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1. SUMMARY 

This report assesses the potential air quality impact associated with the proposed 
Highthorn Surface Coal Mining scheme.  The assessment has been carried out in 
accordance with the latest Planning Practice Guidance covering the Minerals Sector in 
order to satisfy the requirements of Section 11 of the National Planning Policy 
Framework (NPPF).  

The assessment focused on 13 key receptors around the proposed Highthorn scheme 
and ‘worst-case’ increases in PM10 were calculated at these receptors. The worst case 
predicted concentrations at all receptors were all below the annual mean Air Quality 
Objective (AQO) and limit value for  PM10 currently set at 40 µg/m3. The predicted PM10 
levels were also below the annual mean AQO for PM2.5 which is set at 25 µg/m3; PM2.5 
being a fraction of PM10. Based on this finding it can be concluded that this AQO will 
be met at all receptors. Analysis of the proposed site road traffic showed negligible 
impact on receptors close to A1068 in terms of air quality. Analysis of the impact on 
priority habitats around the Highthorn site also indicated negligible impact. Six 
receptors were found to be within 500 metres of site operations and could potentially 
be affected by deposited dust, although this can be controlled and prevented using 
best practice and the impacts of this dust are likely to be low. Based on the site 
assessment flow chart within the Planning Practice Guidance it can be concluded that, 
the impact of the surface mine should be acceptable at sensitive premises located 
within 1000 metres of the site, assuming that good practice measures are employed.  

The developer has listed a number of potential dust management measures within the 
scoping report for the scheme. This report concludes that these measures are 
consistent with good practice and should ensure that the potential for air quality impact 
is suitably controlled. Based on this assessment, dust and fine particulate matter 
impacts for the proposed surface mining operations at Highthorn are acceptable. 
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2. INTRODUCTION 
 

This report assesses the potential air quality impact associated with the proposed 
Highthorn Surface Coal Mining scheme.  The assessment has been carried out in 
accordance with the latest Planning Practice Guidance covering the Minerals Sector in 
order to satisfy the requirements of Section 11 of the National Planning Policy 
Framework (NPPF).  

PROPOSED HIGHTHORN SITE 

2.1 The proposed scheme lies on land in South East Northumberland, approximately 6km 
north of Ashington. The proposed scheme sets out to mine approximately 3 million 
tonnes of coal over seven years (green to green). The western boundary of the site 
runs along the A1068 and is situated on land due east of Widdrington Station, south 
east of Widdrington Village, south west of Druridge and north west of Cresswell. The 
exact location of the site is provided in the Appendix, Plot 1.   

2.2 The site falls within Northumberland County Council’s (NCC) county boundary.  NCC 
needs to be satisfied that the proposal will not generate significant adverse 
environmental or health impacts. As a consequence the developer, Banks Mining, 
needs to ensure that any emissions, which may affect air quality in the area, are 
identified and controlled, mitigated or removed to allow the development to take place.   

AIR QUALITY AND SURFACE MINING 

2.3 The EU Directive 2008/50/EC on ambient air quality was transposed into UK law as 
the Air Quality Standard Regulations (2010). These Regulations set out limit and target 
levels for the UK and are designed to protect human health from certain airborne 
pollutants. The Air Quality (England) Regulations (2000) and Amendment (2002) set 
out the Air Quality Objectives specific to England for the management of local air 
quality by local authorities. The Air Quality Strategy (2007) is a policy document which 
includes UK and EU objectives, limits and target values, some of which are not 
included in the Regulations. Local authorities are responsible for the monitoring and 
management of local air quality along with the declaration of Air Quality Management 
Areas (AQMAs) where pollutants are likely to exceed the AQO. As the proposed site 
falls into the jurisdiction of Northumberland County Council, it is NCC’s responsibility 
to ensure these objectives are met and that planning decisions are made that do not 
jeopardise the achievement of the limit values as stated in the Regulations.   

2.4 Of the pollutants covered by the Regulations and Air Quality Strategy, PM10 can be a 
minor component of any dust associated with surface mining.  Dust or particulate 

matter is ubiquitous in the environment and can range in size between 1-75 µm1, with 

PM10 microscopic dust smaller than 10 µm in diameter.  As surface mine excavation is 
associated with the excavation and tipping of rock, soils and other overlying material 
known as overburden, surface mining has the potential to generate dust.  As a 
consequence, surface mining can be associated with a small increase in the mean 
concentration of airborne particles measured as PM10 in areas close to surface mine 
site (COMEAP, 2002).  Guidelines on acceptable concentrations for PM10 are given in 
Table 1. 

 

Table 1: UK Air Quality Objectives for PM10 

                                            
1 1 µm = one millionth of a metre or 0.000001 metres 
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Pollutant Air Quality Objective 

Concentration Measured as 

Particles 
(PM10) 
(gravimetric) 

50 µg m-3, not to be 
exceeded more than 35 
times a year 

Daily mean 

All authorities 40 µg m-3 Annual mean 

2.5 PM2.5, microscopic dust smaller than 2.5 µm in diameter, forms part of the PM10 fraction 
and can also be associated with certain mining activities.  Although PM2.5 is a form of 
particulate matter, it is generally different to the main constituents of the PM10 fraction 
associated with surface mining.  The PM10 associated with surface mining typically 
takes the form of fine rock particles, whereas PM2.5 is mostly made up of primary 
particulates associated with vehicle emissions and secondary atmospherically formed 
particles such as sulphates and nitrates (ODPM, 2005).  As a consequence the source 
of PM2.5 on site will be limited vehicle exhaust emissions.  The Air Quality Standards 
Regulations (2010) now recognise PM2.5 as a separate pollutant to PM10 with an AQO 
of 25 µg m-3 annual mean for PM2.5. This matches the objective provided within the UK 
Air Quality Strategy (2007) as shown in Table 2. 

Table 2: UK Air Quality Objectives for PM2.5 

Pollutant Proposed Air Quality Objective 

Concentration Measured as 

Particles 
(PM2.5) 
(gravimetric) 

25 µg m-3 (target) Annual mean 

2.6 Surface mining can also be associated with the production of larger particles of dust, 
greater than 10 µm, which has the potential to be deposited on cars and flat surfaces 
if effective dust control measures are not implemented on site.  This type of dust is not 
covered by the Air Quality Strategy or Regulations but is still regarded as a pollutant 
as it can potentially cause annoyance.  It is because of this potential for annoyance 
that deposited dust is sometimes known as ‘nuisance dust’. This coarser fraction 
generally has a short residence time in the air and as a result large dust particles (over 
30 µm) are usually deposited within 100 metres of the source, while intermediate sized 
particles (10-30 µm) can travel 200 to 500 metres away from the source (ODPM, 2005). 

2.7 Surface mining activities can also generate relatively small quantities of sulphur 
dioxide, nitrogen dioxide and carbon monoxide, through the combustion of gas oil by 
mobile plant such as dumptrucks and excavators, and fixed plant such as generators 
and pumps.  Any changes in concentrations as a consequence of surface mining 
activities are thought to be negligible. 

2.8 As dust is the predominant air pollutant which could be associated with surface mining, 
this air quality assessment will mainly focus on the potential impacts of PM10 and 
nuisance dust. 
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MINERALS PLANNING GUIDANCE ON AIR QUALITY 

2.9 Planning guidance is given in the National Planning Policy Framework with technical 
guidance given in the accompanying Planning Practice Guidance. The guidance is 
primarily concerned with the impact that dust emissions may have on local air quality 
and sets out five key stages which should be followed in an assessment. These 
include:  

i) Establishment of baseline conditions around the site of the proposed operations, 

ii) Identification of site activities that could lead to dust emissions without mitigation, 

iii) Identification of site parameters which may increase potential impacts from dust,  

iv) Recommend mitigation measures, including modification of site design,  

v) Make proposals to monitor and report dust emissions to ensure compliance with 
appropriate environmental standards.  

This report follows the key requirements given in the planning guidance. 

BANKS MINING 

2.10 Banks Mining, the operator of the proposed site, is part of The Banks Group, a privately 
owned development company working in the coal mining, property and renewable 
energy sectors, employing over 410 people.  Banks Mining has successfully operated 
113 surface mines and presently operates three surface mines in Northumberland, 
Newcastle upon Tyne and West Lothian: Shotton, Brenkley Lane and Rusha.  The 
company prides itself on its ‘Development with Care’ approach whereby the company 
aims to reduce and mitigate the social and environmental effects associated with the 
development. Additionally, the company’s aim is to deliver environmental benefits 
through the restoration process as a long term legacy. As part of the Development with 
Care strategy, the company has developed award winning noise and dust attenuation 
strategies and has won numerous awards relating to environmental performance, 
including the highly coveted 2012 IHS McCloskey Coal Surface Miner of the Year 
award. 

KING (2010) REVIEW OF DUST MONITORING STRATEGY (SHOTTON SURFACE 
MINE) 

2.11 In 2010 Banks Mining commissioned Andrew King (King Report) to carry out a review 
of the air quality monitoring strategy used on the Banks operated Shotton Surface 
Mine.  Shotton Surface Mine was at the time the largest operating surface mine in 
England and had one of the most extensive dust monitoring strategies in the UK with 
eight real time dust monitors (seven TOPAS and one TEOM) situated around the site.  
There is also an additional 15 deposited dust slides situated at dust sensitive locations 
around site.  This assessment reviewed both the glass slide and real time data over a 
681 day period and included rescaling of real time data to correlate with the Newcastle 
AURN’s TEOM-FDMS.  Section 3.2.7 of the King Report concluded “…detailed 
analyses of 411 glass slides from a total of 999 deployed over a 19 month period have 
shown little evidence of site-related dust depositing on vulnerable receptors close to 
site boundaries.” 

2.12 Results showed regional PM10 events, and not site derived PM10, were largely 
responsible for fluctuations in PM10 concentrations recorded at Shotton.  The results 
showed an overall increase of around 3.7 % PM10 in 2009 due to site operations, which 
is equivalent to an increase of 0.6 µg/m3. This represents 1.4% of the annual mean air 
quality PM10 objective at 40 µg/m3.  A ‘worst case’ increase of 7 % PM10 was calculated.  
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This worst case increase of 7 % is considerably lower than the worst case predicted in 

some studies2 including the 14 % indicated by COMEAP (2002).  

2.13 As the airborne particulate matter concentrations were well below the AQO, the study 
went on to state: that there is ‘no justification for monitoring future mineral 
developments to the scale employed at Shotton Surface Mine, although specific dust-
sensitive receptors could still require a degree of precautionary protection.’ 

2.14 At the time of the King (2010) review, Shotton site operations were within 200 metres 
of the TEOM air quality monitor situated at Shotton Village. Based on the Shotton 
background PM10 concentration of 16.2 µg/m3 a worst case, 7 %, increase would be 
equivalent to an increase of 1.1 µg/m3 above background at a distance of 200 metres 
from site operations; assuming a similar level of dust mitigation is maintained. 

 

 

 

                                            
2 which can be as high as 18 % 
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3. EXISTING BASELINE CONDITIONS 

EXISTING LOCAL AIR QUALITY  

3.1 The following text summarises the existing conditions around the proposed Highthorn 
site.  As surface mining can be associated with a small increase in the mean 
concentration of airborne particles measured as PM10 in areas close to the site 
(COMEAP, 2002) the following text will concentrate predominantly on the PM10 
fraction. 

LOCAL AIR QUALITY REVIEWS 

3.2 The proposed Highthorn site is located on land which lies within Northumberland 
County Council’s (NCC) boundary. Under the Air Quality (England) Regulations 
(2000), NCC is responsible for reviewing air quality within the area against current AQO 
as required under the Local Air Quality Management (LAQM) regime and subsequently 
NCC is responsible for the continuing compliance with the AQO.  The current AQO 
levels are given in Table 1 and 2.  In the most recent Air Quality Progress Report for 
NCC (April 2014), it was reported that there had been no exceedence of any AQO at 
any air quality monitoring locations within Northumberland (NCC, 2014). 

3.3 At present the closest Air Quality Management Area (AQMA) to the proposed 

Highthorn site3 is Blyth, which is approximately 20 km away.  The Widdrington Station 

area is a smoke control area, with the closest property 600 metres from the proposed 
site western boundary. The location of the smoke control area is given in Appendix 
Plot 2. 

AIR QUALITY MEASUREMENT AROUND THE PROPOSED HIGHTHORN SITE 

3.4 PM10 and PM2.5 background data has been made available from three TOPAS4 air 
quality monitors located by Banks Mining at Guymas on Mile Road (Ramsey) (425349, 
593750), Houndalee Cottage (425900, 594605) and Hemscott Hill Farm (427947, 
595088). The locations of these receptors are marked on Appendix Plot 3: dust 
sensitive receptors. The unit at Guymas operated between 03.03.2012 and 
23.10.2013, Houndalee Cottage has been operational from 18.09.2013 to 08.06.2015 
and that at Hemscott Hill Farm from 10.09.2013 to present. The data collected has 
been ratified to remove any erroneous data brought about through moisture 
interference. Mean PM10 concentrations of 15.7 µg/m3, 15.5 µg/m3 and 6.5 µg/m3 have 
been recorded for the respective sites.  The mean PM2.5 concentration during these 
periods was 6.0 µg/m3, 5.4 µg/m3 and 4.0 µg/m3 for the respective sites.  Due to the 
low values recorded at Hemscott Hill Farm, when compared with the DEFRA 
background concentrations, some caution is needed when interpreting the PM10 and 
PM2.5 background levels at this location. Please note that two additional locations have 
begun monitoring at the properties of Stonecroft and The Saw Mill in Cresswell from 
24.07.2015 and 03.07.2015 respectively. No background data results from these 
additional locations have been used in the preparation of this report, but are intended 
to provide additional support to the data collected prior to commencement of site 
operations. 

 

 

                                            
3 In relation to PM10 
4 Turnkey Optical Particle Analysis System 
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MODELLED BACKGROUND FOR PM10 AND PM2.5 

3.5 Annual average background PM10 levels for each 1 km2 are calculated for each local 
authority area and can be downloaded from the DEFRA air quality website (http://uk-
air.defra.gov.uk/data/laqm-background-maps?year=2011). PM10 levels for the 1km x 
1km squares surrounding the proposed Highthorn Surface Mine in 2016 are predicted 
to be in the range 10.4 to 13.1 µg/m3; in 2022 PM10 levels are predicted to be in the 
range 10.1 to 12.8 µg/m3. Estimates of ‘Background’ PM2.5 levels are also available 
from the same website and for 2016 range between 6.9 and 7.6 µg/m3 decreasing to 
between 6.8 and 7.4 µg/m3 in 2022. 

3.6 The latest estimates also provide some details of the contributions of various 
categories of ‘local’ sources, ‘in-square’5 or ‘out-square’6, to the total background.  In 
the squares surrounding the proposed site, ‘in-square’ sources, which include traffic, 
domestic and industrial components, are estimated to account for between 0.1% and 
2.1% of total PM10. ‘Out-square’ ‘local’ sources account for a further 3.7% – 6.4% of 
background PM10. ‘Regional’ sources are estimated to represent the remaining 92%  
with 98% of background PM10 levels, comprising of approximately 40 % secondary 
particulate and 60 % undefined regional particulate.  Defra’s estimates all presume 
‘standard’ meteorology for the year assessed, with no significant regional ‘Episodes’ of 
abnormally high concentrations. 

COMPARISONS BETWEEN MEASURED AND MODELLED PM10 AND PM2.5 
LEVELS  

3.7 Discrepancies between the measured and modelled difference in particulate will be 
largely down to local sources of particulate matter, moisture7 and additional sources of 
particulate which the Defra models do not take into account such as salt and wind-
blown dust.  The ratio between the calculated annual mean and the modelled annual 
mean PM10 for Guymas and Houndalee Cottage is 0.798 and 0.779 respectively.   

3.8 Figure 1 plots the measured PM10 data collected at Guymas and Houndalee Cottage 
along with data collected from the Newcastle City Centre AURN monitoring site. The 
results show that the measured data varies widely but the correlation between the 
Newcastle AURN data and the data collected around the proposed Highthorn site 
indicates that the underlying daily variation is primarily in response to regional 
fluctuations. This supports Defra’s prediction that 92-98 % of PM10 around the 
proposed Highthorn site is from regional sources. 

                                            
5 PM10 coming into the km2 from sources outside that km2 (imported emissions) 
6 PM10 coming out of the km2 from sources within that km2 (exported emissions) 
7 To which the TOPAS system can be affected and results in overestimates of the PM10 and PM2.5 
levels 
8 Background at Guymas 2013 = 12.4 µg/m3/PM10 
9 Background at Houndalee Cottage 2014 = 12.0 µg/m3/PM10 

http://uk-air.defra.gov.uk/data/laqm-background-maps?year=2011
http://uk-air.defra.gov.uk/data/laqm-background-maps?year=2011
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Figure 1, Comparison between PM10 levels recorded at Newcastle AURN site and 
data collected at Guymas (Mile Road (Ramsey)) and Houndalee Cottage. 

EXISTING SOURCES OF DUST AROUND THE HIGHTHORN SITE 

3.9 Dust or particulate matter is ubiquitous in the environment and can range in size 
between 1-75 µm.  Dust particles are dispersed by their suspension and entrapment 
in an airflow. The dispersal is dependent on the particle size, density, wind speed and 
other meteorological conditions.  Generally the smaller the particle the longer the 
particle remains in the air. Large particles, typically greater than 30 µm in diameter, are 
deposited close to source, whereas smaller particles, typically less than 10 µm in 
diameter, can travel further, typically 1000 metres or more.  It is these smaller particles, 
less than 10 µm in diameter known as PM10 which are associated with effects on 
human health and are subsequently regarded as an air pollutant.   

3.10 PM10 originates from a variety of sources and is generally divided into three types: (i) 
primary, (ii) secondary and (iii) coarse particles.  Primary particles generally refer to 
particles generated from combustion processes and are associated with vehicle 
emissions.  Secondary particles are generally atmospherically formed particles such 
as sulphates and nitrates.  These primary and secondary particulates generally make 
up the smaller fractions of PM10 often PM2.5 or smaller.  The larger fractions of particles 
PM2.5 to PM10 generally consist of coarse particles which comprise of a wide source of 
emissions including re-suspended dusts from road traffic, dusts from construction 
works, wind-blown dusts and soils, sea salt, biological particles and mineral extraction 
processes.  

3.11 Within 1000 metres of the Highthorn site there are numerous local sources of PM10 
which will affect the baseline conditions.  These sources include (i) agricultural activity, 
(ii) road traffic, (iii) domestic (solid fuel) heating, (iv) sea salt, (v) wind blown sand and 
(vi) plant pollen. Regional and trans-boundary sources of PM10 will include atmospheric 
dusts generated by large fires, urban areas, dessert storms and volcanic activity. Each 
of these sources will be considered in more detail in the following sections.  
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AGRICULTURE 

3.12 Dust emissions from agriculture depend largely on the time of year and the agricultural 
activity.  Sources range from dusts created during ploughing, sowing seed, spraying 
crops, harvesting of crops and also dust through wind erosion, which is especially a 
problem when soils are bare and conditions are dry.  Dust can be a particular problem 
around the time of harvest as harvesting crops ideally takes place during dry conditions 
and summer is often associated with lower soil moisture.   

TRANSPORT 

3.13 Dust associated with road traffic in rural areas mostly comes from the re-suspension 
of dust from road surfaces due to the air turbulence generated as the vehicle passes.  

Direct sources of dust include exhaust emissions10 and dusts created through tyre wear 

and breaking. The western boundary of the site runs along the A1068 and traffic using 
this main road will make a contribution to the PM10 and PM2.5 in the area. The impact 
of a road on air quality is usually greatest within 200 metres of a road, with receptors 
in excess of 200 metres often excluded when using screening methods such as that 
provided within the Design Manual for Roads and Bridges (DMRB) (Highways Agency, 
2007). Teviot Cottage is located 65 metres away from the A1068 and Houndalee 
Cottage is 100 metres away from the A1068. Using the DMRB screening model and 
traffic count data obtained as part of the Highthorn Surface Mine Transport Statement 
the impact of the A1068 can be calculated at the two locations. The A1068 at 
Houndalee has an average 7,520 vehicle movements a day which includes 415 HGV 
movements. The A1068 at Teviot Cottage has an average 10,023 vehicle movements 
a day which includes 391 HGV movements, with these figures based on a five day 
average. Assuming average traffic speed of 65 km/h it was calculated that the A1068 
contributes 0.05 µg/m3/PM10 along with 0.6 µg/m3/NOx and 0.3 µg/m3/NO2 at 
Houndalee Cottage. The A1068 contributes 0.18 µg/m3/PM10 along with 1.9 µg/m3/NOx 
and 0.9 µg/m3/NO2 at Teviot Cottage. 

COMBUSTION OF DOMESTIC SOLID FUEL 

3.14 While there is a smoke control area around Widdrington Station, most receptors around 
the Highthorn site are outside the smoke control area and there is no restriction on the 
combustion of coal and wood for domestic heating. Combustion of solid fuel in both 
open fires and solid fuel stoves is associated with considerable emissions of particulate 
matter, specifically in the PM2.5 fraction along with a number of other air pollutants 
including carbon monoxide, sulphur dioxide, nitrogen oxides and polycyclic aromatic 
hydrocarbons (PAH) (Meyer, 2012; Petterson et al., 2011). While emissions from solid 
fuel stoves, specifically Defra exempt appliances required for seasoned wood 
combustion within the Widdrington Station smoke control area, are lower than that of 
open fires burning the equivalent fuel, the emissions from an individual Defra exempt 
appliance is still high, with emissions for a 5 kw Defra exempt stove estimated to be in 
the region of 10 g/PM10/hour (Tomlin et al., awaiting publication). 

PLANT POLLEN 

3.15 Experience from monitoring air quality around the Shotton and Brenkley Lane Surface 
Mines has shown pollen from plants is often one of the largest sources of dust, with 
high levels of PM10 and soiling often recorded on deposited dust slides throughout the 
spring and summer periods attributed to pollen.  High levels of pollen can be mistaken 
as site derived dust by local residents and consequently are often a source of 

misdirected complaints11.  Around the Highthorn site there are large areas of farmland 

                                            
10 Largely PM2.5 
11 Pollen is easily identified by a competent person using a microscope 
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with crops such as oil seed rape and grassland which will generate large amounts of 
pollen over summer months, leading to both increased PM10 and deposited dust. 

SEA SALT 

3.16 The Highthorn site is located close to the coast and, as a consequence, sea salt and 
sea sprays will be carried off the sea during easterly winds. This sea salt will be 
detected by real-time monitors as a form of PM10. 

ATMOSPHERIC DUST 

3.17 Atmospheric dust is particulate matter which has not originated from a local source, 
e.g.  Saharan dust.  This type of particulate matter is also known as regional dust as it 
can affect entire regions and is often reported on the Defra air quality website. This 
dust originates in low pressure regions in areas such as the Sahara desert resulting in 
the transportation of particulate matter into the upper atmosphere which can be 
subsequently deposited in northern Europe. The Defra background PM10 data 
suggests that 55 to 58 % of all PM10 around the Highthorn site will be atmospheric dust. 

DUST SENSITIVE RECEPTORS 

3.18 Dust sensitive receptors affected by surface mining can be classed into high, medium 
and low sensitivity receptors based on categories published in Ireland (1992) and used 
in LAQM.TG(09) and IAQM (2014). These classifications had been adopted in the 
earlier National Planning Policy Framework technical guidelines and Mineral Policy 
Statement 2. Based on these classifications, high sensitivity receptors include: 
hospitals and clinics, retirement homes, hi-tech industries, food processing and 
painting and furnishing facilities. Medium sensitivity receptors include: schools, 
residential areas, food retailers, glasshouses and nurseries and offices. Low sensitivity 
receptors include farms, light and heavy industry and outdoor storage facilities (Ireland, 
1992).  

3.19 Within 1 km of the proposed Highthorn site boundary there are no high sensitivity 
receptors but there are a number of medium sensitivity receptors mostly in the form of 
residential dwellings. The dust sensitive receptors are given in Table 3, with locations 
marked on Appendix Plot 3: dust sensitive receptors. Most receptors are either 
individual dwellings or small collections of dwellings. While there will be a few 
residential dwellings in Widdrington Village within 1km of site operations, most will be 
in excess of 1km from any site operation. There will be a few residential properties 
within 1km of site operations along Mile Lane, Widdrington Station but the majority of 
Widdrington Station Village will be in excess of 1 km away and is unlikely to be 
influenced by site derived dust based on the findings of COMEAP (2002). Working 
farms are typically regarded as low sensitivity receptors. 

 

 

 

Table 3, Location of dust sensitive receptors surrounding the proposed Highthorn site 

 

Location 
Grid Reference Measured 

PM10 

Defra PM10 Measured 
PM2.5 

Defra PM2.5 Distance 
(m) Easting Northing 2016 2022 2016 2022 
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Druridge Farm 
Cottages 427463 595990   11.8 11.5   7.2 7.0 

600 

Hemscott Hill 427947 595088 6.5 11.8 11.5 4.0 7.2 7.0 280 

Blakemoor Farm 428402 594103   10.4 10.1   6.9 6.8 720 

The Kennels 428291 593191   11.7 11.4   7.2 7.1 1200 

Ellington Caravan 
Park 427593 593200   13.1 12.8   7.5 7.4 

670 

Highthorn 426896 593331   12.1 11.7   7.3 7.2 140 

Mile Road 
(Ramsey)  425597 593774 15.7 11.9 11.6 6.0 7.4 7.1 

510 

Teviot Cottage 426598 592810   12.9 12.6   7.6 7.4 700 

Houndalee 
Cottages 425900 594605 15.5 11.6 11.3 5.4 7.3 7.1 

260 

Widdrington 
Village 425482 595925   11.3 11.0   7.2 7.0 

680 

Stonecroft 426682 595953   12.8 12.4   7.4 7.2 320 

High Chibburn 426942 596065   11.5 11.3   7.1 6.9 320 

Chibburn Farm 425473 597637   12.7 12.4   7.4 7.2 2100 

TOPOGRAPHY 

3.20 The proposed site is located on the Northumberland coastal plain. The site is located 
on a low lying area next to the sea (within 750 metres) and along with the surrounding 
landscape is generally flat with a shallow west to east dip, with a small valley though 
the centre that carries the small stream to the ponds at Hemscott Hill Farm.  

METROLOGICAL CONDITIONS 

3.21 Meteorological data for the Highthorn site was obtained from Boulmer Meteorological 
Station (i.d. 3240) located on the north east coast at (425000, 614000), approximately 
19 km north of the Highthorn site. This data is thought to be comparative to the 
meteorological conditions around the Highthorn site. 

3.22 A wind rose for the Boulmer site is given in Figure 2 and the data clearly shows that 
the dominant wind direction in this area is south westerly to westerly accounting for 
42%12 of the wind directions measured at Boulmer. The next dominant wind direction 
is south and south easterly to east south easterly accounting for 30% of the measured 
wind directions. 61% of measured wind speeds were below 5 m/s13, with 5 m/s often 
regarded as the trigger level where dust arising from wind erosion becomes likely on 
unsealed surfaces (ODPM, 2005). January, May and December are the windiest 
months with June being the calmest and July and August relatively calm (RAF, 2014). 
It should be noted that these wind speeds were taken at a height of 10 metres, at 
ground level wind speeds will be lower due to ground friction, thus a greater proportion 
of the wind will be below 5 m/s. Local topography will also influence both wind speed 
and direction and will result in some local variation. As the prospective Highthorn site 
and Boulmer are both on the low lying Northumberland coastal plain, the meteorology 
will be very similar. The average annual rainfall at Boulmer between 2009 and 2013 is 
742 mm, with an average 165 days a year seeing at least 0.5 mm of rainfall (2009 and 
2013), October to December being the wettest months and April to July being the 
driest. Figure 3 plots the rainfall at Boulmer against wind direction between 2009 and 
2013. The plot clearly shows that despite south westerly to westerly winds being 
predominant these winds often bring the lowest rainfall, with the northerly and south 
easterly winds associated with greater rainfall. Rainfall can play an important role in air 
quality management as light rain can dampen the site and reduce fugitive emissions 

                                            
12 Wind direction data given in Appendix Table 6 
13 Wind Speed Data given in Appendix Table 7 



Enviromine                                                                                                                  Air Quality Assessment 
12 

from haul roads, excavation areas, overburden storage areas and coal processing 
areas. Due to the sites location there are few dust sensitive receptors on the eastern 
side of site and the dominant westerly wind will carry any fugitive dusts away from 
potential receptors and out to sea. The higher rainfall during the northerly and south 
easterly winds will be of benefit as this will aid dust control at times when the wind 
direction is more likely to carry any fugitive dusts towards potential receptors. 
Compared to the rest of the UK, Northumberland’s climate may be described as cool 
dry and sunny (RAF, 2014). 

 

Figure 2, Wind speed and direction at 10 metres recorded at Boulmer 
Meteorological Station (2009-2013) 
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Figure 3, Percentage rainfall associated with wind direction recorded at Boulmer 
Meteorological Station (2009-2013) 
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4. SITE ACTIVITIES THAT COULD LEAD TO DUST 
EMISSIONS WITHOUT MITIGATION 

4.1 Dust can arise from a number of potential sources within a surface mine; with dust 
emissions arising directly from excavation of overburden, the movement of site 
machinery and indirectly though wind erosion of exposed surfaces, stockpiles and 
mounds.  

4.2 Studies carried out in the 1980s for the United States Environmental Protection Agency 
looked into different processes within a surface mine and their associated dust 
emissions. This found that the greatest emissions arise though dump truck movements 
on unpaved haul roads (EPA 1998). This dust arises when dumptrucks driving along 
haul roads causing air turbulence which re-suspends fine dust particles into the air. 
This form of dust emission can be mitigated by limiting the amount of fine material on 
haul roads using motor graders and by dampening road surfaces.  

4.3 After haulage, dust arising from the excavation of overburden is the next biggest source 
of dust (EPA 1998). This dust is created as the excavator bucket lifts the excavated 
overburden and then deposits it into the dumptruck. Dust generated during this process 
can be minimised by limiting the height the material is dropped from the bucket into the 
dumptruck. Dust will also arise when material is being unloaded from dumptrucks and 
as the material is shaped by bulldozers.  

4.4 Other sources of dust will arise from the crushing and processing of coals and though 
production blasting where rock is fractured to aid excavation. It should be noted that 
blasting activities undertaken on a surface mine are very different to the blasting 
techniques seen at traditional hard rock aggregate quarries. The blasting that takes 
place in surface mines is designed to disrupt and fracture the stone simply to aid 
excavation and as such dust arising from a surface mine blast should be considerably 
lower than that of a traditional hard rock aggregate blast. Mitigation of dust arising from 
blasting is possible though the use of anti-dust cyclones when drilling blast holes, 
bagging drill returns and dampening the blast area prior the production blast. The 
environmental impacts associated with the crushing and processing of coals and 
processing associated activities are covered under an Environmental Permit as part of 
the Environmental Permitting Regulations (2010), with detailed best practice given in 
DEFRA Process Guidance Note 3/05(12) and 3/16(12). 

PROPOSED PLANT TO BE USED ON THE HIGHTHORN SITE 

4.5 Top soils and sub soils will be lifted using two hydraulic excavators equivalent to 
Caterpillar 365 and this material will be transported in articulated off-road trucks 
equivalent to Caterpillar 740 dump trucks. The bulk of the rock overlying the coal, 
known as overburden, will be excavated by five primary excavators: three Caterpillar 
6030 (RH120) and two Caterpillar 6040 (RH200) hydraulic excavators. The excavated 
overburden will be transported using 150 tonne off-road dump trucks equivalent to 
Caterpillar 785 dump trucks. Coal will be excavated using small hydraulic excavators 
equivalent to Caterpillar 320 excavators and transported using Caterpillar 740 
equivalent dump trucks. Coal processing will be undertaken using portable coal 
crushing and screening equipment equivalent to Terex Finley 683 screens and 
serviced by wheeled loaders (Caterpillar 980 equivalent). Water bowsers will be 
available to spray haul roads and stockpiles with water to supress dust emissions at 
all times. Haul roads will be maintained using motor graders (Caterpillar 16M 
equivalent). 
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SITE PHASING  

4.6 The Highthorn scheme will consist of a number of operational phases. This report 
focuses on the five key planning stages. Plots and tables including distance from 
operations, wind sectors required to transport dust and how often they occur are 
provided for each phase in the appendices.  

Please note that the dust emissions from the following phases are based on 
worst case scenarios and without best practice dust control methods 
implemented.  In reality dust mitigation will always be in place which will 
substantially reduce emissions from the site. 

PHASE 1: SOIL STRIP AND INITIAL EXCAVATION 

4.7 It is proposed that the Highthorn scheme will begin in spring 2017, with the initial 
operations lifting soils within the compound area to the south of Houndalee Cottage 
and the soil storage area to the east of Houndalee cottage. This soil will be used to 
construct a six metre topsoil storage area along the western boundary, parallel to the 
A1068 and along the coal compound’s northern boundary south of Houndalee Cottage. 
An eight metre subsoil storage area will be constructed on land 325 metres south east 
of Houndalee Cottage. The purpose of these soil storage areas are not only to store 
the soil for use during the site’s restoration but to also act as screens which will (i) 
reduce the visual exposure of the site, (ii) form acoustic screening reducing the noise 
experienced outside the site, and (iii) offer some shielding of operations from the wind, 
which will reduce dust emissions. It is during the construction of the perimeter soil 
mounds that site operations are often at their closest to the surrounding receptors and 
consequently have the potential to cause nuisance dust at receptors within 500 metres 
of the operation (Hemscott Hill farm, Highthorn, Houndalee Cottage, High Chibburn, 
Stonecroft and Mile Road (Ramsey)) so care needs to be taken when constructing soil 
storage areas to avoid fugitive emissions. 

4.8 Following the initial setup of the compound area and a soil storage area to the west of 
Houndalee Cottage the soils will be lifted in the north of the site preparing an area to 
store the overlying rock which needs to be lifted and temporarily stored in order to 
access the coal in the initial stages of excavation. This land is approximately 300 
metres south of Stonecroft and 900 metres south east of Widdrington Village. Once 
the first overburden storage area (OBM1) is cleared of soils, the soils will be 
constructed into six and eight metre mounds and used as screening along the northern 
and eastern site boundary. Due to the proximity of Stonecroft and Houndalee Cottage 
to these operations there could be an increase in both ‘nuisance’ dust and PM10 at 
these receptors whenever operations are up-wind.  

4.9 Once the appropriate soils have been lifted surface mining operations will commence 
at the northern portion of the excavation area, with the nearest group of residential 
properties at Druridge (approximately 600 metres to the north) and Hemscott Hill Farm 
(approximately 400 metres west), with the excavation commencing summer 2017 (see 
Phase 1 plot in appendix). The excavation void will then be worked in a series of east-
west cuts southward. The potential for dust dispersion from surface mining operations 
to the identified dust sensitive receptors is primarily linked to the relative exposure of 
the dust source to turbulent airstreams. As the excavation phases are below ground, 
dust derived from excavation and haulage within the void should not be exposed to 
turbulent airstreams which should reduce wind dispersal of dust. Exposure of 
excavation derived dust to wind should also be mitigated by the presence of the 
perimeter soil mounds around the site. The presence of these earth mounds, and the 
fact the dust sources are contained in an excavation void, should minimise the chance 
of dust arising from excavation and haulage being dispersed to the nearby receptors. 
This is because a certain amount of wind stratification occurs in the excavation voids, 
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with the air inside the void being relatively still in comparison to surface wind speed, 
reducing mixing and exposure to turbulent air. 

4.10 During the initial excavation there will be a requirement to store the excavated rock 
(overburden) above ground in order to form an excavation area where the coal 
extraction takes place, known as a “box cut”. During this initial phase this material will 
be transported and stored in the overburden storage area OBM1. This overburden 
storage area will, at times, be as close as 320 metres to the residential property at 
Stonecroft which is due north of the proposed position of OBM1. Widdrington Village 
is, at times, 900 metres north west of the proposed position of OBM1. 

4.11 When constructing overburden storage areas, the overburden is stored above ground 
level and any dust generated is more likely to be exposed to turbulent winds, with the 
potential to be transported off site. Therefore, overburden storage areas can lead to 
the dispersion of dust from site. When constructing overburden mounds, dust is most 
likely to be generated when: (i) the overburden material is being unloaded from the 
dumptruck, (ii) overburden is being shaped by bulldozers or (iii) dumptrucks drive along 
the haul road creating air turbulence which lifts and re-suspends surface dust. While 
there is a greater chance of dust emission during the construction of overburden 
mounds, emissions can be mitigated though good practice measures and by reducing 
exposure to turbulent air. This is discussed in detail in 7.3. Construction of OBM 1 is 
likely to take between six and eight months. 

PHASE 2: CONSTRUCTION OF SECOND OVERBURDEN STORAGE AREA 

4.12 As the working void moves southward the excavation area will increase in volume and 
additional overburden storage is required. This additional overburden storage area 
(OBM2) will be located on land south of the coal compound 570 metres east of Mile 
Road (Ramsey), the eastern-most residential property in Widdrington Station. The 
position of OBM2 will be approximately 600 metres south of Houndalee Cottage and 
450 metres north west of Highthorn (see Phase 2 in appendix). To prepare the 
overburden storage area, soils will be lifted in the late summer 2017 (Phase 1) and 
construction of the mound is likely to commence early 2018 (Phase 2). The amount of 
overburden storage required is proportional to the size of the maximum working area 
known as “maximum void”. When the amount of material stored within the overburden 
storage areas is equivalent to the maximum void all remaining overburden requiring 
excavation will be directly used as backfill. 

4.13 During this phase the final perimeter soil mounds will be constructed at the southern 
part of the site by Highthorn Farm, with operations 180 metres away from this receptor.    

PHASE 3: SOUTH-WEST ADVANCE AND BACKFILLING INITIAL EXCAVATION 
AREA 

4.14 As the working area moves southward, an area to the north of the void will become 
exhausted of coal and will become available to “backfill”. Backfilling is the process of 
refilling the excavation area with overburden once the coal and associated minerals 
have been extracted. This process is different from overburden storage. Backfill is 
permanently placed and will form part of the new landform, where stored overburden 
requires re-excavation and replacement at a later date. Backfilling the void mostly 
occurs below ground level and consists of material being excavated at the front of the 
working area. This same material is used to backfill and restores the rear of the working 
area. Although dust may be generated during backfilling; this operation is 
predominantly contained within the mining void which will reduce exposure to turbulent 
air limiting its release from site.  
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4.15 The backfilling process produces lower amounts of dust than excavation and haulage 
of material according to emission factors provided in the United States Environmental 
Protection Agency’s ‘Compilation of Air Pollutant Emission Factors’ (EPA 1998). 
However, as the site is progressively backfilled and the base of the void increases to 
ground level, there is an increased possibility that the material will be exposed to 
turbulent air and dispersed to the identified receptors. This type of fugitive dust 
emission is best controlled using good management such as those covered in Section 
7 to prevent emissions. If dust is seen leaving the site or an alarm is triggered on a 
dust monitor located at a receptor, then operations should be reviewed and managed 
accordingly. Once restored, the smoothness of a surface feature is more important 
than the height to which it extends above the surrounding terrain.  Therefore, provided 
the outer surface is kept as smooth as possible, and is seeded at the earliest 
opportunity, the potential for significant fugitive dust emissions will be minimised. 

PHASE 4: MAXIMUM VOID AND REMOVAL OF OVERBURDEN STORAGE AREA 
ONE 

4.16 After Phase 4, maximum void is passed and the excavation area will begin to reduce, 
reducing the requirement to store as much overburden above ground. At this point 
removal of Overburden Mound 1 (OBM1) can begin, with a primary excavator (CAT 
6030) relocated from the working void to OBM1. Care will be needed during this 
process as the re-excavated material can easily be exposed to turbulent air and 
transported offsite if adequate mitigation measures are not implemented. Likewise 
dumptruck movements can re-suspend dust which can potentially be transported off 
site by the wind.  

4.17 While OBM1 is being removed, the main excavation area will also move further south 
toward Highthorn, with excavation area within 270 metres of this receptor and 
operations occurring within 500 metres of this location for approximately one year. As 
the closest receptor, Highthorn could be affected by both PM10 and nuisance dust for 
up to one year if appropriate management is not in place. Care will be required to 
ensure that this risk is minimised. While Highthorn maybe one of the closest receptors, 
the northerly winds which are required to propagate dust to this location, are the least 
common direction. This should substantially reduce the likelihood of dust being 
transferred to this receptor. 

PHASE 5: END OF EXCAVATIONS AND FINAL RESTORATION 

4.18 Following removal of OBM1, removal of OBM2 will begin using the primary excavators. 
This material will be used to backfill the final “box cut” at the southern part of the site. 
Care will be needed during this process as the re-excavated material can easily be 
exposed to turbulent air and transported offsite if adequate mitigation measures are 
not implemented. During removal of OB2, Highthorn will be 270 metres away from site 
operations, with Mile Road (Ramsey) 510 metres from site operations and Teviot 
Cottage 700 metres away.  

4.19 Once the overburden has been used to backfill the site, the perimeter soil mounds will 
be removed, soils replaced and the site landscaped. When deconstructing the soil 
mounds, operations will get within 180 metres of Highthorn albeit for a relatively short 
duration. 

COAL PROCESSING 

4.20 It is proposed that the coal processing area is located within the compound to the 
southeast of Houndalee Cottage. The physical and chemical properties of coal vary 
depending on the coal seam and the position within the seam itself. In order to produce 
a saleable product, coal often needs a degree of processing to meet a client’s 
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specification. This could be crushing the coal to an appropriate size for handling, 
sorting it by size, by grading in a coal screen or mixing and blending to provide the 
correct chemistry. Temporary storage of coal in stockpiles will be required to enable its 
properties to be analysed and to ensure consistency of supply. The processing of coal 
can result in fugitive dust emissions if appropriate mitigation measures are not applied.  

4.21 Fugitive emissions can also arise though wind erosion of the coal stockpiles. Like the 
backfill material, the design of a coal stockpile is important to minimise dust emissions. 
Aerodynamic profiling of mounds reduces the potential for adverse dust emissions. 
Mitigation measures for the coal screens and crushers are discussed in more detail 
within Section 7.4. Mile Road (Ramsey) and Houndalee are the only receptors within 
1000 metres of the coal processing area and have the greatest potential to be affected 
by dust emissions from this area. Houndalee Cottage is most likely to be affected as it 
could encounter both PM10 and nuisance dust. As a consequence of its location, it 
could be downwind of site 21 % of the time, with winds exceeding 5 m/s 9 % of the 
time. 

4.22 The environmental impacts associated with the crushing and processing of coals and 
processing associated activities are covered under an Environmental Permit as part of 
the Environmental Permitting Regulations (2010), with detailed best practice given in 
DEFRA Process Guidance Note 3/05(12). 

VEHICLE MOVEMENTS 

4.23 There will be off-site traffic associated with the haulage of coal from the site which will 
utilise the A1068. Therefore, it is prudent to determine whether this activity will have 
an impact on the air quality at properties close to this road. Teviot Cottage and 
Houndalee are within 200 metres of the A1068 and consequently could be influenced 
by this change (Highways Agency, 2007).    

4.24 It is proposed that coal will be transported from site using articulated heavy goods 
vehicles (HGV), with a maximum 150 loads a day, in addition there will be 150 people 
working on site, largely commuting by car. Using the Highways Agency Design Manual 
for Roads and Bridges (DMRB) screening method and traffic count data obtained as 
part of the Highthorn Surface Mine Transport Statement, the impact of an additional 
300 two way HGV movements and 300 car movements have been calculated.  Results 
indicate that with the increased traffic flow the A1068 will generate PM10 concentrations 
of 0.07 µg/m3 NOx concentrations of 0.8 µg/m3 and NO2 concentrations of 0.4 µg/m3 
at Houndalee Cottage. This is an increase of 0.02 µg/m3 PM10, 0.2 µg/m3 NOx and 0.1 
µg/m3 NO2. At Teviot Cottage, the A1068 will generate 0.21 µg/m3 of PM10, 2.4 µg/m3 
of NOx and 1.1 µg/m3 of NO2. This represents an increase of 0.03 µg/m3 PM10, 0.5 
µg/m3 NOx and 0.2 µg/m3 NO2.  

4.25 Based on this finding an increase in car and HGV movements along A1068 due to 
Highthorn operations will result in slight increases in particulate and oxides of nitrogen 
at Houndalee and Teviot Cottage. The increase in PM10 of 0.02 and 0.2 µg/m3 PM10 
should have negligible impact on local air quality and LAQO. NO2 and NOx 
concentrations within the area are also well below the 40 µg/m3 (7.3 µg/m3 NOx annual 
mean) and consequently this slight measured increase in oxides of nitrogen should 
have negligible effects on human health and air quality. 

 

 

SUMMARY OF SITE ACTIVITIES THAT COULD LEAD TO DUST EMISSIONS 
WITHOUT MITIGATION   
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4.26 Using the dust sensitivity classifications given in Ireland (1992), assessment of the 
proposed design has shown no high sensitivity [to dust] receptors within 1000 metres 
of the operational area.  

4.27 There are a number of potential receptors with medium sensitivity to dust within 1000 
metres of various site operations. Most receptors are either individual dwellings or 
small collections of dwellings. While there will be a few residential dwellings in 
Widdrington Village within 1km of closest site operations, most will be in excess of 1km 
from the majority of site operations. There will be a number of residential properties 
within 1km of site operations along Mile Lane, Widdrington Station but Widdrington 
Station Village itself will be in excess of 1 km away and is unlikely to be influenced by 
site derived dust based on the findings of COMEAP (2002). 

4.28 The greatest potential for dust release during the Highthorn scheme has been 
determined to be the construction and deconstruction of the two overburden storage 
areas. During these activities there is the potential that dust generated during the re-
excavation and haulage of overburden could be exposed to turbulent air and carried 
off site. The closest receptor to the northern overburden storage area is Stonecroft 
which is 300 metres away. Highthorn Farm is closest to the main excavation void, at a 
distance of 270 metres. This work is contained within the excavation void and 
consequently there is less of a chance of the dust being exposed to turbulent air. 
Analysis of the wind rose provided as Figure 2 indicates that southerly winds (travelling 
north) occur more frequently than northerly winds (travelling south). This means that 
there is a greater chance that dust will be transported to Stonecroft during construction 
and re-excavation of the northern overburden storage area, than dust being 
transported to the Highthorn Farm receptor. Northerly and south easterly winds are 
however associated with greater rainfall as illustrated by Figure 3. Rainfall can play an 
important role in air quality management as light rain can dampen the site and reduce 
fugitive emissions from haul roads, excavation areas, overburden storage areas and 
coal processing areas. Consequently, at times when the wind is blowing either 
northerly or southerly there is a greater likelihood of rain and this should reduce the 
propensity of fugitive dust. Table 4 summarises the distance between receptors and 
closest site operations for the Highthorn development. Table 4 also gives the wind 
directions required to transport dust to each receptor and the percentage of the time 
that these winds occur. Detailed analysis of each phase is available in Appendix Tables 
8 to 12. 

Table 4: Distance between receptors and site operations, required wind sectors 
and wind occurrence   

Location Activity Phases 
Distance 

(m)1 
Wind 

Sectors2 

Wind 
Occurrence 

(%)3 

Winds over 
5 m/s (%)4 

Probability 
of Rain (%)5 

Duridge Farm 
Cottages 

Overburden Storage 1 650 210-250 25 13 6 

Excavation 1 800 170-210 18 6 6 

Coal Handling 1 to 5 1800 210-230 13 6 3 

Soil Handling 1 and 5 600 160-250 43 19 14 

Hemscott Hill 

Backfill 3 500 150-280 60 28 19 

Excavation 1 400 240-290 28 15 7 

Coal Handling 1 to 5 1600 230-250 17 9 4 

Soil Handling 1 and 5 280 200-300 47 24 12 

Blakemoor Farm 

Backfill 3 and 4 975 290-330 8 4 2 

Excavation 2 and 3 975 290-310 8 5 6 

Coal Handling 1 and 5 2000 270-290 11 6 3 

Soil Handling 1 to 5 720 250-330 31 15 11 
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The Kennels 

Backfill 4 and 5 1500 300-330 8 6 4 

Excavation 4 1400 300-320 6 2 3 

Coal Handling 1 to 5 2100 290-310 8 4 3 

Soil Handling 1 and 5 1200 290-340 14 6 8 

Ellington Caravan 
Park 

Backfill 5 900 280-320 13 6 6 

Excavation 4 and 5 900 280-320 13 6 6 

Coal Handling 1 to 5 1500 300-320 6 2 3 

Soil Handling 1 and 5 670 280-000 21 7 12 

Highthorn 

Backfill 5 270 320-030 15 6 11 

Excavation 5 270 280-030 12 5 9 

Coal Handling 1 to 5 900 310-340 8 3 6 

Soil Handling 1, 2 and 5 180 280-040 27 12 16 

Teviot Cottage 

Overburden Storage 5 800 000-030 7 3 5 

Excavation 5 800 320-030 15 6 11 

Coal Handling 1 to 5 1400 330-000 8 3 6 

Soil Handling 1, 2 and 5 700 320-030 15 6 11 

Mile Road 
(Ramsey) 

Overburden Storage 2 650 070-110 7 3 5 

Excavation 4 650 060-090 5 2 3 

Coal Handling 1 to 5 750 050-070 3 2 3 

Soil Handling 1 and 5 510 040-240 59 26 27 

Houndalee 
Cottages 

Overburden Storage 1, 2 and 4 750 030-070 7 3 5 

Excavation 3 and 4 750 080-110 6 14 20 

Coal Handling 1 to 5 500 110-170 21 9 13 

Soil Handling 1 and 5 260 040-180 33 14 20 

Widdrington 
Village 

Overburden Storage 1 975 110-140 9 4 6 

Excavation 4 1100 100-140 10 5 7 

Coal Handling 1 1900 140-170 15 7 8 

Soil Handling 1 and 5 1200 110-170 21 9 13 

Stonecroft 

Overburden Storage 1 500 140-210 29 11 13 

Excavation 1 975 130-170 17 8 10 

Coal Handling 1 to 5 1600 180-210 44 21 11 

Soil Handling 1 and 5 320 120-180 23 10 13 

High Chibburn 

Overburden Storage 1 500 170-230 27 11 9 

Excavation 1 750 140-180 19 8 10 

Coal Handling 1 to 5 1700 190-200 7 2 2 

Soil Handling 1 and 5 320 140-210 20 9 5 

Chibburn Farm 

Overburden Storage 1 2400 150-160 12 5 7 

Excavation 1 2900 140-160 11 5 6 

Coal Handling 1 to 5 3500 170 4 2 2 

Soil Handling 1 2400 160 4 2 2 

1) Closest the activity gets to the receptor in metres 
2) wind directions, which under appropriate conditions, could carry dust to the receptor 
3) The percentage of time in which the receptor is potentially downwind of dust source 

4) The percentage of time in which the receptor is potentially downwind of dust source with 5 m/s or above wind speed 
5) The probability of rain when downwind of site activity 
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5. PREDICTIONS AND COMPARISONS WITH AIR 
QUALITY STANDARDS 

5.1 As discussed in paragraph 2.3, Air Quality Limits, Target Value and Objectives are set 
out in the Air Quality Standards Regulations (2010) and the UK Air Quality Strategy 
(2007).  Local Air Quality Management Technical Guidance LAQM.TG (09) (2009) 
does not provide a methodology for calculating PM10 emissions from surface mining or 
quarrying operations.  Therefore, this report will use the methodology provided in 
Annex 1 of Minerals Policy Statement MPS 2 (now withdrawn) which recommends 
using a precautionary +14% on background PM10 , based on the COMEAP (2002) 
study, to give an overall ‘worst case’ increase in annual PM10. 

5.2 Table 5 contains the Defra modelled background concentration for each receptor and 
the additional PM10 generated as a consequence of increased road traffic14 associated 
with the development, as calculated in Section 4. Using the +14% factor on the 
background PM10 methodology as recommended in MPS 2 and COMEAP (2002), the 
overall worst case annual mean PM10 level will be 15 µg/m3.This value is significantly 
below the 40 µg/m3 annual mean AQO. Consequently the operations at the Highthorn 
surface mine should not cause a breach of the annual mean air quality standards.  

Table 5: Predicted PM10 concentrations at receptors in the vicinity of the 
proposed Highthorn scheme 

Location 

Defra 
Background 

PM10 
concentration 

(µg/m3) 

Road traffic 
contribution 
from DMRB 

(µg/m3) 

Background 
+ Road 
traffic 

(µg/m3) 

‘Worst 
Case' 
+14% 
factor 

(µg/m3) 

Predicted 
Annual Mean 

Concentration 
with Scheme 

(µg/m3) 
2016 2022 

Druridge Farm 
Cottages 

11.8 11.5   11.8 1.7 13.5 

Hemscott Hill 11.8 11.5   11.8 1.7 13.5 

Blakemoor Farm 10.4 10.1   10.4 1.5 11.9 

The Kennels 11.7 11.4   11.7 1.6 13.3 

Ellington Caravan 
Park 

13.1 12.8   13.1 1.8 14.9 

Highthorn 12.1 11.7   12.1 1.7 13.8 

Mile Road (Ramsey) 11.9 11.6   11.9 1.7 13.6 

Teviot Cottage 12.9 12.6 2.4 15.3 1.8 17.1 

Houndalee Cottages 11.6 11.3 0.1 11.7 1.6 13.3 

Widdrington Village 11.3 11   11.3 1.6 12.9 

Stonecroft 12.8 12.4   12.8 1.8 14.6 

High Chibburn 11.5 11.3   11.5 1.6 13.1 

Chibburn Farm 12.7 12.4   12.7 1.8 14.5 

5.3 It should be noted that the predicted PM10 concentrations are based on a precautionary 
worst case prediction of a 14% increase in PM10.  In King (2010), analysis of air quality 
data showed a worst case increase of 7 % and an overall increase in PM10 of 3.7 %. 
Based on a Shotton background PM10 concentration of 16.2 µg/m3 a worst case, 7 %, 
increase would be equivalent to an increase of 1.1 µg/m3 PM10 due to site operations, 
while a 3.7 % increase would equate to a 0.6 µg/m3 increase in annual PM10. Assuming 
a similar level of site performance is maintained at Highthorn then it can assumed that 
any increase should be less than the ‘worst case’ prediction. 

5.4 Following the guidelines set out by Environmental Protection UK and Institute of Air 
Quality Management to determine the significance of air quality impacts from a 

                                            
14 Calculated using DMRB screening model 
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development proposal, air quality should be classed as a medium priority consideration 
when considering the proposed Highthorn scheme due to the low background PM10 
but potential 14 % increase in PM10 (EPUK and IAQM, 2015). Assuming similar 
standards are achieved at Highthorn as have been achieved at Shotton Surface Mine, 
air quality would be classed as a low priority consideration (EPUK and IAQM, 2015). 
Following guidelines set out by EPUK medium priority considerations should be 
recommended for permission [in terms of air quality], but mitigation measures should 
be incorporated into the scheme design to ensure that the development conforms to 
best practice standards, and is “air quality neutral” as far as is reasonably practicable 
(EPUK, 2010). 

5.5 Based on the worst case PM10 level of 15 µg/m3, it can also be concluded that PM2.5 

concentrations will also not exceed the guideline annual concentration of 25 µg/m3.  
This conclusion can be made as by definition, PM2.5 comprises a fraction (the smaller 
particles) of PM10, so a PM2.5 concentration can never exceed the PM10 level.  

SHORT TERM (DAILY) VARIATION IN PM10 

5.6 While the COMEAP (2002) +14% factor has been shown to be a suitable method for 
predicting ‘worst case’ annual emissions of PM10 from surface mining operations, on 
certain days when operations are particularly close and upwind of a receptor, increases 
in hourly or daily PM10 concentrations may occur. To account for this, a second method 
can be used which calculates the hourly ‘worst case’ concentrations from a particular 
site operation. This second method is based on an Environment Agency (EA) 
commissioned survey by King (2001) to quantify the actual dust emissions from a coal 
facility. This investigation was carried out at Butterwell Disposal Point (DP) in 
Northumberland and particularly looked into wind erosion of coal stockpiles on the very 
exposed and open DP. The findings of this survey showed that the highest recorded 
concentration of PM10 around the source was 350µg/m3, with an exponential reduction 
concentration with distance. Based on this work a method for calculating air quality 
from surface mines was developed for Local Air Quality Management Technical 
Guidance LAQM.TG(03) (2003) – now withdrawn. Using the LAQM.TG(03) method the 
Process Contribution (PC) for a surface mine can be calculated based on a calculated 
‘worst case’ concentration and the distance between the receptor and the source. This 
relationship is summarised in Equation 1 with the regression equation taken from 
Figure A3.3 in LAQM.TG(03) which predicts the fall-off concentration of PM10 distance 
from source. 

Concentration = ((350µg/m3*Defra background)/26)*(27.975*Distance-1.11)  (1) 

5.7 The results, based on the closest distance to either excavation, coal processing or 
overburden storage operations and are summarised in Table 6 with detailed results for 
the five phases given in the Appendix, Tables 8 to 12. The methodology predicts the 
highest levels will be experienced at Highthorn Farm and Stonecroft which are the two 
closest receptors to site activity. The results are well below the 50 µg/m3 daily mean 
AQO for PM10 and indicate that the AQO should be met at all receptors. It should be 
noted that these results assume the receptor being downwind of the site, with a 
5 m/s wind and no dust mitigation in place. The results are also below the annual 
mean PM10 and PM2.5 objectives of 40 µg/m3/PM10 and 25 µg/m3/PM2.5 respectively. 
Consequently, it can be concluded that it will be highly unlikely that the long or short-
term objectives for PM10 and PM2.5 will be exceeded at any of the receptors surrounding 
the proposed Highthorn site. 
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Table 6: ‘worst case’ hourly PM10 levels 

Location 
Distance 

(m) 

Defra 
Background PM10 

Concentration 
(µg/m3)  

Road traffic 
contribution 
from DMRB 

(µg/m3) 

Background 
+ Road 
traffic 

(µg/m3) 

Hourly 
Process 

Contribution 
(µg/m3) 

Predicted  
hourly 

Concentration 
with Scheme 

(µg/m3) 

2016 2022 

Druridge Farm 
Cottages 

770 11.8 11.5   11.8 2.8 14.6 

Hemscott Hill 440 11.8 11.5   11.8 5.2 17.0 

Blakemoor Farm 850 10.4 10.1   10.4 2.2 12.6 

The Kennels 1200 11.7 11.4   11.7 1.7 13.4 

Ellington Caravan 
Park 

890 13.1 12.8   13.1 2.6 15.7 

Highthorn 270 12.1 11.7   12.1 9.1 21.2 

Mile Road 
(Ramsey) 

510 11.9 11.6   11.9 4.4 16.3 

Teviot Cottage 690 12.9 12.6 2.4 15.3 3.5 19.4 

Houndalee 
Cottages 

330 11.6 11.3 0.1 11.7 7.0 18.8 

Widdrington Village 680 11.3 11   11.3 3.1 14.4 

Stonecroft 320 12.8 12.4   12.8 8.0 20.8 

High Chibburn 320 11.5 11.3   11.5 7.2 18.7 

Chibburn Farm 2400 12.7 12.4   12.7 0.8 13.5 

 

IMPACT OF AIR QUALITY ON NATURAL HABITATS 

5.8 To ensure compliance with European Council Directive 92/43/EEC on the 
Conservation of natural habitats and of wild fauna and flora, priority habitats around 
the Highthorn site were identified in the Ecological Assessment (see Appendix 16.1). 
Six main priority habitats were identified within the near vicinity of the site; (i) coastal 
sand dunes (ii) saline lagoons, (iii) coastal grazing marsh, (iv) deciduous woodland, (v) 
intertidal sands, and (vi) lowland fens. Site relevant critical loads for the surrounding 
habitats were subsequently obtained from Air Pollution Information System 
(www.apis.ac.uk) which showed the habitats were susceptible to oxides of nitrogen 
(NOx) and sulphur dioxide (SO2), with a critical load of 30 µg/m3 and 20 µg/m3 (as 
annual mean values) respectively. With annual mean background concentrations of 
NOx and SO2 in and around the site of 5.8 µg/m3 and 1.8 µg/m3 respectfully, it is unlikely 
that the development will have any impact on surrounding habitats in terms of air 
quality. 

POTENTIAL IMPACT OF DEPOSITED DUST 

5.9 Deposited dust or ‘nuisance dust’ is a coarser fraction of particulate matter, with grain 
sizes greater than 10 µm , and can produce visible dust deposits on flat surfaces. Due 
to its greater size, deposited dust generally has a short residence time in the air and, 
as a result, large dust particles (over 30 µm) are usually deposited within 100 metres 
of the source.  Intermediate sized particles (10-30 µm) can travel 200 to 500 metres 
away from the source (ODPM, 2005). Using the measured distance data provided in 
Table 4, six receptors have been identified within 500 metres of the soil lifting 
operations; Hemscott Hill Farm, Highthorn, Houndalee Cottage, Stonecroft, High 
Chibburn and Mile Road (Ramsey).Three receptors have been identified as being 
within 500 metres of main site operations; Hemscott Hill Farm, Highthorn, Houndalee 
Cottage, with Highthorn the closest with site excavation area up to 270 metres away 
from this receptor and site operations at times as close as 180 metres. Consequently 

http://www.apis.ac.uk/
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under certain conditions and in the absence of appropriate management, deposited 
dust is possible and care needs to be taken when operating close to these properties 
to prevent fugitive emissions occurring. Following guidelines given in IAQM (2014) 
Guidance on the Assessment of Dust from Demolition and Construction it can be 
concluded that the impacts of dust soiling on these premises will be low.   
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6. SITE ASSESSMENT 

6.1 Based on the above assessments this report has identified a number of dust sensitive 
locations, predominantly of medium sensitivity, within 1000 metres of site activities.  
The assessment has also shown that by applying a ‘worst case’ increase in PM10 of 14 
% it is highly unlikely that the PM10 or PM2.5 concentrations will exceed the UK AQO.  
Based on the site assessment flow chart given in the Planning Practice Guidance for 
Minerals and the application of best practice measures on site, it can be concluded 
that despite sensitive premises within 1000 metres, there is no reason to refuse the 
surface mine application on the grounds of air quality impact.  
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7. MITIGATIVE MEASURES AND 
RECOMMENDATIONS  

7.1 When operating a surface mine fugitive emissions of dust can largely be controlled 
through appropriate site management. Examples of mitigation can be found within 
Minerals Planning Statement 2 (2005) – now withdrawn. Additionally, measures 
appropriate for earthworks can be found with the IAQM Guidance on the Assessment 
of Dust from Demolition and Construction (2014). Some of the measures within this 
document may also be appropriate for surface mining operations. Mitigation and good 
practice measures will also be incorporated within the Highthorn Environmental 
Management Plan. Measures to control and mitigate the potential impacts of dust 
include: 

 Maintenance of haul roads using motor graders to prevent the build-up of 
fine material; 

 Provision of water bowsers to spray haul roads and stockpiles with water to 
suppress dust emissions; 

 Concentration of extraction operations to within the working void in order to 
contain dust arising; 

 Concentration of internal traffic on designated haul roads so that dust control 
measures can be focused on particular areas; 

 Upward orientation of exhausts on site plant; 

 Mud and dust removed from paved areas by regular sweeping and washing; 

 Speed restrictions on vehicles within the site; 

 Construction, profiling and sealing of overburden, coal and soil storage 
mounds; 

 Grass seeding of perimeter soil mounds, subsoil mounds and outer faces of 
overburden mounds; 

 Suspension of dust producing operations, if it is deemed likely that site 
derived dust may affect local stakeholders/ receptors. 

7.2 In addition the following is recommended: 

 Below ground tipping space should be maintained for particularly dusty 
material which would otherwise result in fugitive dust emissions if tipped at 
or above ground level. This measure would also be appropriate for times 
when meteorological conditions could result in fugitive emissions of dust if 
material is tipped above ground level; 

 Use of drop chutes and water irrigation on coal processing plant; 

 Erection of wind socks or flags around site to show wind direction, in addition 
to the site weather station.  As wind is responsible for the transport of dust 
off site, easy identification of wind direction will allow site management to act 
promptly when site derived dust may become an issue at local receptors. 
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7.3 As the greatest emissions arise though dump truck movements on unpaved haul roads 
(EPA 1998) the decision to enforce speed restrictions, fit upward orientated exhausts 
on site plant, concentrate internal traffic on designated haul roads and provide water 
bowsers is consistent with best practice and will substantially mitigate site derived dust. 
Likewise the seeding of perimeter soil mounds, subsoil mounds and outer faces of 
overburden mounds will substantially reduce dust emissions though wind erosion. The 
scoping report also details procedures which will be followed when constructing 
overburden storage mounds, which includes the construction of the outer faces  of the 
overburden mound first followed by infilling the mound in subsequent benches. While 
this method is primarily focused on minimising visual impact and mitigating noise 
propagation when constructing the overburden storage mounds, the baffle mounds 
created will help reduce the dispersion of dust generated during the haulage of 
overburden material unloading and shaping of material. When constructing the 
overburden mound, consideration should be given to the nature of the construction 
material. Drift material is typically not as dry and dusty in nature as shale and 
constructing the outer faces in drift material may reduce dust emissions though wind 
erosion. Where possible, below ground overburden storage areas should be reserved 
for occasions when weather conditions would result in excessive dust generation and 
for material that is particularly dusty in nature. 

7.4 Fugitive emissions of dust arising from coal processing can be minimised though the 
use of water irrigation systems on crushing and screening plant. Enclosure of drop 
points and the use of drop shoots will also reduce fugitive emissions of dust during coal 
processing by minimising the exposed free fall of material. Consolidating coal 
stockpiles in clearly delineated piles will prevent vehicles running over the edges of the 
stock piles crushing coal and re-suspending dust. 

COMPLIANCE MONITORING 

7.5 While it is unlikely that dust arising from site will exceed the AQO, real time dust 
monitoring can be a useful tool for the management of fugitive dust emissions. 
TOPAS15 real time optical particle analysers have been situated at Houndalee Cottage 
and Hemscott Hill Farm for the collection of background PM10 and PM2.5 data. These 
instruments measure total suspended particulate (TSP), PM10 and PM2.5 and were well 
situated for the predominant winds that occur over the site. Therefore, reinstatement 
of these instruments at these locations when site operations commence would be 
recommended as they are ideally situated to assess any fugitive dust emissions from 
site. The TOPAS system can be setup with dust alerts which will inform site 
management when a threshold hourly average PM10 concentration is reached and this 
will allow the site to take appropriate action to mitigate dust16 long before there is any 
risk of approaching the 50 µg/m3 PM10 daily mean objective.  

7.6 Moisture bias on the TOPAS instruments, whereby the TOPAS instruments appear to 
consider water droplets in fog and mist as dust, has been well documented by King 
(2010). This could be a particular issue for the coastal location of Highthorn as sea 
breezes in this area can be accompanied by mists, known locally as a "sea fret" or 
"harr" (RAF, 2014). Trigger levels at the Shotton and Brenkley Lane sites have been 
set up to take this aspect into account and is recommended that a similar approach is 
used for Highthorn. This gives a sensible balance between excessive numbers of alerts 
due to moisture while affording a good level of protection at dust sensitive locations. 
This should be regularly reviewed to ensure a good level of protection is maintained. 

7.7 It would be beneficial to assess background levels of deposited dust slides at 
representative receptor locations prior to site operations commencing, but routine 

                                            
15 Turnkey Optical Particle Analysis System 
16 Assuming it is found to be site related 
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monitoring of nuisance dust should not be essential. These slides should be analysed 
to determine the level of soiling and archived.  In the event that dust related complaints 
are received, these slides can be used as reference background conditions to assist 
with any investigations. If nuisance dust monitoring is to be carried out, slides could be 
positioned at Hemscott Hill Farm, Highthorn, Houndalee Cottage, Stonecroft, Mile 
Road (Ramsey) and High Chibburn as these locations provide good spatial coverage 
of the area. 
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8. CONCLUSIONS 

8.1 Highthorn is a proposed surface coal mining scheme located in South East 
Northumberland, approximately 6 km north of Ashington and on land east of A1068 by 
Widdrington Station. The scheme sets out to mine approximately 3 million tonnes of 
coal over seven years (green to green). This assessment looks into the potential impact 
that dust generated by site operations may have on the local area and has been carried 
out in accordance with the appropriate Planning Practice Guidance. 

8.2 This investigation focused on 13 key receptors around the proposed Highthorn 
scheme. These receptors are predominantly residential dwellings and are regarded as 
medium sensitivity [to dust] receptors, based on classifications in Ireland (1992) and 
used in LAQM.TG.09 and IAQM (2014). ‘Worst-case’ increases in PM10 were 
calculated using two methods; (i) +14% method detailed by COMEAP (2002) for long 
term concentrations and (ii) calculated Process Contributions using data gathered from 
King (2001) for short term concentrations. The worst case predictions were all below 
the annual mean PM10 Air Quality Objective (AQO) which is currently set at 40 µg/m3. 
Short term predictions using the process contribution method were also below the 24 
hour average PM10 Air Quality Objective (AQO) which is currently set at 50 µg/m3 which 
should not be exceeded more than 35 times a year. 

8.3 The PM10 predictions using the two methods were also below the annual mean PM2.5 
limit which indicates that this standard will also be met. This conclusion can be made 
as by definition, PM2.5 comprises a fraction (the smaller particles) of PM10. Therefore, 
a PM2.5 concentration can never exceed the existing PM10 level. 

8.4 Based on the site assessment flow chart given in the Planning Practice Guidance 
which accompanies the NPPF it can be concluded that despite sensitive premises 
within 1000 metres of the site, with good practice measures in place, it is most unlikely 
that there will be a significant impact from operations. The developer has put forward 
a number of management measures which are consistent with good practice. This 
report concludes that that there are no sound reasons, in terms of air quality impact 
upon the occupants of local sensitive premises, to refuse the application for the 

proposed surface mining operations at Highthorn. 
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10. APPENDIX 

Table 6, Wind Direction at 10 metres recorded at Boulmer Meteorological 
Station (2009-2013) 

Direction Occurrence % Direction Occurrence % 

0 1.8 180 3.6 

10 1.6 190 3.5 

20 1.7 200 3.4 

30 1.9 210 3.5 

40 1.5 220 4.0 

50 1.1 230 5.2 

60 1.2 240 5.8 

70 1.2 250 6.2 

80 1.3 260 5.1 

90 1.4 270 4.3 

100 1.4 280 3.5 

110 1.5 290 3.3 

120 1.9 300 2.4 

130 2.2 310 2.0 

140 3.1 320 1.9 

150 3.9 330 2.1 

160 4.1 340 2.2 

170 3.9 350 1.6 

Table 7, Wind Speed at 10 metres recorded at Boulmer Meteorological 
Station (2009-2013) 

Wind Speed 
(m/s) 

Occurrence % 
Wind Speed 

(m/s) 
Occurrence % 

0 0.3 13 0.9 

1 4.4 14 0.5 

2 10.9 15 0.3 

3 15.0 16 0.1 

4 16.2 17 0.1 

5 14.6 18 0.1 

6 11.3 19 0.0 

7 8.7 20 0.0 

8 6.0 21 0.0 

9 4.4 22 0.0 

10 3.0 23 0.0 

11 2.1 24 0.0 

12 1.3 25 0.0 
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Plot 1: Site Location Plan 
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Plot 2: Widdrington Station Smoke Control Area. 
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Plot 3: Environmental Receptor plan 
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Plot 4: Highthorn Phase 1 
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Table 8: Phase 1, Distance between receptors and site operations, 
required wind sectors and wind occurrence   
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Plot 4: Highthorn Phase 2 
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Table 9: Phase 2, Distance between receptors and site operations, required 
wind sectors and wind occurrence 
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Plot 6: Highthorn Phase 3 

 



Enviromine                                                                                                                  Air Quality Assessment 
41 

 

Table 10: Phase 3, Distance between receptors and site operations, required 
wind sectors and wind occurrence 
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Plot 7: Highthorn Phase 4 
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Table 11: Phase 4, Distance between receptors and site operations, required 
wind sectors and wind occurrence 
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Plot 8: Highthorn Phase 5 
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Table 12: Phase 5, Distance between receptors and site operations, required 
wind sectors and wind occurrence 

 


