed in Table 10.  



Veolia  

 

14 May 2021 Air Quality Assessment 

S2985-0030-0006SMN Page 25 

 

Table 10: Sensitive Ecological Receptors 

ID Site Designation Location (closest 
point to Facility) 

Distance from 
Boiler stack at 

closest point (m) X Y 

European and UK Designated Sites 

E1(1) Mersey Estuary SPA/Ramsar 

/SSSI 

339990 383471 117 

European and UK Designated Sites 

E2(2) Banks Road and Garston 
Gasworks 

LWS 340575 384025 711 

E3(2) Cressington Heath LWS 339525 384600 1,094 

E4(3) Speke Hall & Adjacent Land LWS 341593 382808 1,788 

E5(3) Allerton Cemetery LWS 341199 385225 2,011 

Note: 
(1) The impact at the Mersey Estuary has been assessed by extracting the maximum process 
contribution within the designated site from the grid of output points detailed in Table 17.  

(2) E2 and E3 lie within the modelling domain and variable surface roughness file detailed in 
section 7.3.2.1. The impact at these sites has been assessed using a single receptor point for 
each ecological site, including the effect of variable surface roughness. 

(3) E4 and E5 lie outside of the variable surface roughness file and the impact at these receptors 
been assessed using an additional model run without the varying surface roughness file. 

 

Reference should be made to Section 11 for full details of the habitats present at the site and the 
habitat-specific Critical Loads. 
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7 Dispersion Modelling Methodology 
The Facility includes three operational emissions points and one permitted emission point which 
has not been built. These are: 

 Scrubber emission point for existing distillation columns (emission point A1 of the EP); 

 Existing steam boiler stack (A5); 

 Permitted but not constructed CHP plant (A6); and 

 Storage tanks, evaporators and CHP plant vent (A7). 

 

The proposals include the installation of two new emissions points: 

 Scrubber emission point for two new distillation columns; and 

 New Boilers stack. 

 

The impact of emissions from the two new emissions points has been assessed. In addition, the 
contributions from the existing boiler and permitted CHP plant have been explicitly modelled for 
inclusion in the baseline concentrations. 

7.1 Screening 

The data provided by Veolia to characterise emissions from the new scrubber emission point shows 
that the anticipated volumetric flow rate is very low, at a maximum of 100 m³/hour during times 
when the distillation columns are inerting (i.e., when inert nitrogen is entering the plant). As the 
resulting pollutant emission rates are very low, a screening assessment using the Environment 
Agency’s H1 screening tool has been undertaken in the first instance. The input parameters for the 
screening assessment are shown in section 7.3.1.2 and the results presented in section 10.1. 

7.2 Selection of dispersion model 

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

7.3 Model inputs 

7.3.1 Source and emissions data 

7.3.1.1 New Boilers  

The principal inputs to the model with respect to the emissions to air from the Boilers are presented 
in Table 11 and Table 12. These are based on the combustion of natural gas, gas oil, or the proposed 
distillate fuel. The composition of the distillate fuel is detailed in Appendix B. Pre-application advice 
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received from the Environment Agency indicated that the starting point for emission limits for the 
Boilers should be the emission limits prescribed in the MCPD. Therefore, it has been assumed that 
the Boilers operate continually at the maximum permitted emission limits prescribed in the MCPD 
for each fuel type. The exception is for sulphur dioxide, which has been excluded as there is 
negligible sulphur in all fuel types considered, as detailed in section 1.1. However, based on the 
composition and combustion properties of the distillate fuel, Veolia expects that emissions when 
firing on distillate fuel will be no higher than for the EoW Report comparator fuel, which is gas oil. 
This has not yet been demonstrated by operational data, but will be assessed during commissioning 
of the Boilers. 

Information provided by Veolia shows that the anticipated load on the boilers will be approximately 
70-80% on average. Therefore, for the assessment of annual mean impacts, it has been assumed 
that the boilers operate at 75% load (7.44 MWth thermal input per boiler). For the assessment of 
short-term impacts it has been assumed that the boilers operate at 100% load (9.925 MWth 
thermal input per boiler). 

Table 11: New Boilers Stack Data 

Item Unit Value 

Stack height m 16 (see Stack Height Analysis, section 8) 

Internal diameter (each flue) m 0.8 

Location m,m 339996, 383613 
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Table 12: New Boilers Source Data – Each Boiler (x2) 

Item Unit Natural Gas Gas Oil Distillate 

75% load 100% load 75% load 100% load 75% load 100% load 

Flue Gas Conditions 

Temperature(1) °C 134 

Exit moisture content % v/v 17.15% 10.27% 11.22% 

Exit oxygen content(2) % v/v dry 2.1% 4.0% 5.0% 

Reference oxygen content % v/v dry 3% 

Volume at ref conditions (dry, ref O2) Nm³/s 2.09 2.79 2.12 2.83 2.19 2.92 

Volume at actual conditions Am³/s 3.58 4.78 3.73 4.98 4.14 5.52 

Flue gas exit velocity m/s 7.13 9.50 7.43 9.90 8.23 10.97 

NOx release concentration  mg/Nm³ 100 200 300 

NOx release rate g/s 0.21 0.28 0.42 0.57 0.66 0.88 

Particulate matter release concentration(3) mg/Nm³ - - 20 

Particulate matter release rate g/s - - - - 0.044 0.058 

Notes: 

(1) Three boiler supplies have provided tenders, but only one included a datasheet with flue gas temperature. This has been assumed as the flue gas temperature for all 
scenarios. 

(2) The available boiler datasheet (see point (1)) states that the oxygen content of the flue gas for natural gas firing would be 2.10%. The oxygen contents for gas oil 
and distillate firing are assumed values based on the approximate level of excess air required for complete combustion of the fuels. 

(3) No information is available regarding the particle size distribution. It has been assumed that all particular matter emissions consist of PM10 or PM2.5 for comparison 
with the relevant AQALs. 

. 
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7.3.1.2 New scrubber stack 

As noted in section 7.1, in the first instance a screening assessment of emissions from the new 
scrubber stack has been undertaken using the Environment Agency’s H1 tool. It has been assumed 
that the ELVs will be the same as in the current EP for the existing scrubber. This includes limits on 
Special VOCs, Class A VOCs, Class B VOCs and ammonia. Of the VOC classes, only special VOCs have 
AQALs for the protection of human health, and the lowest (i.e., most stringent) AQALs are for 
benzene and 1,3-butadiene. The composition of the VOC mix which may be emitted by the scrubber 
is not known, so as a conservative measure it has been assumed that all VOC emissions are as 
benzene or 1,3-butadiene for comparison with the relevant AQALs. 

The input parameters for the H1 tool are presented in Table 13. The H1 tool does not require the 
stack location or flue gas temperature as an input. 

Table 13: Source Data – New Scrubber 

Item Unit Value 

Stack Data 

Stack height m 30 

Flue Gas Conditions 

Volume at actual conditions Am³/s 0.0278 

Flue gas exit velocity m/s 0.5 

VOC release concentration mg/m3 5 

VOC release rate g/s 0.000139 

Ammonia release concentration mg/m3 10 

Ammonia release rate g/s 0.000278 

7.3.1.3 Existing boiler  

The existing boiler, which has a net rated thermal input of 6 MWth, will contribute to baseline 
concentrations of oxides of nitrogen. As such, the boiler has been included in the modelling.  

Veolia has provided data on the natural gas consumption of the existing boiler. Over the course of 
a year the average thermal input is 0.85 MW. The annual mean contribution from the existing boiler 
has been assessed assuming a constant thermal input of 0.85 MW. The short-term contribution has 
been assessed assuming a thermal input of 6 MW. The thermal input has been input into Fichtner’s 
internal combustion calculator to determine the inputs for the dispersion modelling. The model 
input parameters are presented in Table 18. 

Table 14: Source Data – Existing Boiler 

Item Unit Average Load 100% Load 

Thermal input  MW 0.85 6.0 

Stack Data 

Stack height m 9 

Internal diameter m 0.6 

Location m, m 340105, 383533 

Flue Gas Conditions 
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Item Unit Average Load 100% Load 

Temperature(1) °C 134 

Exit moisture content % v/v 17.15% 

Exit oxygen content(1) % v/v dry 2.10% 

Reference oxygen content % v/v dry 3% 

Volume at ref conditions (dry, ref O2) Nm³/s 0.23 1.69 

Volume at actual conditions Am³/s 0.40 2.89 

Flue gas exit velocity m/s 1.40 10.21 

NOx release concentration(2) mg/m3 200 

NOx release rate g/s 0.046 0.337 

Notes: 

(1) In lieu of any design or monitoring data, the temperature and oxygen content has been 
assumed to be the same as for the New Boilers. 

(2) Assumed to be the ELV specified in the MCPD for existing natural gas fired boilers of rated 
thermal input of more than 5 MWth. 

7.3.1.4 Permitted CHP plant 

The permitted CHP plant (regulated as a Waste Incineration plant under the Industrial Emissions 
Directive) would contribute to baseline concentrations of oxides of nitrogen and particulate matter, 
among other pollutants not relevant to this assessment. Although the CHP plant has not been 
constructed, emissions from the plant are included in the current EP for the Facility and have been 
modelled for inclusion in the baseline for completeness.  

It has been assumed that the CHP plant operates continually at 100% load at the maximum 
permitted ELVs. The annual mean and daily mean contributions from the CHP plant have been 
assessed assuming emissions at the daily ELVs, and the hourly mean contribution has been assessed 
assuming operation at the short-term ELVs (applicable for oxides of nitrogen emissions only). 

The input parameters for the CHP plant have been taken from the application documents. 

Table 15: Source Data – Permitted CHP Plant 

Item Unit Value 

Stack Data 

Stack height m 25 

Internal diameter m 0.925 

Location(1) m, m 340102, 383553 

Flue Gas Conditions 

Temperature °C 250 

Reference oxygen content % v/v dry 11% 

Volume at ref conditions (dry, ref O2) Nm³/s 3.95 

Volume at actual conditions Am³/s 10.08 

Flue gas exit velocity m/s 15 

Daily NOx release concentration mg/m3 200 
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Item Unit Value 

Daily NOx release rate g/s 0.79 

Half-hourly NOx release concentration mg/m3 400 

Half-hourly NOx release rate g/s 1.58 

Particulate matter release concentration(2) mg/m3 10 

Particulate matter release rate g/s 0.0395 

Note: 

(1) The stack location has been estimated from the emission point shown in the EP. 

(2) No information is available regarding the particle size distribution. It has been assumed that 
all particular matter emissions consist of PM10 or PM2.5 for comparison with the relevant AQALs. 

7.3.2 Meteorological data and surface characteristics 

The impact of meteorological data was taken into account by using weather data from the Liverpool 
Airport meteorological station for the years 2016 – 2020. Liverpool Airport is approximately 4 km 
to the east of the Facility. This site has been selected as it is the closest and most representative 
site in the vicinity. Liverpool Airport is at a similar altitude to the dispersion site (close to sea level). 
The data was obtained from ADM Limited. Five years of data have been used to take into account 
inter-annual fluctuations in weather conditions. Wind roses from Liverpool Airport for each year 
are presented in Figure 5 of Appendix A.  

7.3.2.1 Surface roughness 

The surface roughness length can be selected in ADMS for both the dispersion and the 
meteorological site. The surface roughness length varies considerably in the vicinity of the 
dispersion site, being very low over the Mersey Estuary and considerably higher across built-up 
areas of Garston. Therefore, a variable surface roughness file has been produced to represent the 
various land uses around the site. The variable terrain file parameters are presented in Table 16 
and a visual representation of the file shown in Figure 6 of Appendix A. 

Table 16: Variable Surface Roughness File 

Parameter Value 

Grid resolution 32 x 32 

Grid Start X 338125 

Grid Finish X 341875 

Grid Start Y 381725 

Grid Finish Y 385475 

 

The surface roughness length has been set to 0.5 m for the meteorological site. The value of 0.5 m 
is appropriate for suburbs and is suitable for the surroundings of Liverpool Airport.  

The sensitivity of the model results to the choice of dispersion site surface roughness length has 
been considered in Section 9.1.  
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7.3.2.2 Monin-Obukhov length 

The minimum Monin-Obukhov length for the dispersion site and the meteorological site can be 
specified in ADMS. This provides a measure of the stability of the atmosphere and indicates the 
height above which convective turbulence (i.e. thermal) is more important than mechanical (i.e. 
friction). This allows for the effect of the urban heat island, to prevent the atmosphere from ever 
becoming very stable, to be simulated within the model. 

The minimum Monin-Obukhov length has been set to 30 m for the dispersion site and the 
meteorological site. The value of 30 m is recommended by CERC as suitable for small towns and is 
considered appropriate given the location of the dispersion site and meteorological site close to 
the edge of the Liverpool conurbation. 

7.3.3 Modelling domain 

Modelling has been undertaken over a grid of 2.5 km x 2.5 km with grid spacing of 25 m, with a 
nested grid of 900 m x 900 m with a smaller grid spacing of 9 m inside. This nested grid option has 
been used to ensure that the grid spacing around the point of maximum impact is less than 1.5 
times the stack height in accordance with the Environment Agency’s modelling rule of thumb.  

Table 17: Modelling Domain 

Nested Grid Fine Grid Wide Grid 

Grid Spacing (m) 9 25 

Grid Start X 339550 338750 

Grid Finish X 340450 341250 

Grid Start Y 383150 382350 

Grid Finish Y 384050 384850 

7.3.4 Terrain 

It is recommended that, where gradients within 500 m of the modelling domain are greater than 1 
in 10, the complex terrain module within ADMS (FLOWSTAR) should be used. A review of the local 
area has deemed that these gradients are not present within the modelling domain and the effect 
of terrain does not need to be included in the modelling.  

7.3.5 Buildings 

The presence of adjacent buildings can significantly affect the dispersion of the atmospheric 
emissions in the following ways. 

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

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

The Environment Agency recommends that buildings should be included in the modelling if both: 

• The buildings are within 5L of the stack (where L is the smaller of the building height and 
maximum projected width of the building); and 

• The stack height is less than 2.5 times the height of the building. 
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The details of the buildings included within the model are presented in Table 18 and a site plan 
showing their location is presented in Figure 7 of Appendix A.  

Table 18: Building Details 

Buildings Centre Point Height 
(m) 

Width 
(m) 

Length 

(m) 

Angle (°) 

X (m) Y (m) 

New Boiler House(1) 340000 383603 7 16 17.5 40 

Existing Boiler House(2) 340096 383533 7 20 9.4 40 

New Control Room 340011 383613 8 8 20 130 

Existing Shed 340057 383597 11.5 16 42 40 

CHP Plant Building(2) 340100 383557 10.2 20 30 130 

Note: 

(1) The New Boiler House has been selected as the main building for the new Boilers stack in the 
model as it is the closest building to the stack and is expected to have the greatest effect on the 
dispersion of emissions from the Boilers. 

(2) The Existing Boiler House has been selected as the main building for the existing boiler stack, 
and the CHP Plant Building has been selected as the main building for the CHP Plant stack. 

 

Model guidance released by CERC recommends that buildings be simplified where possible, and for 
complex sites the model user can consider increasing the surface roughness length of the dispersion 
site rather than representing each building element individually. Therefore, rather than include 
each individual building on site, the model has been setup to include the buildings most likely to 
influence dispersion from each emission source. The variable surface roughness length file has been 
set up such that all points within the installation boundary and within 30 m of the installation 
boundary have a surface roughness length of 2 m to represent the effect of other on-site buildings 
and plant. 

7.4 Chemistry 

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

Ground level NOx concentrations have been predicted through dispersion modelling. Nitrogen 
dioxide concentrations reported in the results section assume 70% conversion from NOx to nitrogen 
dioxide for annual means and a 35% conversion for short-term (hourly) concentrations, based upon 
the worst-case scenario in the Environment Agency’s methodology where the primary nitrogen 
dioxide to oxide of nitrogen ratio is less than 10%, as is the case for the boilers and CHP plant at the 
Facility. Given the short travel time to the areas of maximum concentrations, this approach is 
considered conservative. 
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8 Stack Height Analysis 
When determining a suitable height for the stack for the Boilers, it is best practice to identify the 
stack height where the rate of reduction in maximum ground level concentration with increased 
height slows down. This can be identified on a graph as a step change in the slope. The ground-level 
concentration of pollutants has been plotted for a nominal 1 g/s pollutant release rate.  

In addition, consideration needs to be given to the significance of any impact at areas of relevant 
exposure with regard to the annual mean and short-term AQALs.  

8.1 Model parameters 

For the stack height analysis the following parameters were kept constant: 

• model – ADMS 5.2 

• buildings – included; 

• dispersion site surface roughness value – spatially varying at 32 x 32 resolution; 

• meteorological site surface roughness – 0.5 m; 

• dispersion site Minimum Monin-Obukhov length – 30 m; 

• meteorological site Minimum Monin-Obukhov length – 30 m; and 

• meteorological data used – Liverpool Airport 2016 to 2020. 

The results presented below consider the point of maximum impact, and the maximum impact at 
the receptor locations identified in Section 6.1. A range of stack heights from 10 m to 22 m has been 
considered. 

8.2 Analysis and discussion 

Graph 1 shows the annual mean process contribution from the Boilers at the point of maximum 
impact outside of the installation boundary for a nominal 1 g/s release rate for varying stack heights. 
Graph 2 shows the same information for the maximum impacted residential receptor, i.e. the 
maximum contribution at an area of relevant exposure with regard to the annual mean AQAL.  

The short-term impact has also been considered. Graph 3 shows the 99.79th percentile of hourly 
means process contribution from the Boilers at the point of maximum impact outside of the site 
boundary for varying stack heights. The 99.79th percentile has been shown due to its relevance to 
the short-term AQAL for nitrogen dioxide. The short-term analysis at receptor locations has not 
been presented as the short-term AQAL is applicable at additional locations such as footpaths.  

The shape of the graph is extremely similar for all three fuels. Therefore, the graphs show the results 
for the distillate fuel only as Veolia plan to operate the boilers on distillate fuel for a vast majority 
of the time. 

The graphs have been marked up with linear sections (as dashed lines) where appropriate to 
visualise changes in the angle of the slope. 
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Graph 1: Annual Mean Stack Height Analysis – Point of Maximum Impact – 1 g/s Release 

 

 

Graph 2: Annual Mean Stack Height Analysis – Maximum Impacted Receptor – 1 g/s Release 
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Graph 3: 99.79%ile Hourly Mean Stack Height Analysis – Point of Maximum Impact – 1 g/s Release 

the 

 

 

Graph 1 shows that the maximum stack height for which there is a change in the angle of the slope 
is 16 m. Therefore, there is minimal benefit on annual mean impacts when increasing the stack 
height above 16 m.  

Graph 2 shows that, when considering the annual mean impact at receptor locations, there is no 
clearly identifiable change in the angle of the slope. Furthermore, the slope is shallow, indicating 
that increasing the stack height does not significantly reduce the concentrations at receptor 
locations. 

Graph 3 shows that for short-term impacts there is a change in the angle of the slope at a stack 
height of 18 m. Analysis of the plot file of 99.79th percentile of hourly mean nitrogen dioxide impacts 
from the Boilers firing on distillate fuel for a stack height of 16 m (shown as Figure 14 of Appendix 
A) has been undertaken. This shows that all impacts greater than 10% of the AQAL, which cannot 
immediately be screened out as ‘insignificant’ for permitting or ‘negligible’ for planning, occur in 
the industrial estate and dockside areas close to the Facility. These are not areas where members 
of the public can reasonably be expected to spend an hour or more outside, and therefore the 
short-term AQAL does not apply. The choice of stack height is better determined using annual mean 
concentrations, as this is representative of dispersion across a range of meteorological conditions. 
As such, the recommended stack height for the Boilers is 16 m. 
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9 Sensitivity Analysis 

9.1 Surface roughness length 

The sensitivity of the results to surface roughness length has been considered by running the model 
with a range of surface roughness lengths for the dispersion site. 

The following parameters were kept constant: 

• model – ADMS 5.2; 

• stack height – 16 m; 

• fuel – distillate; 

• buildings – included; 

• meteorological site surface roughness – 0.5 m; 

• dispersion site Minimum Monin-Obukhov length – 30 m; 

• meteorological site Minimum Monin-Obukhov length – 30 m; 

• meteorological data used – Liverpool Airport 2020. 

Table 19 presents the concentration at the ground level point of maximum impact and at the 
maximum impacted receptor for each surface roughness value. This assumes emissions at a 
nominal 1 g/s release rate. 

Table 19: Choice of Surface Roughness Length 

Dispersion Site 
Surface 
Roughness 
Length (m) 

Process Contribution (µg/m³) 

Point of Maximum Impact Maximum Impacted Receptor 

Annual Mean  99.79%ile of 1-
hour 

Annual Mean  99.79%ile of 1-
hour 

Spatially varying 5.41 84.07 1.05 16.08 

0.2 4.70 78.85 1.29 19.18 

0.3 4.95 76.74 1.29 18.33 

0.5 5.34 73.40 1.30 17.11 

0.7 5.55 70.49 1.30 16.42 

1.0 5.90 67.22 1.30 15.74 

 

In general, higher surface roughness lengths result in higher annual mean but lower short-term 
concentrations at the point of maximum impact and maximum impacted receptor. The use of the 
spatially varying surface roughness file results in relatively high annual mean impacts and 
considerably higher short-term impacts at the point of maximum impact.  

The varying surface roughness length file has been used as the model has been shown to be 
sensitive to the choice of surface roughness length, and the varying surface roughness length file is 
most representative of the different surface characteristics surroundings the Facility. 
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9.2 Building parameters 

The sensitivity of the results to the effect of buildings has been considered by running the model 
with and without buildings.  

The following parameters were kept constant: 

• model – ADMS 5.2; 

• stack height – 16 m; 

• fuel – distillate; 

• dispersion site surface roughness – spatially varying; 

• meteorological site surface roughness – 0.5 m; 

• dispersion site Minimum Monin-Obukhov length – 30 m; 

• meteorological site Minimum Monin-Obukhov length – 30 m; 

• meteorological data used – Liverpool Airport 2020. 

Table 20 presents the concentration at the ground level point of maximum impact and at the 
maximum impacted receptor for each building scenario. This assumes emissions at a nominal 1 g/s 
release rate. 

Table 20: Effect of Buildings 

Scenario used in 
model 

Process Contribution (µg/m³) 

Point of Maximum Impact Maximum Impacted Receptor 

Annual Mean  99.79%ile of 1-
hour 

Annual Mean  99.79%ile of 1-
hour 

Including buildings 5.41 84.07 1.05 16.08 

Excluding buildings 3.53 49.95 1.04 15.46 

 

Modelling the presence of buildings results in higher annual mean and short-term concentrations, 
particularly at the point of maximum impact. Therefore, buildings have been included in the 
dispersion model as this represents a realistic approach.  

9.3 Summary 

In summary, the remainder of this assessment has been based on the following assumptions: 

• Stack height – 16 m; 

• model – ADMS 5.2; 

• buildings – included; 

• dispersion site surface roughness length – spatially varying at 32 x 32 resolution; 

• meteorological site surface roughness length – 0.5 m; 

• dispersion site Minimum Monin-Obukhov length – 30 m; 

• meteorological site Minimum Monin-Obukhov length – 30 m; and 

• meteorological data used – Liverpool Airport 2016 to 2020. 
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10 Impact on Human Health 
The general approach of this assessment is to evaluate the highest predicted process contribution 
to ground level concentrations over the five modelled years (2016 - 2020), known as the point of 
maximum impact. In addition, the predicted impacts have been evaluated at the human sensitive 
receptors presented in Section 6.  

10.1 Screening results – new scrubber stack 

As detailed in section 7.3.1.2, the impact of the new scrubber stack has been screened using the 
Environment Agency’s H1 screening tool. The results of the screening are shown in Table 21. A copy 
of the completed screening tool has been submitted with the EP variation application. 

Table 21: H1 Screening Results for New Scrubber Stack 

Pollutant Quantity Units AQAL Scrubber max PC 

Max Conc. % of AQAL 

VOCs (as benzene) Annual mean µg/m³ 5 0.000237 0.0047% 

Maximum 
hourly mean 

µg/m³ 195 0.0107 0.0055% 

VOCs (as 1,3-butadiene) Annual mean µg/m³ 2.25 0.000237 0.0105% 

Ammonia Annual mean µg/m³ 180 0.000473 0.0003% 

Maximum 
hourly mean 

µg/m³ 2,500 0.0214 0.00086% 

Ammonia (ecology) Annual mean µg/m³ 3 0.000473 0.0158% 

 

The predicted ground level concentration of all pollutants is extremely small, well below the 
relevant screening criteria detailed in section 4. The inclusion within the wider dispersion modelling 
would not significantly affect the results. As such, it is not necessary to consider this  minor source 
within the dispersion modelling and the impact of emissions from the new scrubber stack can be 
screened out as ‘insignificant’ for permitting and ‘negligible’ irrespective of the PEC for planning. 

10.2 Results – at the point of maximum impact 

The impact of the Boilers firing on natural gas, gas oil, and distillate fuel has been considered using 
the Environment Agency and IAQM 2017 guidance criteria.  

As detailed in section 7.3.1.1, the anticipated load on the Boilers will be approximately 70-80% on 
average. However, when considering the short-term impact of emissions, it is possible that the 
worst-case meteorological conditions for dispersion will coincide with occasions when the Boilers 
are operating at full load and have a higher mass emission rate of pollutants. Therefore, for the 
assessment of annual mean impacts, it has been assumed that the Boilers operate at 75% and for 
the assessment of short-term impacts it has been assumed that the Boilers operate at 100% load. 
It has also been assumed that the Boilers operate continually at the ELVs detailed in Table 12. 

The modelling results at the point of maximum impact outside of the installation boundary are 
presented in Table 22. Impacts that cannot be screened out as ‘insignificant’ for permitting or 
‘negligible’ irrespective of the total concentration are highlighted, as are any predicted exceedances 
of any AQAL. 
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Table 22: Dispersion Modelling Results – Point of Maximum Impact Outside of the Installation Boundary 

Pollutant Quantity Units AQAL Bg 
Conc. 

Boilers Process Contribution (PC) Boilers Max PC Max PEC(1) 

2016 2017 2018 2019 2020 Max 
Conc. 

% of 
AQAL 

Conc. % of 
AQAL 

Natural Gas  

Nitrogen 
dioxide 

Annual mean µg/m³ 40 23.0 1.58 1.96 1.82 1.56 1.71 1.96 4.91% 38.42 96.06% 

99.79th %ile of 
hourly means 

µg/m³ 200 46.0 14.20 13.87 14.50 13.99 14.51 14.51 7.26% 103.04 51.52% 

Gas Oil  

Nitrogen 
dioxide 

Annual mean µg/m³ 40 23.0 2.85 3.51 3.75 3.22 3.55 3.75 9.38% 39.82 99.55% 

99.79th %ile of 
hourly means 

µg/m³ 200 46.0 27.82 27.25 28.65 27.28 28.27 28.65 14.33% 103.06 51.53% 

Distillate Fuel  

Nitrogen 
dioxide 

Annual mean µg/m³ 40 23.0 4.12 5.11 5.13 4.33 4.85 5.13 12.83% 41.11 102.77% 

99.79th %ile of 
hourly means 

µg/m³ 200 46.0 39.00 37.77 40.76 38.29 40.26 40.76 20.38% 103.06 51.53% 

PM10 Annual mean µg/m³ 40 17.0 0.39 0.49 0.49 0.41 0.46 0.49 1.22% 17.49 43.72% 

90.41st %ile of daily 
means 

µg/m³ 50 34.0 1.34 1.63 1.51 1.36 1.49 1.63 3.26% 35.63 71.26% 

PM2.5 Annual mean µg/m³ 20 10.0 0.39 0.49 0.49 0.41 0.46 0.49 2.44% 10.49 52.44% 

Note:  

(1) The maximum PEC at any location has been presented to determine the risk of exceedance of an AQAL. This includes the contribution from the CHP plant and 
existing boiler operating as per the parameters detailed in sections 7.3.1.3 and 7.3.1.4.  
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As shown in Table 22, the following process contributions from the Boilers at the point of maximum 
impact outside of the installation boundary cannot be screened out as ‘insignificant’ for permitting 
or ‘negligible’ irrespective of the PEC for planning: 

• Annual mean nitrogen dioxide for the Boilers firing on all fuels; 

• Short-term nitrogen dioxide for the Boilers firing on gas oil and distillate fuel; and 

• Annual mean PM10 and PM2.5 for the Boilers operating on distillate fuel. 

In addition, there is a predicted exceedance of the annual mean AQAL for nitrogen dioxide at the 
point of maximum PEC outside of the site boundary. 

Further assessment of these impacts is presented below, considering the assessment criteria for 
permitting and planning in turn.  

The maximum short-term impact on concentrations of nitrogen dioxide from the Boilers firing on 
natural gas and PM10 for the boilers firing on distillate fuel can be screened out as ‘insignificant’ for 
permitting and ‘negligible’ for planning, so further assessment of these impacts is not required. 

10.3 Further assessment 

10.3.1 Annual mean nitrogen dioxide 

Plot files of the annual mean nitrogen dioxide PC from the Boilers for each fuel are presented as 
Figure 8, Figure 9 and Figure 10 of Appendix A, and the PEC for the Boilers fired on distillate fuel is 
presented as Figure 11 of  Appendix A. As shown in Figure 11, the PEC exceeds the annual mean 
AQAL for nitrogen dioxide only over a very small area at the eastern edge of the installation 
boundary. This area is part of the industrial estate and is not an area of relevant exposure with 
regard to the annual mean AQAL (i.e. not a residential area). Analysis of the modelling results shows 
that the majority of the contribution at this location is due to the operation of the existing boiler, 
which has a 9 m tall stack. The existing boiler house is 7 m tall, so the model is predicting significant 
building downwash effects which result in high concentrations, despite the relatively low oxides of 
nitrogen release rate for the existing boiler. Furthermore, the permitted CHP plant has not been 
constructed, and a conservative assumption has been made regarding the baseline concentration. 
Therefore, the model is very likely to be over-predicting the PEC. 

Figure 8 of Appendix A shows that there are two maxima of impacts from the Boilers outside of the 
installation boundary. These occur to the north-west and north-east of the boundary, within the 
industrial and dockside areas. These are not areas of relevant exposure with regards to the annual 
mean AQAL. To assess the significance of effect, the impact at areas of relevant exposure has been 
compared to the assessment criteria for planning and permitting. In the first instance the impact of 
firing the boilers on distillate fuel has been assessed, as this is the greatest impact. 

Table 23 sets out the maximum results over the five modelled years (2016 – 2020) at each identified 
receptor location for each fuel type. Impacts that do not screen out as ‘insignificant’ in accordance 
with Environment Agency guidance are highlighted and impacts that cannot be described as 
‘negligible’ irrespective of the PEC in accordance with the IAQM 2017 criteria are shown in bold. 
The PEC presented includes the assumed background concentration of 23 µg/m³ and the 
contribution from the CHP plant and existing boilers. Receptor-specific baseline concentrations are 
considered below the table where necessary.  
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Table 23: Receptor Results – Annual Mean Nitrogen Dioxide 

Ref Natural Gas Gas Oil Distillate 

PC PEC PC PEC PC PEC 

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

R1 0.13 0.33% 23.35 58.36% 0.27 0.66% 23.47 58.68% 0.40 1.00% 23.61 59.02% 

R2 0.10 0.26% 23.26 58.16% 0.21 0.52% 23.37 58.42% 0.31 0.78% 23.47 58.68% 

R3 0.07 0.18% 23.17 57.92% 0.15 0.37% 23.24 58.11% 0.22 0.56% 23.32 58.30% 

R4 0.05 0.14% 23.14 57.84% 0.11 0.28% 23.19 57.98% 0.17 0.42% 23.25 58.12% 

R5 0.05 0.13% 23.13 57.82% 0.11 0.27% 23.18 57.96% 0.16 0.40% 23.24 58.10% 

R6 0.35 0.87% 24.07 60.17% 0.70 1.75% 24.42 61.05% 1.06 2.64% 24.78 61.95% 

R7 0.32 0.80% 23.68 59.19% 0.64 1.60% 24.00 60.00% 0.97 2.41% 24.32 60.81% 

R8 0.31 0.77% 23.66 59.15% 0.61 1.54% 23.95 59.87% 0.91 2.29% 24.23 60.57% 

R9 0.33 0.82% 24.00 60.00% 0.66 1.65% 24.33 60.84% 1.00 2.51% 24.68 61.69% 

R10 0.20 0.50% 23.51 58.77% 0.40 1.00% 23.71 59.28% 0.60 1.50% 23.91 59.78% 

R11 0.10 0.26% 23.27 58.18% 0.21 0.53% 23.38 58.45% 0.32 0.80% 23.49 58.71% 

R12 0.08 0.20% 23.17 57.93% 0.16 0.40% 23.25 58.13% 0.24 0.60% 23.33 58.33% 

R13 0.07 0.19% 23.17 57.93% 0.15 0.38% 23.25 58.12% 0.23 0.57% 23.33 58.31% 
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10.3.1.1 Permitting 

As shown in Figure 8 of Appendix A, the PC exceeds 1% of the AQAL across residential areas to the 
north-east of the Facility. There are no busy roads or other significant sources within this area, so 
the assumed baseline concentration of 23 µg/m³ is applicable. As shown on Figure 11 of Appendix 
A, when this baseline concentration and the contributions from the CHP plant and existing boiler 
are included, the PEC at all receptor locations is well below 70% of the AQAL. Therefore, although 
the PC exceeds 1% of the AQAL at areas of relevant exposure, including discrete receptors R1 and 
at R6 – R10, the PEC is less than 70% of the AQAL. Therefore, there is no risk of exceedance of the 
AQAL at any areas of relevant exposure and the impact is described as ‘not significant’. 

10.3.1.2 Planning 

As shown in Figure 8 of Appendix A, the PC exceeds 0.5% of the AQAL across residential areas to 
the north-west, north and north-east of the Facility. Monitored baseline concentrations within this 
are below the assumed baseline of 23 µg/m³ (or 57.5% of the AQAL), except in close proximity to 
the A561 Speke Road, where the recorded concentration in 2019 (distance-corrected for relevant 
exposure) was 34.6 µg/m³ (or 86.5% of the AQAL). None of the specific receptor locations are 
adjacent to the A561, so the PECs presented in Table 23 are applicable. Therefore, for all receptor 
locations presented in Table 23, the maximum PC rounds to 2-5% of the AQAL, and as the PEC is 
below 7 . % of the AQAL, the magnitude of change is described as ‘negligible’ in accordance with 
the IAQM criteria detailed in Table 4.  

With reference to Figure 8 of Appendix A, it can be seen that there are a number of residential 
properties along the A561 at which the PC is less than (but rounds up to) 1% of the AQAL (i.e. 
between 0.5% and 1% of the AQAL). As noted above, the monitored baseline concentration along 
the A561 is 34.6 µg/m³, or 86.5% of the AQAL. The closest receptor to the A561 is R12, at which the 
CHP plant and existing boiler contribute 0.09 µg/m³ (0.2% of the AQAL)6. Therefore, the PEC will be 
approximately 87.7% of the AQAL. Given that the Boilers PC rounds to 1% of the AQAL and the PEC 
is less than 94.5% of the AQAL, the magnitude of change at these properties along the A561 is 
described as ‘negligible’ in accordance with the IAQM criteria detailed in Table 4. 

10.3.2 Annual mean particulate matter 

Plot files of the annual mean PM10 and PM2.5 PC from the Boilers firing on distillate fuel is presented 
as Figure 12 and Figure 13 of Appendix A respectively. No exceedance of any AQAL for particulate 
matter is predicted, so plot files of the PEC have not been presented. This conservatively assumes 
all PM emitted is as PM10 or PM2.5. 

10.3.2.1 Permitting 

As shown in Figure 12 and Figure 13 of Appendix A, the PCs of PM10 and PM2.5 are only predicted to 
exceed 1% of the AQAL over a small area covering the industrial estate and dockside areas, which 
are not areas of relevant exposure with regard to the annual mean AQALs. As the PCs are less than 
1% at all areas of relevant exposure, the impact on annual mean concentrations of PM10 and PM2.5 
can be screened out as ‘insignificant’.  

 

 
6  Calculated from the data in Table 23 as the PEC minus the Boilers PC and assumed baseline. 
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10.3.2.2 Planning 

As shown in Figure 12 of Appendix A, the PC of PM10 is only predicted to exceed 0.5% of the AQAL 
over a small area covering the industrial estate and dockside areas, which are not areas of relevant 
exposure with regard to the annual mean AQAL. Therefore, the impact on annual mean 
concentrations of PM10 can be screened out as ‘negligible’ irrespective of the total concentration 
for planning.  

Figure 13 of Appendix A shows that the PC of PM2.5 is around 0.5% of the AQAL close to several 
residential receptors (as well at R6, which is an allotment). For completeness, the PC and PEC of 
PM2.5 is presented in Table 24. The PEC includes the contribution from the permitted but not 
constructed CHP plant. 

Table 24: Receptor Results – Annual Mean PM2.5 

Ref PC PEC 

µg/m³ % AQAL µg/m³ % AQAL 

R1 0.04 0.19% 10.05 50.26% 

R2 0.03 0.15% 10.04 50.20% 

R3 0.02 0.11% 10.03 50.14% 

R4 0.02 0.08% 10.02 50.11% 

R5 0.02 0.08% 10.02 50.10% 

R6 0.10 0.50% 10.15 50.73% 

R7 0.09 0.46% 10.11 50.57% 

R8 0.09 0.44% 10.11 50.53% 

R9 0.10 0.48% 10.14 50.69% 

R10 0.06 0.29% 10.08 50.39% 

R11 0.03 0.15% 10.04 50.21% 

R12 0.02 0.11% 10.03 50.14% 

R13 0.02 0.11% 10.03 50.14% 

 

As shown, while the PC approaches 0.5% of the AQAL at receptors R6 – R9, the PEC is only around 
 0% of the AQAL. Therefore, the magnitude of change is described as ‘negligible’ in accordance 
with the IAQM criteria detailed in Table 4.  

10.3.3 Short-term nitrogen dioxide 

As shown in Table 22, the maximum 99.79th percentile of hourly mean nitrogen dioxide PC is 
predicted to exceed 10% of the AQAL for the boilers fired on gas oil and distillate fuel. A plot file of 
the impacts is presented as Figure 14 of Appendix A. This shows that impacts which exceed 10% of 
the AQAL and cannot be screened out as ‘insignificant’ for permitting and ‘negligible’ for planning 
only occur in close proximity to the Facility, across areas of the industrial estate and adjacent 
dockside. It is highly unlikely that members of the public will spend an hour or more outdoors in 
this area, and therefore these impacts do not occur in an area of relevant exposure. Furthermore, 
the maximum PEC outside of the installation boundary is predicted to be less than 52% of the short-
term AQAL, indicating that there is no potential for exceedance of the short-term AQAL. 
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10.4 Significance of effect 

The preceding sections have quantified the magnitude of change of annual mean and 99.79th 
percentile of hourly means for nitrogen dioxide and annual mean particulate matter as PM10 and 
PM2.5. Professional judgement has been used to determine the resulting significance of the effect 
of emissions associated with the operation of the Boilers. In accordance with the IAQM 2017 
guidance criteria, this judgement takes into account that the assessment has been based on 
dispersion modelling using the following assumptions: 

• The Boilers will continually operate at the emission limits outlined in Section 7.3.1.1 for the 
entire year; 

• The Environment Agency’s worst-case assumption for conversion of NOx to NO2 has been 
applied; 

• All PM emitted is either PM10 or PM2.5 for comparison with the AQALs. 

• The Boilers will operate at 100% load during worst-case meteorological conditions for 
dispersion; 

• Baseline concentrations appropriate for each receptor have been used; and 

• The impacts presented at each receptor location are based on the maximum concentrations 
from five years of weather data. 

As such, the assessment is considered to be conservative.  

The assessment for planning has shown that, for all three fuel types considered, the magnitude of 
change of concentrations of nitrogen dioxide and particulate matter is described as ‘negligible’ at 
all receptor locations and at all areas of relevant exposure. The IAQM 2017 guidance states that, 
where a single development can be judged in isolation, it is likely that a ‘moderate’ or ‘substantial’ 
impact will give rise to a significant effect and a ‘negligible’ or ‘slight’ impact will not have a 
significant effect. Therefore, it is concluded that the overall effect of the Facility on local air quality 
will be ‘not significant’. 

When applying the Environment Agency’s assessment criteria for permitting, the assessment has 
shown that, for all three fuel types considered, the impact on concentrations of nitrogen dioxide 
and particulate matter at all areas of relevant exposure can either be screened out as ‘insignificant’ 
or be described as ‘not significant’ when the PEC is considered.  
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11 Impact at Ecological Receptors 
This section provides an assessment of the impact of emissions at the ecological receptor identified 
in Section 6.2.  

11.1 Atmospheric emissions 

In addition to the objectives for the protection of human health, the AQS includes Critical Levels for 
the protection of ecosystems as presented in section 3.1. The predicted contribution to 
concentrations of oxides of nitrogen from the Boilers have been compared to these Critical Levels. 
The worst-case impacts for the Boilers firing on distillate fuel have been assessed. 

In accordance with the IAQM 2020 guidance, where the PC is less than 1% of the long-term or 10% 
of the short-term Critical Level, the impact can be screened out as ‘insignificant’ and no further 
assessment is required. Where the PC of a pollutant is greater than 1% of the long-term or 10% of 
the short-term Critical Level, the PEC has been presented and further assessment has been 
undertaken. The PEC has been calculated for each receptor using the appropriate background 
concentration for each site (obtained using the search by location tool on the APIS website), plus 
the contribution from the CHP plant and existing boiler and the new Boilers. The short-term 
background concentration has been assumed to be twice the long-term background concentration.  

The oxides of nitrogen PC has been calculated based on the maximum predicted using all five years 
of weather data and the results are shown in Table 25 below. Impacts that cannot be screened out 
as ‘insignificant’ are highlighted. In addition, plot files of the annual mean PC  and PEC and maximum 
daily PC are presented as Figure 15, Figure 16 and Figure 17 of Appendix A respectively.  

Note that, as detailed in section 6.2, receptors E4 and E5 lie outside of the main modelling domain 
and have been modelled using an additional model run excluding the varying surface roughness 
file. The surface roughness for this model has been set to 0.5 m. 
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Table 25: Annual Mean Oxides of Nitrogen Impact at Ecological Sites – Distillate Fuel 

Ref Site Annual Mean PC Background Annual Mean PEC 

µg/m³ % of CL µg/m³ % of CL µg/m³ % of CL 

European and UK Designated Sites 

E1 Mersey Estuary Ramsar/SPA/SSSI 3.84 12.81% 20.15 67.17% 24.69 82.29% 

Local Nature Sites 

E2 Banks Road and Garston Gasworks LWS 0.55 1.83% 30.80 102.67% 31.61 105.36% 

E3 Cressington Heath LWS 0.43 1.44% 18.94 63.13% 19.55 65.15% 

E4 Speke Hall & Adjacent Land LWS 0.21 0.69% -  - - 

E5 Allerton Cemetery LWS 0.14 0.45% -  - - 

 

Table 26: Maximum Daily Oxides of Nitrogen Impact at Ecological Sites – Distillate Fuel 

Ref Site Max Daily PC Background Max Daily PEC 

µg/m³ % of CL µg/m³ % of CL µg/m³ % of CL 

European and UK Designated Sites 

E1 Mersey Estuary Ramsar/SPA/SSSI 65.17 86.89% 40.30 53.73% 112.9 150.60% 

Local Nature Sites 

E2 Banks Road and Garston Gasworks LWS 4.91 6.55% - - - - 

E3 Cressington Heath LWS 3.82 5.10% - - - - 

E4 Speke Hall & Adjacent Land LWS 5.51 7.35% - - - - 

E5 Allerton Cemetery LWS 1.60 2.13% - - - - 
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The PC is less than 1% of the long-term and 10% of the short-term Critical Levels for oxides of 
nitrogen at E  and E , so the impact at these sites can be screened out as ‘insignificant’.  

The PC exceeds 1% of the long-term Critical Level at E1, E2 and E3, and 10% of the short-term Critical 
Level at E1. Therefore, the impact cannot be screened out as ‘insignificant’. The long-term PEC at 
E3 is less than 70% of the Critical Level and is ‘not significant’.  

At E1 and E2 the PC exceeds 1% of the Critical Level and the PEC exceeds 70% of the Critical Level, 
so further analysis is required from a qualified ecologist to determine the significance of effect. 
Argus Ecology has produced a report titled “Information to Inform a Habitats Regulations 
Assessment” (“the HRA Report”), which has been submitted with the planning and EP variation 
applications. This report considers the potential for a significant effect on the integrity of the 
Mersey Estuary designated site (E1). In addition, Argus Ecology has considered the effect on the 
Banks Road and Garston Gasworks LWS separately. 

Argus Ecology has advised that It is most relevant to consider oxides of nitrogen levels at the edge 
of the nearest saltmarsh habitat within the Mersey Estuary designated site, which is the only 
vegetated habitat within this part of the designated site which could be regarded as potentially 
sensitive to elevated concentrations. The modelling results at this point are presented in Table 27. 

Table 27: Oxides of Nitrogen Concentrations at Nearest Saltmarsh Habitat – Distillate Fuel 

Location Annual mean (% of CL 
of 30 µg/m³) 

Maximum Daily (% of 
CL of 75 µg/m³) 

Maximum Daily (% of 
CL of 200 µg/m³) 

Max PC Max PEC Max PC Max PEC Max PC Max PEC 

E1 340279, 383222 3.21% 71.93% 15.94% 104.60% 5.98% 39.23% 

 

The PC and PEC for oxides of nitrogen still exceed the long-term screening criteria, and the short-
term screening criteria when a Critical Level of 75 µg/m³ is applied. However, the HRA Report 
produced by Argus Ecology concludes that there will be no significant effect, on the basis that:  

• The long-term PEC is safely below the Critical Level; and 

• Although the short-term PEC exceeds the Critical Level of 75 µg/m³, this is set at a precautionary 
level for situations where ozone and sulphur dioxide concentrations are also elevated. The 
IAQM 2020 guidance suggests that sulphur dioxide concentrations in the UK are typically low 
and a Critical Level of 200 µg/m³ is appropriate. When considering the 200 µg/m³ the impact 
can be screened out as ‘insignificant’, and the PEC is well below the Critical Level. As such, there 
is no risk of short-term levels of oxides of nitrogen affecting vegetation which could be regarded 
as supporting habitat for Mersey Estuary SPA and Ramsar Site. 

With regard to potential effects on the Banks Road and Garston Gasworks LWS, when considering 
the guidance for permitting the impact can be screened out as ‘insignificant’ as the PC is less than 
the Critical Level. However, the IAQM 2020 guidance recommends applying the same screening 
criteria as for European and UK designated sites to local nature sites and therefore the impact on 
annual mean concentrations of oxides of nitrogen cannot be screened out as ‘insignificant’. 

Argus Ecology has advised that the effect is not likely to be significant as the small magnitude 
contribution to annual mean oxides of nitrogen takes the annual mean values to just above the 
relevant Critical Level for the protection of ecosystems.  There are no known features of this site 
which would make it particularly sensitive to ambient levels of oxides of nitrogen; in addition, 
background levels of oxides of nitrogen are declining nationally due to measures such as changes 
in vehicle emission factors.  Nitrogen deposition is potentially of greater concern, due to the relative 
sensitivity of acid grassland habitat. This is considered in section 11.3. 
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11.2 Deposition of emissions 

11.2.1 Critical Loads 

APIS provides Critical Loads for nature conservation sites at risk from acidification and nitrogen 
deposition (eutrophication). The relevant nutrient nitrogen Critical Loads used in the assessment 
are shown in Table 28 and the acidity Critical Loads are shown in Table 29. 
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Table 28: Nitrogen Deposition Critical Loads 

Ref Site Habitat Type NCL Class Lower 
Critical 

Load 
(kgN/ha/yr) 

Upper 
Critical Load 
(kgN/ha/yr) 

Background 
(kgN/ha/yr) 

(1) 

European and UK Designated Sites 

E1  Mersey Estuary SPA/Ramsar/SSSI Saltmarsh Pioneer, low-mid, mid-upper saltmarshes 20 30 15.12 

Local Nature Sites 

E2 Banks Road and Garston Gasworks 
LWS 

Acid grassland Moist and wet oligotrophic grasslands 10 20 15.12 

E3 Cressington Heath LWS Acid grassland Moist and wet oligotrophic grasslands 10 20 14.14 

E4 Speke Hall & Adjacent Land LWS Acid grassland Moist and wet oligotrophic grasslands 10 20 15.12 

Woodland Broadleaved deciduous woodland 10 20 24.36 

E5 Allerton Cemetery LWS Acid grassland Moist and wet oligotrophic grasslands 10 20 19.32 

Woodland Broadleaved deciduous woodland 10 20 31.36 

Note: 

(1) Background deposition obtained using search by location function on APIS. 

Source: www.apis.ac.uk 
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Table 29: Acid Deposition Critical Loads 

Ref Site Habitat Type Acidity Class Critical Load Function 
(keq/ha/yr) (1) 

Background 
(keq/ha/yr) (1) 

CLminN CLmaxN CLmaxS N S 

European and UK Designated Sites 

E1 Mersey Estuary SPA/Ramsar/SSSI Saltmarsh Habitat not sensitive to 
acidity 

- - - - - 

Local Nature Sites 

E2 Banks Road and Garston 
Gasworks LWS 

Acid grassland Acid grassland 0.438 1.288 0.85 1.08 0.23 

E3 Cressington Heath LWS Acid grassland Acid grassland 0.438 1.278 0.84 1.01 0.26 

E4 Speke Hall & Adjacent Land LWS Acid grassland Acid grassland 0.438 0.888 0.45 1.08 0.23 

Woodland Broadleafed/Coniferous 
unmanaged woodland 

0.927 1.284 0.357 1.74 0.28 

E5 Allerton Cemetery LWS Acid grassland Acid grassland 0.366 0.566 0.20 1.48 0.25 

Woodland Broadleafed/Coniferous 
unmanaged woodland 

0.285 0.936 0.285 2.24 0.29 

Note: 

(1) Critical Loads and background deposition obtained using search by location function on APIS. 

Source: www.apis.ac.uk 
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11.2.2 Calculation methodology – nitrogen deposition 

The impact of deposition has been assessed using the methodology detailed within the Habitats 
Directive AQTAG 6 (March 2014) modified to only consider impacts of emissions of oxides of 
nitrogen. The steps to this method are as follows. 

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

 Calculate the dry deposition flux (µg/m2/s) at each site by multiplying the annual mean ground 
level concentration by the relevant deposition velocity presented in Table 30. 

 Convert the dry deposition flux into units of kgN/ha/yr using the conversion factors presented 
in Table 30. 

 Compare this result to the nitrogen deposition Critical Load. 

Table 30: Deposition Factors 

Pollutant Deposition Velocity (m/s) Conversion 
Factor (µg/m2/s 

to kg/ha/year) 
Grassland Woodland 

Nitrogen dioxide 0.0015 0.003 96.0 

11.2.3 Calculation methodology – acidification 

Deposition of nitrogen cause acidification and should be taken into consideration when assessing 
the impact of the Facility. However, of these the Facility will only include emissions of oxides of 
nitrogen. Therefore, the steps have been modified to only consider emissions of oxides of nitrogen. 

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

 Determine the dry deposition rate in kg/ha/yr of nitrogen using the methodology outlined in 
Section 11.2.2.  

 Apply the conversion factor for N outlined in Table 31 to the nitrogen deposition rate in 
kg/ha/year to determine the total keq N/ha/year. 

 Plot the results against the Critical Load functions.  

Table 31: Deposition Factors 

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

Nitrogen Divide by 14 

 

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

Where PEC N Deposition < CLminN:  

PC as % of CL function = PC S deposition / CLmaxS 

Where PEC N Deposition > CLminN: 

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

11.3 Results – deposition of emissions  

The results of the deposition analysis are presented below. 
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Table 32: Detailed Results – Deposition – Distillate Fuel 

Ref Site Habitat Deposition 
Velocity  

Process Contribution 

Nitrogen 
Dioxide 
(µg/m³) 

Nutrient Nitrogen Deposition Acid Nitrogen Deposition 

kgN/ha/yr As % of 
Lower Critical 

Load 

keq/ha/yr As % of 
Critical Load 

European and UK Designated Sites 

E1(1) Mersey Estuary SPA/Ramsar/SSSI Saltmarsh Grassland 0.67 0.097 0.48% Not sensitive 

Local Nature Sites 

E2 Banks Road and Garston 
Gasworks LWS 

Acid grassland Grassland 0.38 0.055 0.55% 0.0039 0.31% 

E3 Cressington Heath LWS Acid grassland Grassland 0.30 0.043 0.43% 0.0031 0.24% 

E4 Speke Hall & Adjacent Land LWS Acid grassland Grassland 0.14 0.021 0.21% 0.0015 0.17% 

Woodland Woodland 0.041 0.41% 0.0030 0.23% 

E5 Allerton Cemetery LWS Acid grassland Grassland 0.09 0.014 0.14% 0.0010 0.17% 

Woodland Woodland 0.027 0.27% 0.0020 0.21% 

Note: 

(1) Results presented are for the closest saltmarsh habitat, at the same location as listed in Table 27. 

 

As shown, the PC is less than 1% of Critical Loads in all cases. Therefore, the impact of the Boilers fired on distillate fuel on nitrogen and acid deposition 
can be screened out as ‘insignificant’. The impact is also ‘insignificant’ for natural gas and gas oil firing, as the emission limits for these fuels are lower.  

As noted in 11.1, the impact on annual mean oxides of nitrogen at Banks Road and Garston Gasworks LWS cannot be screened out in accordance with 
IAQM guidance as the PC exceeds 1% and the PEC exceeds 100% of the Critical Level. However, as shown in Table 32, the PC from the Boilers firing on 
distillate fuel is less than 1% of the Critical Load for the most sensitive habitat and can be screened out as ‘insignificant’. Therefore, as advised by Argus 
Ecology, there is no risk of a significant ecological effect as a consequence of the operation of the Boilers. 
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12 Conclusions 
This Air Quality Assessment has been undertaken to support the planning and EP variation 
applications for the proposed expansion of Veolia’s Garston Solvent Recovery Facility (the Facility). 
The proposed expansion includes the installation of two new emission points to air: 

• A new scrubber stack for emissions from new distillation columns; and 

• A new stack for emissions from two new steam boilers, which can be fired on natural gas, gas 
oil, or a distillate fuel produced on-site. 

A screening assessment of emissions from the new scrubber stack has been undertaken using the 
Environment Agency’s H1 tool. This showed that emissions from the new scrubber stack screen out 
as ‘insignificant’ in accordance with permitting guidance and ‘negligible’ irrespective of the PEC in 
accordance with planning guidance. The predicted concentration is extremely small and the 
inclusion within the wider dispersion modelling would not significantly affect the results, as such, it 
is not necessary to consider the new scrubber within the detailed dispersion modelling. Dispersion 
modelling of emissions from the Boilers has been undertaken based on the assumption that the 
Facility will operate for a maximum of 8,760 hours per year. Annual mean impacts have been 
assessed assuming a predicted average load of 75%, and short-term impacts have been assessed 
assuming 100% load. Emissions limits for each fuel have been assumed to be those prescribed in 
the MCPD, except it has been assumed that emissions of sulphur dioxide from the distillate fuel will 
be negligible as there will be a negligible quantity of sulphur in the distillate fuel. In reality, Veolia 
anticipates that emissions from the Boilers firing distillate fuel will be no higher than when firing 
gas oil. The contribution from the permitted but not constructed CHP plant and existing boiler have 
been included in baseline concentrations. 

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

The primary conclusions of the assessment are presented below. The commentary provided all 
relates to the operation of the Boilers on distillate fuel, i.e., the greatest predicted impacts. 

 The operation of the Boilers is not predicted to cause exceedance of any AQAL in an area of 
relevant exposure; 

 The overall impact of all long-term process emissions from the operation of the Boilers is:  

a. ‘not significant’ at all receptor locations and areas of relevant exposure using the 
Environment Agency’s screening criteria; and  

b. ‘negligible’ at all areas of relevant exposure using the IAQM 2017 guidance criteria.  

 The overall impact of short-term process emissions from the operation of the Boilers is:  

a. ‘insignificant’ at all areas of relevant exposure using the Environment Agency’s screening 
criteria; and  

b. ‘negligible’ at all areas of relevant exposure using the IAQM 2017 guidance criteria.  

 In relation to the impact at identified sensitive ecological sites, the impact of airborne emissions 
from the Boilers will have no likely significant effect on the integrity of the sites, and the effect 
of nutrient nitrogen and acid deposition can be screened out as ‘insignificant’. 

As such, based on the conservative assumptions used in the modelling study and all impacts being 
‘negligible’ using the IAQM 2017 guidance criteria, professional judgement has been used to 
conclude that the Facility will have a ‘not significant’ effect on local air quality. It follows that the 
effect of the Boilers operating on natural gas or gas oil will also be ‘not significant’ as the maximum 
permitted emissions for these fuels are less than for distillate fuel. 
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In summary, the assessment of the Boilers operating with a stack height of 16 m has shown that 
emissions would not have a significant impact on local air quality, the general population or the 
local community. The impact of the new scrubber stack is extremely small, and has been screened 
out from requiring dispersion modelling. As such there should be no air quality constraint in 
granting planning or an EP variation for the proposed expansion of the Facility.  
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B Composition of Distillate Fuel 

The design composition of the distillate fuel used to derive the input parameters for the dispersion 
modelling is presented below. The composition of the distillate fuel has been provided by Veolia. 

Table 33: Composition of Distillate Fuel – Constituent Substances 

Substance w/w composition % Gross Calorific Value (MJ/kg) 

n-BuAC 33.58% 28.66 

PGMEA 25.94% 24.20 

CHN 20.74% 35.90 

MePentanol 18.16% 37.00 

Water 1.58% - 

Table 34: Composition of Distillate Fuel 

Ultimate analysis of Distillate Fuel Unit Design Fuel Composition 

Carbon wt% 63.05% 

Hydrogen wt% 10.44% 

Nitrogen wt% 0.00% 

Sulphur wt% 0.00% 

Oxygen wt% 24.93% 

Chlorine wt% 0.00% 

Water wt% 1.58% 

Total wt% 100.00% 

Gross calorific value MJ/kg 30.07 

Net calorific value MJ/kg 27.74 
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C Air Quality Monitoring Study 
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1.0 INTRODUCTION 

 

1.1 Background 

 

1.1.1 Redmore Environmental Ltd was commissioned by Fichtner Consulting Engineers to 

undertake Air Quality Monitoring in support of extension to the Veolia solvent recovery 

facility, King Street, Garston, Liverpool. 

 

1.1.2 Emissions associated with proposed development have the potential to cause impacts at 

sensitive locations during the operational phase. As such, a programme of Air Quality 

Monitoring was undertaken to determine baseline conditions in the vicinity of the site. 

 

1.2 Site Location and Context 

 

1.2.1 The Veolia solvent recovery facility is located on land off King Street, Liverpool, at 

approximate National Grid Reference (NGR): 340050, 383570. Reference should be made 

to Figure 1 for a map of the site and surrounding area. 

 

1.2.2 It is proposed to construct an extension to the plant in order to facilitate an increase in 

processing capacity. The operation of the extended facility may result in additional 

atmospheric emissions. These have the potential to cause impacts at sensitive locations in 

the vicinity of the site. As such, a programme of Air Quality Monitoring was undertaken to 

determine baseline conditions, so that an assessment of potential future effects can be 

undertaken. 

 

1.3 Scope of Works 

 

1.3.1 A programme of Passive Monitoring was undertaken in order to quantify baseline air 

quality conditions in the vicinity of the site. This was completed over the period 13/08/20 

to 18/02/21. 

 

1.3.2 Passive Monitoring of the following species was undertaken at a total of six locations 

within vicinity of the development: 

 

• Nitrogen dioxide (NO2); and, 

• Sulphur dioxide (SO2). 
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1.3.3 Monitoring was also undertaken at two locations in the vicinity of the Mersey Estuary for 

the following pollutants: 

• Oxides of nitrogen (NOx); and,

• Ammonia (NH3).

1.3.4 A summary of the monitoring methodology and results is provided in the following report. 
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2.0 METHODOLOGY 

 

2.1 Introduction 

 

2.1.1 A summary of the monitoring methodology is provided in the following Sections. 

 

2.2 Monitoring Locations 

 

2.2.1 Passive Monitoring of NO2, SO2, NOx and NH3 concentrations was undertaken at multiple 

locations in the vicinity of the development. These were selected following consultation 

with Fichtner Consulting Engineers. A summary of the positions is provided in Table 1. 

 

Table 1 Monitoring Locations 

Location 

Number 

Approximate NGR (m) Description Monitoring Species 

X Y 

P1 340383 383223 Footpath - South-east of site NOx, NH3 

GD1 339975 383505 Veolia Site NO2, SO2, NOx, NH3 

GD2 340455 383715 York Street NO2, SO2 

GD3 340558 383218 Footpath - South-east of site NO2, SO2 

GD4 341205 384005 Banks Road NO2, SO2 

GD5 340245 384115 King Street NO2, SO2 

GD6 343885 383605 Tarbock Road NO2, SO2 

GD7 340407 383291 Allotment NO2, SO2, NOx, NH3 

 

2.2.2 It should be noted that passive monitors were initially installed at locations P1 and GD3. 

However, theft of the samplers occurred during the first three intervals. As such, location 

GD7 was selected as a combined replacement position for the remaining period. 

 

2.2.3 Reference should be made to Figure 1 for a map showing the locations of the sampling 

positions.  

 



Date:  31st March 2021 

Ref:  3639 

 

 

Page 4  

2.3 Monitoring Methodology 

 

2.3.1 Passive Monitoring for NO2, SO2, NOx and NH3 was undertaken using Palmers type diffusion 

tube samplers. These contain a substance which absorb the pollutant of interest at a 

known rate and from the period exposed and subsequent analysis an ambient pollutant 

concentration can be calculated. 

 

2.3.2 The tubes provide a time weighted average concentration over the exposure period. 

They are extensively used by Local Authorities and are recommended in Environment 

Agency (EA) Technical Guidance Note M81. 

 

2.3.3 The tubes were exposed at each location for 1-month periods. This involved a technician 

visiting site at the start of the survey, positioning the tubes in appropriate positions to 

gather representative data whilst reducing risk of theft, and then returning at the end of 

each interval to undertake collection and replacement. 

 

2.3.4 A summary of the monitoring schedule is provided in Table 2. 

 

Table 2  Monitoring Periods 

Monitoring Period Start Date  End Date 

1 13/08/2020 14/09/2020 

2 14/09/2020 14/10/2020 

3 14/10/2020 16/11/2020 

4 16/11/2020 18/12/2020 

5 18/12/2020 18/01/2021 

6 18/01/2021 18/02/2021 

 

2.3.5 The diffusion tube samplers were supplied and analysed by Gradko International. 

Concentrations of pollutants absorbed by the tubes were determined using Ion 

Chromatography (IC) and ultra violet (UV) / visible spectrophotometry with reference to 

calibration curves derived from the analysis of standard solutions using UKAS accredited 

methods.  

 

1  TGN M8, Monitoring Ambient Air, EA, 2011. 



Date:  31st March 2021 

Ref:  3639 

 

 

Page 5  

2.4 Annualisation of Nitrogen Dioxide Results 

 

2.4.1 Annualisation of the NO2 monitoring results was undertaken in order to estimate annual 

mean concentrations and facilitate direct comparison of the measurement data to the 

relevant AQO. This process was undertaken in accordance with DEFRA guidance2. It 

should be noted that the methodology provided within the guidance is limited to 

annualisation of NO2 concentrations. As such, no adjustment of the results for other 

pollutants included in the scope of monitoring was undertaken. 

 

2.4.2 Annual mean NO2 concentrations for use in the annualisation process were obtained from 

background monitoring sites at three different locations within a 50-mile radius of the 

development. A summary of the monitoring sites selected for use is provided in Table 3.  

 

Table 3 Monitoring Sites 

Site Name NGR (m) Station Type 

X Y 

Halton Marzahn Way 332054 386711 Urban Background 

Wigan Central 357816 406024 Urban Background 

Trafford Wellacre Academy 373759 394473 Urban Background 

 

2.4.3 The period mean for each monitoring site was calculated for the corresponding intervals 

for the sampling locations at Garston. It should be noted that monitoring at GD7 did not 

commence until 16th November 2020, unlike sampling at GD1 - GD6, which was initiated 

on 13th August 2020. As such, two separate period means were calculated for the 

monitoring sites to reflect the differences.  

 

2.4.4 The ratios of the 2020 annual mean to the relevant period means were then calculated 

and averages derived as adjustment factors. A summary of the data used to calculate 

the adjustment factor for locations GD1 to GD6 is provided in Table 4. 

 

 

2  Local Air Quality Management (TG16), DEFRA, 2018. 
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Table 4 Annualisation Data - GD1 - GD6 

Site Name NO2 Concentration (µg/m3) Ratio (Am/Pm) 

Annual Mean (Am) Period Mean (Pm) 

Halton Marzahn Way 23.56 30.81 0.76 

Wigan Central 15.31 19.33 0.79 

Trafford Wellacre Academy 11.31 15.05 0.75 

Average (Ra) 0.77 

 

2.4.5 A summary of the data used to calculate the adjustment factor for location GD7 is 

provided in Table 5.   

 

Table 5 Annualisation Data - GD7 

Site Name NO2 Concentration (µg/m3) Ratio (Am/Pm) 

Annual Mean (Am) Period Mean (Pm) 

Halton Marzahn Way 23.56 37.04 0.64 

Wigan Central 15.31 23.18 0.66 

Trafford Wellacre Academy 11.31 19.12 0.59 

Average (Ra) 0.63 

 

2.4.6 An estimate of the annual mean NO2 concentrations at the Garston monitoring locations 

was then calculated by multiplying the measured period mean concentrations by the 

relevant adjustment factors. It should be noted that this process was not completed for 

location GD3 due to limited data capture as a result of sampler theft. 

 

2.4.7 Diffusion tubes are affected by several sources of interference which can cause under or 

overestimation of ambient pollutant concentrations. As such, a bias factor of 0.91 was 

applied to the annualised results in order to validate the data. This factor was obtained 

from the National Diffusion Tube Bias Adjustment spreadsheet (version 09/20). 
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3.0 MONITORING RESULTS 

 

3.1 Introduction 

 

3.1.1 The results of the monitoring are summarised in the following Sections. Reference should 

be made to Appendix 1 for full details of the sampling data. 

 

3.2 Nitrogen Dioxide 

 

 Unadjusted Monitoring Results 

 

3.2.1 A summary of the unadjusted NO2 monitoring results is provided in Table 6. 

 

Table 6  NO2 Monitoring Results 

Location 

Number 

NO2 Concentration (µg/m3) 

13/08/20- 

14/09/20 

14/09/20 - 

14/10/20 

14/10/20 - 

16/11/20 

16/11/20 - 

18/12/20 

18/12/20 -

18/01/21 

18/01/21 - 

18/02/21 

Period 

Mean 

GD1 13.07 22.28 18.52 25.19 27.99 21.90 21.49 

GD2 13.40 22.78 19.19 26.21 29.99 24.46 22.67 

GD3 10.42 -(a) 15.41 -(b) -(b) -(b) 12.92 

GD4 23.23 27.73 31.75 33.71 35.81 33.30 30.92 

GD5 15.93 24.90 22.93 27.75 31.55 24.89 24.66 

GD6 16.88 27.06 24.07 29.31 31.06 25.30 25.61 

GD7 -(c) -(c) -(c) 16.76 20.36 19.33 18.82 

Note:  (a) Monitoring data not available due to theft of sampler. 

 (b) Monitor decommissioned. 

 (c) Monitor commissioned for Month 4 onwards. 

 

 Adjusted Monitoring Results 

 

3.2.2 A summary of the adjusted NO2 monitoring results is provided in Table 7. 
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Table 7 Adjusted Monitoring Results 

Location Number Period Mean NO2 

Concentration (µg/m3) 

Annualised NO2 

Concentration (µg/m3) 

Bias Adjusted NO2 

Concentration (µg/m3) 

GD1 21.49 16.53 15.05 

GD2 22.67 17.44 15.87 

GD3 12.92 -(a) -(a) 

GD4 30.92 23.79 21.65 

GD5 24.66 18.97 17.26 

GD6 25.61 19.70 17.93 

GD7 18.82 11.84 10.77 

Note:  (a) Annualisation not undertaken due to limited data capture. 

 

3.3 Sulphur Dioxide 

 

3.3.1 A summary of the SO2 monitoring results is provided in Table 8. 

 

Table 8  SO2 Monitoring Results 

Location 

Number 

SO2 Concentration (µg/m3) 

13/08/20- 

14/09/20 

14/09/20-  

14/10/20 

14/10/20- 

16/11/20 

16/11/20- 

18/12/20 

18/12/20-

18/01/21 

18/01/21- 

18/02/21 

Period 

Mean 

GD1 2.04  <1.24(a) 2.09 8.87 1.33 1.28 2.04 

GD2 1.15  <1.24(a) 1.44 1.24 1.14 1.26 1.15 

GD3 1.98 -(b) 1.76 -(c) -(c) -(c) 1.98 

GD4 1.15  1.39   1.69 1.56 1.14 <1.25(a) 1.15 

GD5 1.40  1.39   1.70 1.54 1.14 1.37 1.40 

GD6 1.24 1.57 1.38 1.58 1.14 <1.26(a)   1.24 

GD7 -(d) -(d) -(d) <1.20(a) 1.14 <1.26(a) -(a) 

Note:  (a) Measured concentration was below the Limit of Detection (LOD) for the analysis procedure. 

 (b) Monitoring data not available due to theft of sampler. 

 (c) Monitor decommissioned. 

 (d) Monitor commissioned for Month 4 onwards. 
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3.4 Nitrogen Oxides 

 

3.4.1 A summary of the NOx monitoring results is provided in Table 9. 

 

Table 9  NOx Monitoring Results 

Location 

Number 

NOx Concentration (µg/m3) 

13/08/20- 

14/09/20 

14/09/20- 

14/10/20 

14/10/20- 

16/11/20 

16/11/20- 

18/12/20 

18/12/20-

18/01/21 

18/01/21- 

18/02/21 

Mean 

P1 -(a) -(a) -(a) -(b) -(b) -(b) - 

GD1 6.60 13.50 9.50 17.70 12.60 13.50 12.23 

GD7 -(c) -(c) -(c) 15.10 9.80 8.50 11.13 

Note:  (a) Monitoring data not available due to theft of sampler. 

 (b) Monitor decommissioned. 

 (c) Monitor commissioned for Month 4 onwards. 

 

3.5 Ammonia 

 

3.5.1 A summary of the NH3 monitoring results is provided in Table 10. 

 

Table 10  NH3 Monitoring Results 

Location 

Number 

NH3 Concentration (µg/m3) 

13/08/20- 

14/09/20 

14/09/20- 

14/10/20 

14/10/20- 

16/11/20 

16/11/20- 

18/12/20 

18/12/20-

18/01/21 

18/01/21- 

18/02/21 

Mean 

P1 -(a) -(a) -(a) -(b) -(b) -(b) - 

GD1 4.08 4.61 3.96 4.07 5.53 3.15 4.23 

GD7 -(c) -(c) -(c) 6.52 5.69 3.95 5.39 

Note:  (a) Monitoring data not available due to theft of sampler. 

 (b) Monitor decommissioned 

 (c) Monitor commissioned for Month 4 
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4.0 ABBREVIATIONS 

 

AQO Air Quality Objective 

DEFRA Department for Environment, Food and Rural Affairs 

EA Environment Agency 

NGR National Grid Reference 

NH3                                                                                                                                                                                                             Ammonia 

NOx Oxides of Nitrogen 

NO2 Nitrogen dioxide     

SO2                                                                                                                            Sulphur Dioxide 
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Appendix 1 - Monitoring Data 



Date:  31st March 2021 

Ref:  3639 

Passive Monitoring Results: Period 1 

Location Monitoring 

Parameter 

Start Date End Date Exposure Time (hr) Concentration (µg/m3) 

NO2 SO2 NOx NH3 

P1 NOx, NH3 13/08/2020 14/09/2020 -(b) -(c) -(c) -(b) -(b) 

GD1 NO2, SO2, NOx, NH3 13/08/2020 14/09/2020 767.5 13.07 2.04 6.6 4.08 

GD2 NO2, SO2 13/08/2020 14/09/2020 766.8 13.40 <1.15(a) -(c) -(c) 

GD3 NO2, SO2 13/08/2020 14/09/2020 770.5 10.42 1.98 -(c) -(c) 

GD4 NO2, SO2 13/08/2020 14/09/2020 766.9 23.23 <1.15(a) -(c) -(c) 

GD5 NO2, SO2 13/08/2020 14/09/2020 767.0 15.93 1.40 -(c) -(c) 

GD6 NO2, SO2 13/08/2020 14/09/2020 766.9 16.88 1.24 -(c) -(c) 

Note:    (a) Measured concentration was below the LOD for the analysis procedure. 

(b) Monitoring data not available due to theft of sampler.

(c) Species not monitored.



Date:  31st March 2021 

Ref:  3639 

Passive Monitoring Results: Period 2 

Location Monitoring 

Parameter 

Start Date End Date Exposure Time (hr) Concentration (µg/m3) 

NO2 SO2 NOx NH3 

P1 NOx, NH3 14/09/2020 14/10/2020 -(b) -(c) -(c) -(b) -(b) 

GD1 NO2, SO2, NOx, NH3 14/09/2020 14/10/2020 720.2 22.28 <1.24(a) 13.5 4.61 

GD2 NO2, SO2 14/09/2020 14/10/2020 720.7 22.78 <1.24(a) -(c) -(c) 

GD3 NO2, SO2 14/09/2020 14/10/2020 -(b) -(b) -(b) -(c) -(c) 

GD4 NO2, SO2 14/09/2020 14/10/2020 720.5 27.73 1.39  -(c) -(c) 

GD5 NO2, SO2 14/09/2020 14/10/2020 720.5 24.90 1.39  -(c) -(c) 

GD6 NO2, SO2 14/09/2020 14/10/2020 720.5 27.06 1.57 -(c) -(c) 

Note:    (a) Measured concentration was below the LOD for the analysis procedure. 

(b) Monitoring data not available due to theft of sampler.

(c) Species not monitored.



Date:  31st March 2021 

Ref:  3639 

Passive Monitoring Results: Period 3 

Location Monitoring 

Parameter 

Start Date End Date Exposure Time (hr) Concentration (µg/m3) 

NO2 SO2 NOx NH3 

P1 NOx, NH3 14/10/2020 16/11/2020 -(a) -(b) -(b) -(a) -(a) 

GD1 NO2, SO2, NOx, NH3 14/10/2020 16/11/2020 792.0 18.52 2.09 9.50 3.96 

GD2 NO2, SO2 14/10/2020 16/11/2020 791.6 19.19 1.44 -(b) -(b) 

GD3 NO2, SO2 14/10/2020 16/11/2020 788.6 15.41 1.76 -(b) -(b) 

GD4 NO2, SO2 14/10/2020 16/11/2020 792.3 31.75 1.69 -(b) -(b) 

GD5 NO2, SO2 14/10/2020 16/11/2020 791.5 22.93 1.70 -(b) -(b) 

GD6 NO2, SO2 14/10/2020 16/11/2020 792.3 24.07 1.38 -(b) -(b) 

Note:  (a) Monitoring data not available due to theft of sampler. 

(b) Species not monitored.



Date:  31st March 2021 

Ref:  3639 

Passive Monitoring Results: Period 4 

Location Monitoring 

Parameter 

Start Date End Date Exposure Time (hr) Concentration (µg/m3) 

NO2 SO2 NOx NH3 

GD1 NO2, SO2, NOx, NH3 16/11/2020 18/12/2020 767.8 25.19 8.87 17.7 4.07 

GD2 NO2, SO2 16/11/2020 18/12/2020 767.6 26.21 1.24 -(b) -(b) 

GD4 NO2, SO2 16/11/2020 18/12/2020 766.9 33.71 1.56 -(b) -(b) 

GD5 NO2, SO2 16/11/2020 18/12/2020 767.7 27.75 1.54 -(b) -(b) 

GD6 NO2, SO2 16/11/2020 18/12/2020 767.6 29.31 1.58 -(b) -(b) 

GD7 NO2, SO2, NOx, NH3 16/11/2020 18/12/2020 767.7 16.76 <1.20(a) 15.1 6.52 

Note:    (a) Measured concentration was below the LOD for the analysis procedure 

(b) Species not monitored.
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Passive Monitoring Results: Period 5 

Location Monitoring 

Parameter 

Start Date End Date Exposure Time (hr) Concentration (µg/m3) 

NO2 SO2 NOx NH3 

GD1 NO2, SO2, NOx, NH3 18/12/2020 18/01/2021 743.7 27.99 1.33 12.6 5.53 

GD2 NO2, SO2 18/12/2020 18/01/2021 743.6 29.99 <1.14(a) -(b) -(b) 

GD4 NO2, SO2 18/12/2020 18/01/2021 743.5 35.81 <1.14(a) -(b) -(b) 

GD5 NO2, SO2 18/12/2020 18/01/2021 743.5 31.55 <1.14(a) -(b) -(b) 

GD6 NO2, SO2 18/12/2020 18/01/2021 743.8 31.06 <1.14(a) -(b) -(b) 

GD7 NO2, SO2, NOx, NH3 18/12/2020 18/01/2021 744.0 20.36 <1.14(a) 9.8 5.69 

Note:    (a) Measured concentration was below the LOD for the analysis procedure. 

(b) Species not monitored.
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Passive Monitoring Results: Period 6 

Location Monitoring 

Parameter 

Start Date End Date Exposure Time (hr) Concentration (µg/m3) 

NO2 SO2 NOx NH3 

GD1 NO2, SO2, NOx, NH3 18/01/2021 18/02/2021 744.6 21.90 1.28 13.5 3.15 

GD2 NO2, SO2 18/01/2021 18/02/2021 744.6 24.46 1.26 -(b) -(b) 

GD4 NO2, SO2 18/01/2021 18/02/2021 744.9 33.30 <1.25(a) -(b) -(b) 

GD5 NO2, SO2 18/01/2021 18/02/2021 744.6 24.89 1.37 -(b) -(b) 

GD6 NO2, SO2 18/01/2021 18/02/2021 744.0 25.30 <1.26(a) -(b) -(b) 

GD7 NO2, SO2, NOx, NH3 18/01/2021 18/02/2021 743.8 19.33 <1.26(a) 8.5 3.95 

Note:    (a) Measured concentration was below the LOD for the analysis procedure. 

(b) Species not monitored.
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Stuart Nock

From: D, K
Sent: 22 June 2020 14:07
To: Stuart Nock
Subject: RE: Scope of potential air quality monitoring study, Garston

Reference: S2985-0200-0010 

Thanks Stuart 

That seems reasonable and I am happy for VOC monitoring to be scoped out of the report. 

Please can you include the reasoning and justifications in the AQA for completeness. 

Kind Regards 

K D I Air Quality Support Officer 

Liverpool City Council I Venture Place I Sir Thomas Street I Liverpool I L1 6BW 

T: I E: 

Postal address:  

Liverpool City Council I Cunard Building I Water Street I Liverpool I L3 1AH  

From: Stuart Nock 
Sent: 22 June 2020 11:36 
To: D K
Cc: C D
Subject: RE: Scope of potential air quality monitoring study, Garston 

Reference: S2985-0200-0009 

Hi K 

Thanks for your reply. Please see answers to your queries below: 

 Was the 2010-11 study undertaken before Veolia had started solvent recycling or were they operating at
this point? The Facility was operational in 2010-11 and solvent recycling was taking place.

 Are there any new local sources that may have changed the baseline? I can confirm there are no new Part
A2 or B permitted processes None that we are aware of.

 What are the national trends for VOC background concentrations? Unfortunately a full review of national
monitoring data is outside our scope (too time consuming; too many VOC species!). However, emissions
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data from the National Atmospheric Emissions Inventory 
(https://naei.beis.gov.uk/overview/pollutants?view=summary-data&pollutant_id=9) shows that emissions 
decreased considerably through the 1990s and 2000s but have remained fairly steady through the 2010s. 
Therefore, we would expect that there has been no significant national trends in concentrations of VOCs 
over the last ten years.  

 In the attachment, you state that you assume that the VOC’s monitored in the original study were selected
as they were  those most likely to be emitted from the process. I suggest that this is confirmed in the main
report. Noted, we will include more information on the speciation of VOCs emitted by the Facility.

We trust that this is sufficient to scope out the monitoring of VOCs. Please confirm or otherwise let us know if you 
require more information. 

Kind regards, 

Stuart Nock  
Environmental Consultant 

Kingsgate House 
Wellington Road North 
Stockport 
Cheshire 
SK4 1LW 
United Kingdom 

Tel: +44 161 476 0032 
Mob: +44 7860 848712 
www.fichtner.co.uk 

Registered in England: 2605319 

CONFIDENTIALITY. This email and any attachments are confidential and may also be privileged.  If you are not the 
named recipient, please notify the sender immediately and do not disclose the contents to another person, use it for 
any purpose or store or copy the information in any medium. 

From: D, K   
Sent: 18 June 2020 10:18 
To: Stuart Nock 
Subject: RE: Scope of potential air quality monitoring study, Garston 

Reference: S2985-0200-0008 

Hi Stuart 

I agree in principle with the methodology and the monitoring locations. Regarding COVID-19, I cannot think of a 
better solution and I agree with the proposal to deal with this. 
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I think that excluding monitoring for VOC’s would be acceptable so long as it is properly justified within the report. 
Please can you just clarify the following points about this: 

 Was the 2010-11 study undertaken before Veolia had started solvent recycling or were they operating at
this point?

 Are there any new local sources that may have changed the baseline? I can confirm there are no new Part
A2 or B permitted processes

 What are the national trends for VOC background concentrations?
 In the attachment, you state that you assume that the VOC’s monitored in the original study were selected

as they were  those most likely to be emitted from the process. I suggest that this is confirmed in the main
report.

Of course this is also subject to the agreement of the Environment Agency. 

Kind Regards  

K D I Air Quality Support Officer 

Liverpool City Council I Venture Place I Sir Thomas Street I Liverpool I L1 

6BW T:  I E: 

Postal address:  

Liverpool City Council I Cunard Building I Water Street I Liverpool I L3 1AH  

From: Stuart Nock   
Sent: 15 June 2020 16:13 
To: D K
Cc: C D
Subject: RE: Scope of potential air quality monitoring study, Garston 

Reference: S2985-0200-0006 

Good afternoon K 

Veolia are planning an expansion of their solvent recycling facility in Garston. Fichtner Consulting Engineers will be 
preparing an Air Quality Assessment to support the planning and Environmental Permit applications for the 
expansion.  We have undertaken a preliminary baseline study (attached). As part of this study we reviewed an air 
quality monitoring study that was undertaken in 2010-2011 to support a previous application for the Site. We would 
like to consult with you at this early stage to agree the scope of any additional air quality monitoring to be 
undertaken to support the planning application.  

The attached report contains details of the previous study (see Section 5.4), and our recommendations to Veolia 
(see Section 4). A brief summary of our recommendations is: 

1. The new study should replicate the previous study as far as possible, to allow a comparison of results;
2. Only pollutants released as a result of the Site expansion should be considered. These will be oxides of

nitrogen (including nitrogen dioxide), sulphur dioxide, ammonia and VOCs;
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3. In addition to the scope of the previous monitoring study, oxides of nitrogen and ammonia will be
monitored at two locations close to the Mersey Estuary Designated Site to determine baseline
concentrations for an assessment of ecological effects;

4. The previously monitored concentrations of VOCs were very low. Section 5.4 of the report compares the
monitored concentrations to the relevant air quality standards. We consider that this data can be relied
upon and, as such, further monitoring of VOCs is not required; and

5. The current situation with COVID-19 means that monitoring may not be representative. Monitoring will only
be undertaken if the baseline returns close to ‘normal’ by September, which is the latest that monitoring
could commence in order for three months of data be obtained prior to submission (based on current
project timescales). We will follow guidance from the Institute of Air Quality Management on this issue. The
latest release dated April 6th indicates that data collected during ‘lockdown’ conditions will be of very limited 
value. Granted the situation is improving, but we will have to review in a few months’ time prior to
commencing any monitoring study.

6. If monitoring is not possible due to COVID-19, baseline concentrations will be sourced from the previous
site-specific monitoring, existing monitoring networks, and mapped background datasets.

Can you please review the scope of the proposed study and confirm that it is acceptable, including the monitoring 
locations (detailed in the report, except for at the Mersey Estuary where locations are TBC), that VOCs can be 
excluded, and that our approach to the COVID-19 situation is acceptable. 

Please feel free to give me a call if you would like to discuss in more detail. 

Kind regards, 

Stuart Nock  
Environmental Consultant 

Kingsgate House 
Wellington Road North 
Stockport 
Cheshire 
SK4 1LW 
United Kingdom 

Tel: +44 161 476 0032 
Mob: +44 7860 848712 
www.fichtner.co.uk 

Registered in England: 2605319 

CONFIDENTIALITY. This email and any attachments are confidential and may also be privileged.  If you are not the 
named recipient, please notify the sender immediately and do not disclose the contents to another person, use it for 
any purpose or store or copy the information in any medium. 
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