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A14 Appendix 14.2: Dispersion Modelling Methodology 

A14.1 Introduction 

A14.1.1 This technical Appendix provides the dispersion modelling methodology for each 

of the assessments carried out for the air quality assessment chapter of the 

Environmental Statement (ES). 

A14.1.2  This Appendix has been updated following receipt of Relevant 

Representations from Public Health England (RR-023), the Environment Agency 

(RR-013) and discussions at an Air Quality Topic Meeting on 7th September 

2021.  This additional information has been provided by the Applicant to aid both 

the above organisations and the Examining Authority in their responses to and 

evaluation of the DCO Application for the Boston Alternative Energy Facility (the 

Facility).  The updates consist of the following items: 

• Provision of the methodology used in the visible plume assessment; 

• Provision of the assessment methodology for abnormal emissions from the 

Facility and the air quality effects upon receptors; and 

• Provision of the methodology for a human health risk assessment (HHRA) of 

emissions of dioxins, furans, dioxin-like PCB and certain heavy metals from 

the Facility. 

 This technical Appendix has been updated following dialogue with Consultees in 

an Air Quality Topic Meeting in September 2021 and the following additional 

assessment work has been conducted and reported as follows: 

 An updated visible plume analysis for the emissions of water vapour from the 

EfW and LWA stacks. 

 An abnormal emissions assessment. 

 A Human Health Risk Assessment (HHRA) for dioxins, furans, dioxin like PCB 

and certain heavy metals 

A14.1.1A14.1.3  [insert reasons why] Appendix 14.2 should be read alongside the 

updated Chapter 14 Air Quality of the Environmental Statement submitted at 

Deadline 1.  The results of the visible plume analysis are reported in the 

revsiedrevised Chapter 14, the abnormal emissions assessment is reported in 



 
P r o j e c t  R e l a t e d  

 

23 March 202119 
October 2021 

DISPERSION MODELLING METHODOLOGY PB6934-RHD-01-ZZ-RP-N-
3014_A14.2 

2  

 

Appendix 14.6 (document reference 9.10) and the HHRA in Appendix 14.5 

(document reference 9.9).  

A14.0A14.2 Construction and Operational Phase Road Traffic Emission 

Assessment Methodology 

A14.0.0A14.2.1 The Atmospheric Dispersion Modelling System for Roads (ADMS-

Roads) Version 5.0.0.1 was used to assess the potential impact on local air 

quality associated with vehicle exhaust emissions generated during both the 

construction and operational phases of the Facility.  The main traffic-related 

pollutants of concern for human health are nitrogen dioxide (NO2) and fine 

particulate matter (PM10 and PM2.5).  Concentrations of these pollutants were 

therefore the focus of the ADMS-Roads assessment at the identified sensitive 

receptors located adjacent to the assessed road network.   

A14.0.1A14.2.2 A base year of 2019 was considered in the assessment to enable 

model verification to be undertaken against local air quality monitoring data.  This 

is the most recent full calendar year for which both meteorological data and local 

air quality monitoring data were available. 

A14.0.2A14.2.3 The 2019 base year included traffic flows for the existing road 

network near the Application Site, which were derived from 2018 traffic count 

data, as provided by the Environmental Impact Assessment (EIA) project 

transport consultants.  

A14.0.3A14.2.4 The realistic first year of construction and operation of the Facility 

would be 2022 and 2026 respectively. However, to provide a conservative 

assessment, baseline traffic flows were provided for the preceding years (2021 

and 2025) (see Chapter 19 Traffic and Transport). As such, the following future 

scenarios were considered in the assessment: 

• 2021 earliest year of construction; 

• 2023 year of peak construction; and 

• 2025 year of operation. 

A14.0.4A14.2.5 These scenarios are considered to be conservative as vehicle 

emissions and background air pollutant concentrations are expected to reduce 

year on year, and therefore total predicted concentrations would be greater in 

2021, 2023 and 2025 than 2022, 2024 and 2026.  

A14.0.5A14.2.6 Whilst the maximum construction-generated traffic flows are 

predicted to occur in 2023, this may not necessarily be the year in which the 
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Bridge and Bargate Bridge AQMAs.  The data were derived from traffic flow and 

turning counts undertaken in 2018, with the exception of flows on John Adams 

Way (south of the Bargate roundabout) and Spilsby Road, which were derived 

from Department for Transport (DfT) counts in 2018, as these roads were not 

included in the traffic counts undertaken for the Facility in 2018. Following 

consultation on the Preliminary Environmental Information Report (PEIR), it was 

requested “that all the options for traffic routes for construction traffic and 

operational service traffic are examined as part of the process”. Therefore, traffic 

flows through the Bargate Bridge Air Quality Management Area (AQMA) were 

included to assess any potential impact during both construction and operation 

of the Facility on receptors within this sensitive area.   

A14.0.10A14.2.11 Traffic data for the following roads were included in the air quality 

assessment: 

• A16 North and South of Marsh Lane Roundabout; 

• A16 Spalding Road; 

• A52 Liquorpond Street; 

• A16 John Adams Way; 

• A16 Spilsby Road 

• B1397 London Road; 

• Wyberton Low Road; 

• Marsh Lane; 

• Nursery Lane / Lealand Way; and 

• Bittern Way. 

A14.0.11A14.2.12 The traffic network included road links within the two Boston AQMAs: 

the Haven Bridge AQMA and the Bargate Bridge AQMA. The road networks 

utilised in the assessment for the Base Year and Future Year Scenarios are 

detailed in Figure 14.1.  

A14.0.12A14.2.13 Traffic speeds were included in the dispersion model setup as 

follows: 

• Speed data for free-flowing traffic conditions were assumed to be road link 

speed limits; 

• Queues were included in the model at junctions where traffic lights or 

pedestrian crossings were present, and on entry to roundabouts.  Queues 

were modelled as a reduced average speed of 20 kph, except for the A52 / 
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Sleaford Road / West Street roundabout, which was modelled at 10 kph to 

reflect the conditions at this junction; 

• All roads within the Haven Bridge AQMA were modelled at 20 kph (except 

for the A52 / Sleaford Road / West Street roundabout, as detailed above, 

which was modelled at 10 kph) to reflect conditions within the AQMA; and 

• The average speed on roundabouts was modelled at 20 kph (except for the 

A52 / Sleaford Road / West Street roundabout, as detailed above, which was 

modelled at 10 kph). 

A14.0.13A14.2.14 Traffic data used in the assessment are detailed in Table A14.2-2. 

This includes the 2023 construction traffic flows for comparison purposes.
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(in accordance with guidance in Local Air Quality Management (LAQM) 

Technical Guidance TG(16), (Defra, 2018)). 

Emission Factors 

A14.0.26A14.2.27 Emission factors were obtained from the Emission Factor Toolkit 

v10.1 provided by Defra (Defra, 2020a).  2019 emission factors were used in 

Scenario 1, 2021 emission factors were used in Scenarios 2 and 3, and 2025 

emission factors were used in Scenarios 4 and 5.  This assumes a reduction in 

vehicle fleet emissions into the future.  

NOX to NO2 Conversion 

A14.0.27A14.2.28 NOX concentrations were predicted using the ADMS-Roads model.  

The modelled road contribution of NOX at the identified receptor locations was 

converted to NO2 using the NOX to NO2 calculator (v8.1) (Defra, 2020b), in 

accordance with the Defra guidance (Defra, 2018). 

Consideration of Short-term Pollutant Concentrations 

A14.0.28A14.2.29 Road traffic emissions modelling uses AADT flows and therefore 

emissions are considered to be relatively constant throughout the day. 

Furthermore, due to the distance between source and receptor, ground-level 

emissions from traffic are not greatly affected by short-term meteorological 

fluctuations. As such, the typical approach to consideration of short-term air 

quality impacts from road traffic is to apply a relationship between the predicted 

annual mean concentration and the potential for short-term exceedances to 

occur.  These relationships are detailed in Defra technical guidance (Defra, 

2018).  

A14.0.29A14.2.30 A combined assessment was undertaken to consider the in-

combination effect of emissions from road traffic, stack emissions and vessel 

emissions in the appropriate scenarios. Pollutant concentrations from elevated 

point sources are more susceptible to greater short-term variation due to 

fluctuations in meteorological conditions which affect the dispersion of pollutants 

in the atmosphere. As such, it is not appropriate to consider short-term 

concentrations from these sources in relation to the annual mean; the dispersion 

model undertakes short-term calculations to consider the potential for 

exceedances. 

A14.0.30A14.2.31 As the road traffic component remains relatively constant, in 

consideration of short-term averaging periods for NO2 and PM2.5, the road traffic 

contribution was added to the background concentration and the sum was then 

doubled as per Defra and Environment Agency guidance (Defra and 
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Environment Agency, 2016). The modelled short-term process contribution (PC) 

from the Facility (including stack and vessel emissions, where appropriate) was 

then added and the total concentration was compared to the appropriate air 

quality Objective. 

A14.1A14.3 Construction and Operational Phase Vessel Emissions 

Assessment Methodology 

A14.1.1A14.3.1 The Atmospheric Dispersion Modelling System-5 (ADMS-5) Version 

5.2.4.0 was used to assess the potential impact on local air quality from vessel 

emissions during the construction and operational phases of the Facility.  The 

main pollutants of concern for human health relating to vessel emissions are 

NO2, PM10, PM2.5, sulphur dioxide (SO2) and carbon monoxide (CO), therefore 

these pollutants were the focus of the dispersion modelling assessment.  

Assessment Scenarios 

A14.1.2A14.3.2 Emissions from existing vessel activity movements on The Haven 

were assumed to be included in the Defra mapped background pollutant 

concentrations. Therefore, only the impact of the additional vessel movements 

associated with the construction and operation of the Facility were modelled in 

the assessment. 

Vessel Data 

Construction Phase 

A14.1.3A14.3.3 Floating plant transporting an excavator will be used to construct the 

Habitat Mitigation Area; however, these works would be undertaken pre-

construction and would be of a short duration (up to one week). As such, the 

construction phase vessel assessment was undertaken based on the most 

conservative number of vessel movements associated with the construction of 

the Facility. 

A14.1.4A14.3.4 The estimated number of vessels that will visit the Facility across the 

duration of the construction phase is 89. These will start delivering raw materials 

for construction from 6 months into the construction programme, 

onceprogramme once the Wharf has been sufficiently constructed to allow 

vessels to berth. It is anticipated that these will be vessels of a bulk carrier type, 

of approximately 2,500 tonnes, and would berth at the light weight aggregate 

(LWA) berth. 

A14.1.5A14.3.5 As a worst case scenario, it was assumed construction vessels will 

only be used to deliver raw materials for 18 months of construction, therefore this 
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would correspond to 0.16 vessels per day (see Chapter 18 Navigational Issues 

(document reference 6.2.18) for further details). To provide a conservative 

assessment, it was assumed that one bulk carrier would visit the LWA berth per 

day for the duration of the year.  

Operational Phase 

A14.1.6A14.3.6 During operation, it is estimated that, each year, 480 vessels will visit 

the RDF berths and 120 vessels will visit the LWA berth; these vessels would be 

of general cargo and bulk carrier type respectively. All of the RDF vessels would 

be approximately 2,500 tonnes and the LWA vessels up to 3,000 tonnes. 

A14.1.7A14.3.7 Annually, 480 vessels visiting the RDF berths would equate to 1.32 

vessels per day, or 0.68 per day to each berth. It was therefore assumed that 

two vessels would visit the RDF berths each day, one at each RDF berth, to 

provide a conservative assessment. Likewise, 120 vessels visiting the LWA berth 

each year would equate to 0.33 per day; therefore, it was assumed that one 

vessel would visit the LWA berth each day, to provide a conservative 

assessment. 

Calculation of Emissions 

A14.1.8A14.3.8 The emission parameters and emission rates used in the dispersion 

model were derived using the GloMEEP Port Emission Toolkit Guidance 

(GloMEEP & IAPH, 2018), US Environmental Protection Agency (USEPA) 

guidance on ‘Current Methodologies in Preparing Mobile Source Port-Related 

Emission Inventories’ (US EPA, 2009), information provided by the client team, 

and previous vessel emission modelling experience.  

A14.1.9A14.3.9 The GloMEEP guidance provides emission factors for the pollutants 

considered in the assessment.  Since 1 January 2015, vessels travelling in the 

North Sea (and thus entering The Haven) are required to use marine fuel oil that 

does not exceed a sulphur content of 0.1% to comply with the limits for a Sulphur 

Emission Control Area (SECA). These are laid down in Annex VI of the 

International Maritime Organisation (IMO) Maritime pollution (MARPOL) 

Convention.  The SO2 emission factors in the GloMEEP guidance are specified 

for fuel with a sulphur content of 2.7%.  As such, a conversion factor of 0.037 

(0.1 divided by 2.7) was applied to the SO2 emission factors to represent 

expected emissions of this pollutant from vessels serving the Facility.   

A14.1.10A14.3.10 Emissions associated with vessels moving in The Haven (assumed 

to be a Reduced Speed Zone (RSZ)), and during manoeuvring at the turning 

area of the Knuckle point and at The Port of Boston, were represented separately 

in the assessment.  Due to the width of the channel, it was assumed that vessels 



 
P r o j e c t  R e l a t e d  

 

23 March 202119 
October 2021 

DISPERSION MODELLING METHODOLOGY PB6934-RHD-01-ZZ-RP-N-
3014_A14.2 

14  

 

travelling up The Haven would travel at reduced speeds.  Conservative speeds 

of four knots for vessels in the RSZ, and two knots whilst manoeuvring at the 

Knuckle and at the Port of Boston, were used in the calculation of vessel 

emissions.  

A14.1.11A14.3.11 Vessels travelling in the RSZ were included in the model as line 

sources. Areas of manoeuvring at the Wharf, the Port of Boston and at the 

Knuckle were represented as area sources. 

A14.1.12A14.3.12 It was assumed that vessels would take 15 minutes to manoeuvre 

into berths at the Facility’s Wharf and another 15 minutes to manoeuvre back out 

of the berths; this was also assumed to be representative for vessels to travel 

through the lock at the Port of Boston when turning in this area. It was assumed 

that vessels would take approximately 15 minutes to ‘swing’ into the Knuckle 

from the Facility and 30 minutes to turn at either the Knuckle or the Port of 

Boston. The turning areas of vessels will be dictated by the Harbourmaster for 

each vessel according to the specific circumstances in the Port at the time.  

A14.1.13A14.3.13 During construction, there will only ever be one vessel visiting the 

Facility at a time and therefore only one vessel associated with the Facility would 

be turning at the Knuckle or Port of Boston. The assessment assumed that, at 

any given time, a vessel was turning in both of these areas to provide a 

conservative assessment.  During operation, it was assumed that two vessels 

associated with the Facility would be turning at the same time, one at the Knuckle 

and the other at the Port of Boston; this is also considered to be conservative. 

The modelled vessel sources are detailed in Figure 14.1. 

A14.1.14A14.3.14 Vessels will not operate their main or auxiliary engines once berthed 

at the Facility’s Wharf; as such, emissions from berthed vessels were not 

considered in the assessment.  

A14.1.15A14.3.15 The heights above surrounding ground level of the vessel engine 

exhaust stacks were estimated from representative vessel parameters. The 
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A14.2A14.4 Operational Phase Stack Emissions Assessment Methodology 

A14.2.1A14.4.1 Pollutant emissions from the proposed stacks were modelled using 

ADMS-5.   Dispersion modelling was utilised to predict concentrations of 

pollutants at receptors near the Facility as a result of emissions from the stacks.   

Process Emissions 

A14.2.2A14.4.2 In the absence of site-specific emissions monitoring data for the 

proposed EfW and LWA stacks, and to undertake a conservative assessment, 

the relevant Best Available Techniques (BAT)-Associated Emission Levels 

(AELs) were used, obtained from the most recent BAT-conclusions document for 

waste incineration (European Parliament, 2019). Where the BAT-AELs were 

provided as a range, the upper values were used to provide a conservative 

assessment.  For example, the BAT-AEL for NOx emissions is expressed as a 

daily average in the range 50-120 mg Nm-3 for new EfW plants. 120 mg Nm-3 

was used in this assessment. 

A14.2.3A14.4.3 A proportion of the flue gas from two of the EfW lines will be diverted 

to the CO2 capture plants, which are anticipated to remove 5,000 kg/hr of CO2 

per line. The removed CO2 represents a small proportion of the total mass flow 

from each EfW line (1.45%). As such, at this stage, no adjustment has been 

made to the volumetric flow rates from the EfW lines to account for the removed 

CO2. This will be considered in greater detail for the Environmental Permit.  

A14.2.4A14.4.4 Guidance provided by Defra and the Environment Agency (Defra and 

EA, 2016) states that an adjustment can be made to annual mean concentrations 

where a process does not operate all the time, to provide a more representative 

annual PC. The actual annual operating hours of the EfW and LWA lines will be 

approximately 8,000 hours (91% of the year) due to scheduled plant downtime 

(e.g., planned maintenance). As such, an adjustment factor was calculated 

(8,000/8,760) and applied to annual mean pollutant concentrations. Short-term 

concentrations were unadjusted to ensure that the worst-case conditions were 

captured across shorter durations. Stack emission parameters such as 

volumetric flow rate and temperature were provided by the design team.  

A14.2.5A14.4.5 A sensitivity test was undertaken to consider the effect of varying 

stack heights on pollutant concentrations at receptors, to determine the most 

appropriate height for consideration in the assessment. Stack heights of 40 m – 

100 m were considered in the assessment, which was undertaken for annual 

mean and short-term NO2 concentrations at receptor R35 (the receptor 
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Consideration of Metals 

A14.2.7 The EA published guidance in 2016 (EA, 2016), regarding the consideration of 

Group III metals in dispersion modelling.  Group III metals are subject to an 

aggregated emission limit for nine metals (antimony (Sb), arsenic (As), chromium 

(Cr), cobalt (Co), copper (Cu), lead (Pb), manganese (Mn), nickel (Ni), vanadium 

(V) and their components), and, as such, impacts can be overstated. 

A14.4.7  

A14.4.8 Table A1 of the EA guidance (EA, 2016) provides a summary of 34 measured 

values for each Group III metal recorded from municipal waste and waste wood 

co-incinerators, which can be used to adjust the Group III emissions. The 

maximum percentages were applied to the BAT-AEL for the purposes of this 

assessment. Whilst reviewing the metals concentrations in light of the revised 

EALs issued by the EA following submission, it was noticed that the percentages 

applied to Group III metals stated in EA guidance were based on the previous 

IED emission limits, rather than the latest BAT-AELs. As such, the percentages 

of measured Group III metals were recalculated based on the BAT-AEL values.   

A14.2.8 Table A1 of the EA guidance (EA, 2016) provides a summary of 34 measured 

values for each Group III metal recorded from municipal waste and waste wood 

co incinerators, which can be used to adjust the Group III emissions. The 

maximum percentages were applied to the BAT AEL for the purposes of this 

assessment. Whilst reviewing the metals concentrations in light of the revised 

EALs issued by the EA following submission, it was noticed that the percentages 

applied to Group III metals stated in EA guidance were based on the previous 

IED emission limits, rather than the latest BAT AELs. As such, the percentages 

of measured Group III metals were recalculated based on the BAT AEL values. 

A14.2.9A14.4.9 The EA guidance also recommends the assumption that hexavalent 

chromium (CrVI) comprises 20% of the total background chromium.  This was 

applied to determine the proportion of CrVI from the total monitored chromium 

background concentration.  

Model Parameters 

Meteorological Data 

A14.2.10A14.4.10 Five years of hourly sequential meteorological data from the RAF 

Coningsby recording station were used in the dispersion model (2015 – 2019).  

The highest results across each of the five years of meteorological data were 

reported, for each pollutant and averaging time, to provide a worst-case scenario.  

Wind roses for 2015 – 2019 are provided in Plate A14.2-3. These show 
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reasonable consistency in average conditions over a five-year periodperiod, but 

the varying peak short-term conditions are also represented. 
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condensation of water in the plume. This requires consideration from a 

landscape and visual perspective. 

A14.2.17A14.4.17 The ADMS 5 dispersion model includes a plume visibility module 

which utilises temperature and humidity data within the meteorological data file, 

and the mass of water per unit mass of dry release (kg/kg) of flue gas from the 

EfW and LWA stacks which is entered by the user.  

A14.4.18 The mass of water per unit mass of dry release was calculated from data 

provided by the design team for the EfW stacks as 0.11kg/kg. In the absence of 

any specific data on the water content of the plumes from the LWA stacks, this 

value was also included for these sources. 

A14.4.19 The methodology for this assessment is detailed in the Horizontal Guidance Note 

IPPC H1 ‘Environmental Assessment and Appraisal of BAT’ which recommends 

that a quantitative assessment of plume visibility should be undertaken. It should 

be noted that this guidance document was withdrawn by the Environment 

Agency, but is still available on the Scottish Environmental Protection Agency 

(SEPA) website and has therefore been used in this assessment. 

A14.4.20 The H1 guidance requires that an estimate of plume visibility is provided by 

following the procedure below: 

• Estimate the frequency and dimensions of the plume using an appropriate 

dispersion model. 

• Determine the distance from the source being assessed to the installation 

boundary. 

• Use the model forecasts to estimate the amount of time (in hours) the length 

of the plume extends beyond the installation boundary. 

• For each source of visible plume summarise the assessment by providing 

information on the number of plumes that exceed the average installation 

boundary during daylight hours and assess their significance. 

A14.4.21 The significance criteria used in the assessment are shown in Table A14.2-11 

and are derived from Horizontal Guidance Note IPPC H1 ‘Environmental 

Assessment and Appraisal of BAT’ SEPA Amenity Risk Assessment criteria. 

Overall, five stacks were considered in Chapter 14 Air Quality of the 

Eenvironment Statement(1). Three EfW stacks (EfW 1, EfW 2, and EfW 3) and 

two LWA (LWA 1 and LWA 2) stacks. As the inputs for the EfW stacks are in the 

same limited area of the site, only one stack is reported in the plume visibility 
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includes incidents such as technically unavoidable stoppages, disturbances, or 

failures of the air pollution control equipment or monitoring equipment. 

A14.4.27 The Environmental Permitting Regulations require that abnormal event 

scenarios are considered. Article 46(6) of the IED states that: 

“…the waste incineration plant or waste co-incineration plant or 

individual furnaces being part of a waste incineration plant or waste 

co-incineration plant shall under no circumstances continue to 

incinerate waste for a period of more than 4 hours uninterrupted 

where emission limit values are exceeded.  

 

The cumulative duration of operation in such conditions over 1 year 

shall not exceed 60 hours.” 

A14.4.28 Article 47 states that: 

“In the case of a breakdown, the operator shall reduce or close down 

operations as soon as practicable until normal operations can be 

restored.” 

A14.4.29 In this abnormal emissions assessment for the Facility, the conditions detailed 

above in Article 46(6) are considered to be “abnormal operating conditions”. 

The analysis was carried out and is reported in Appendix 14.6 (document reference 

9.10).  

 

Human Health Risk Assessment 

A14.4.30 A Human Health Risk Assessment (HHRA) has been carried out to assess the 

effects of emissions of dioxins, furans, dioxin-like PCB and certain heavy metals 

upon uptake into the food chain and entry into the human diet.  The assessment 

was conducted using methodology developed by the United States 

EnvuironmentalEnvironmental Protection Agency (USEPA, 2005). 

 The detailed methodology and results of this assessment are contained in 

Appendix 14.5 (document reference 9.9).   

A14.4.31  

 

A14.2.19  
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