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1 Introduction 

1.1 Overview 
Brauncewell Quarries Ltd (herein BQL) has been granted planning permission to install and 
operate an aggregate washing plant with associated stockpiles, and clean water and silt 
lagoons within the existing limestone quarry in Brauncewell, Sleaford.  

BQL process limestone aggregate and inert waste recycled materials using mobile crushing 
and screening equipment.  

Following the approval of the aggregate washing plant, BQL are seeking to change their 
environmental permit from the existing Standard Rules Permit to a Bespoke Permit to 
include the addition of the washing plant. As part of their application, the Environment 
Agency (EA) require submission of a Dust Emissions Management Plan (DEMP) for the 
proposed operations including the details of any dust and PM10 monitoring. 

DustScanAQ was instructed to carry out a Dust and Air Quality Assessment (DAQA) to 
assess the existing conditions and the impacts that could potentially be caused by the 
introduction of a washing plant in the absence of existing baseline monitoring data. The 
results of this DAQA will be used to produce the site specific DEMP including 
recommendations for monitoring if required. 

1.2 Objective 
The objective of the assessment is to consider potential impacts to air in relation to the 
pollutants identified below and potentially arising from the aggregate washing plant and 
continuation of all other operations at Brauncewell Quarry. The following activities were 
carried out for the assessment: 

 Assessment of impacts from fine particulate matter (PM10
1 and PM2.5

2) and Heavy 
Goods Vehicle (HGV exhaust emissions, as NOx

3) on national air quality objectives; 
 Assessment of impacts from ‘disamenity dust’ (nuisance) on receptors identified to 

be at risk; and 
 Review of standards and controls. 

 
The outcomes of this DAQA will be used to produce the DEMP which will include 
appropriate mitigation and monitoring measures. Where potential adverse impacts are 
judged to be negligible, the need for specialised dust or air quality monitoring equipment 
can be scoped out.  

1.3 Key pollutants 

 
1 Essentially particles less than 10 μm (micron) aerodynamic diameter 
2 Essentially particles less than 2.5 μm (micron) aerodynamic diameter 
3 Oxides of nitrogen (essentially NO and NO2) 
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The key pollutants considered in this assessment are NO2, PM10, PM2.5 and disamenity dust, 
which are discussed below. 

1.3.1 Nitrogen dioxide (NO2) 
NO2 is largely associated with exhaust emissions, especially HGV traffic. The national Air 
Quality Objective (AQO) for NO2 is currently 40 μg/m3 (micrograms per cubic metre) for the 
annual mean and 200 μg/m3 for the hourly mean, which is not to be exceeded more than 
18 times per year. 

It is generally accepted that NO2 levels approach background levels within 50 m from the 
road and at 100 m or more, the difference between the total concentration and the 
background concentration should be as close to zero as will make virtually no difference4. 

1.3.2 Fine particulate matter (PM10 and PM2.5) 
PM10 essentially refers to particles less than 10 μm in aerodynamic diameter and PM2.5 

refers to particles less than 2.5 μm in diameter. 

The AQO for PM10 is currently 50 μg/m3 for the 24-hour mean, not to be exceeded more 
than 35 times per year, and 40 μg/m3 for the annual mean. There is no AQO for PM2.5 
however, there is a target value of 25 μg/m3 as an annual mean, to be achieved by 2020. 

PM10 and PM2.5 are also largely associated with HGV exhaust emissions and re-suspended 
dust but can also arise from a wide range of sources other than traffic. 

1.3.3 Disamenity dust 
‘Dust’ is generally regarded as particulate matter up to 75 μm (micron) diameter and in an 
environmental context can be considered in two categories, according to size: coarser dust 
(essentially particles greater than 10 μm) and fine particulate matter (PM10 and PM2.5) as 
set out above.  

Coarser dust (essentially particles greater than 10 μm) is generally regarded as ‘disamenity 
dust’ or ‘nuisance dust’5 and can be associated with annoyance, although there are no 
official standards (such as AQO) for dust annoyance. Disamenity dust is more readily 
described than defined as it relates to the visual impact of short-lived dust clouds and the 
long-term soiling of surfaces. 

Although it is a widespread environmental phenomenon, dust is also generated through 
many human activities including at mineral sites, construction and demolition sites and 
roads. Dust is generally produced by mechanical action on materials and is carried by 
moving air when there is sufficient energy in the airstream. More energy is required for dust 
to become airborne than for it to remain suspended. 

Dust propagation depends on particle size, wind energy and disturbance activities. Large 
dust particles generally travel shorter distances than small particles although dust 

 
4 Air Quality Consultants (2008) NO2 Concentrations and Distance from Roads (report for Defra)   
5 Note that the expression ‘nuisance dust’ refers here to ‘generally visible particulate matter’ rather than specifically and 
in a legal sense to statutory nuisance, as defined in Section 79 of the Environmental Protection Act 1990. 
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dispersion in the vicinity of the site will be affected by local factors such as weather 
conditions. 

Dust is removed through gravitational settling (sedimentation), washout (for example during 
rainfall or by wetting) and by impaction on surfaces (e.g. on vegetative screening). Dust can 
be re-suspended where conditions allow, such as from bare ground. Dust generation, its 
propagation and potential impacts can be considered in terms of ‘source-pathway-receptor’ 
relationships. Dust can arise from a variety of processes and locations within a site and can 
be difficult to quantify or attribute, especially when there are many other potential dust 
sources in the same locality. 

IAQM (2016) states that for ‘hard rock’ quarries, dust impacts may extend up to 400 m from 
the source, although it is commonly accepted that the greatest impacts from disamenity 
dust will occur within 100 m of the source. There are three potential dust receptors within 
400 m of the site which are discussed below. 

1.4 Site setting 
Brauncewell Quarry is located on Long Lane, Nr Brauncewell, Sleaford, Lincolnshire, NG34 
8RL. The surrounding area is largely rural with agricultural fields bounding the site on all 
sides. There are a few individual residential properties located on Long Lane. There is also 
a disused farmhouse approximately 100 m southwest of the site boundary. 

The majority of the working area is several metres below ground level. A large, seeded soil 
bund bounds the site on all sides. The quarry is also heavily screened by thick vegetation 
to the north, east and south.  

The site entrance is concreted up to the wheel wash. The car park is gravel. The processing 
and stockpile areas are composed of an engineered hardstanding constructed from 
compacted, granular, hardcore material.  

The site plan is set out in Appendix B: Figure B.2. The primary limestone extraction area is 
situated in the north part of the site. There is stockpile area near the extraction area where 
crushed and screened material is stored in bays. There are nine Landfill Cells: eight along 
the east side of the site and one in the middle. There are also some older landfill areas in 
the middle and to the south of the site. There is also a recycling area near the site entrance. 

There are no local or nationally designated ecological sites (such as Site of Specific 
Scientific Interest (SSSI), Special Protection Areas (SPA), Special Areas of Conservation 
(SAC), Ramsar sites or Local Nature Reserves (LNR)) within 1 km of the site boundary. The 
nearest ecological designation is High Dyke SSSI approximately 3.6 km west of the site.  

1.5 Proposed development 
As mentioned above, BQL have been granted planning permissions to install an aggregate 
washing plant at their limestone quarry. The washing plant will be installed within the 
existing recycling area near the site entrance and office buildings and will occupy an area 
of approximately 1.75 ha. The layout of the washing plant is shown in Appendix B: Figure 
B.3 
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The installation of the washing plant will not alter the permitted tonnages for exporting, 
importing or recycling. The plant will be operated under an Environmental permit with a limit 
of 75,000 tonnes per annum. The processed material is anticipated to have a moisture 
content of c. 8%. 

Consequently, no new or additional waste streams will be produced from the washing plant 
and there will be no increase to daily HGV movements. The washing plant is proposed to 
be used for the lifetime or the quarry which is currently conditioned to be by 2044. 
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2 Legislation, policy and non-statutory guidance 

2.1 Overview 
This section of the report sets out the relevant legislative, policy and guidance context for 
the assessment of Brauncewell Quarry. 

2.1.1 National 
The principal national planning policy guidance in respect of the proposed development is 
the National Planning Policy Framework (NPPF)6, which is supported by Planning Practice 
Guidance (PPG)7. 

The NPPF states that when determining planning applications, local authorities should 
ensure that there are no unacceptable adverse impacts, including those on the natural 
environment or human health, and should take into account the cumulative effect of multiple 
impacts from individual sites and/or from a number of sites in the locality. 

The minerals technical guidance for the NPPF states: “There are five key stages to a dust 
assessment study: 

 establish baseline conditions of the existing dust climate around the site of the 
proposed operations; 

 identify site activities that could lead to dust emission without mitigation; 
 identify site parameters which may increase potential impacts from dust; 

 recommend mitigation measures, including modification of site design; and 
 make proposals to monitor and report dust emissions to ensure compliance with 

appropriate environmental standards and to enable an effective response to 
complaints.” 

This assessment has been carried out in accordance with the NPPF and the associated 
PPG. 

2.2 National Air Quality Strategy (NAQS) 
The Air Quality Regulations (AQR) prescribes National Air Quality Objectives (AQOs) to be 
achieved for a range of pollutants. These include NO2 and PM10 as set out above. 

The most recent guidance for the minerals industry8 includes a Site Assessment Flow Chart 
(reproduced at Figure 2.1) to determine the potential impact of developments in relation to 
the AQOs. 

 
6 Department of Communities and Local Government (2018). National Planning Policy Framework 
7 National Planning Practice Guidance web-based resource. Available at: http://planningguidance.planningportal.gov.uk/   
8 IAQM (2016) Guidance on the Assessment of Mineral Dust Impacts for Planning 
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Consequently, where residential properties or other sensitive land uses are within 1 km of 
the actual source of emission, the potential for emissions to cause a breach of AQOs should 
be assessed. 

Where emissions from site activities are unlikely to cause a breach of AQOs the site should 
apply good practice measures in dust management to avoid causing dust annoyance, such 
as set out in PGN 3/08(12)9. 

 

 

Figure 2.1: Site assessment flow chart (from IAQM 2016 Minerals Guidance) 

Under AQR, local authorities are required to review the existing and projected airborne 
concentrations of these pollutants and compare them with the AQO. If an exceedance of 
any AQO appears likely, an Air Quality Management Area (AQMA) is to be designated with 
the aim of achieving the objective by the due date.  

The local authorities responsible for assessing air quality in the locality of Brauncewell 
Quarry is Quarry are Lincolnshire County Council (LCC) North Kesteven District Council 
(NKDC). 

 
9 Process Guidance Note (PGN) 3/08(12) Statutory guidance for quarry processes 
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2.3 Lincolnshire County Council/North Kesteven District Council 
regional/local policy 
The Annual Status Report (2019)10 for NKDC states that there is currently one AQMA 
(AQMA No.6 in Grantham) in the district which was declared in 2018 for exceedances of 
the NO2 annual mean and 1-hour AQOs. The Grantham AQMA is more than 18 km 
southwest of Brauncewell Quarry. Outside of Grantham AQMA, there were no AQO 
exceedances in the district in 2018. 

The screening opinion from LCC on the planning application to install and operate the 
aggregate washing plant stated that an Environmental Impact Assessment would not be 
required for the proposal as the development was within the existing site and would not 
increase the tonnage of materials handled onsite or imported and exported.  

2.4 Environment Agency permit application requirements 
BQL currently hold an IPPC permit (IPPC/2004/7) covering the emission of dust from the 
quarry issued by NKDC. BQL require a bespoke permit in order to undertake additional site 
activities associated with the aggregates washing plant. The application process requires a 
DEMP and has been requested by the EA.  

A DEMP is required when: 

 “Keeping and/or trading aggregates, soils, ashes or similar materials; and/or 

 Receiving, processing or producing fine or dusty materials.” 

And when the site is: 

 “Within 500 m of a sensitive receptor such as a home, school, hospital or nursing 
home, food preparation or similar.” 

The EA also state a risk assessment is required when applying for, or change, a bespoke 
permit. The EA state the following steps should be carried out to do a risk assessment: 

 “Identify and consider risk for your site, and the sources of the risks; 

 Identify the receptors (people, animals, property and anything else that could be 
affected by the hard) at risk from your site; 

 Identify the possible pathways from the sources of the risks to the receptors; 

 Assess risks relevant to your specific activity and check they’re acceptable and can 
be screen out; 

 State what you’ll do to control risks if they’re too high; and 

 Submit your risk assessment as part of your permit application.” 

 
10 North Kesteven District Council 2019 Annual Status Report (2019)  
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The EA also state: 

“You can ‘screen out’ potential risks from emissions to air, discharges to water or deposition 
onto land by carrying out tests to check whether they’re within acceptable limits or 
environmental standards. If they are, you do not need to do any further assessment of the 
pollutant because the risk to the environment is insignificant.” 

2.5 Non-statutory guidance 
There is no standard method for carrying out a dust assessment for minerals sites although 
IAQM (2016) and others provide guidance, as noted above. 

This assessment has been carried out with reference to the most recent minerals guidance 
from IAQM, which states: “The assessment approach described here requires a degree of 
professional judgement from a competent and suitably experienced air quality professional 
in order to reach a conclusion on the overall significance of the effect. This guidance is 
based on the judgement of the IAQM Minerals Guidance Working Group. The IAQM does 
not expect practitioners to follow the suggested approach in all circumstances.” 

The assessment has also been carried out with reference to previous guidance for the 
minerals industry and other sectors including, but not limited to Arup Environmental 
(1995)11, AEA Technology (2010)12 and EPUK and IAQM (2017)13. 

  

 
11 Arup Environmental (1995) The Environmental Effects of Dust from Surface Mineral Workings 
12 AEA Technology (2010) Management, mitigation and monitoring of nuisance dust and PM10 emissions arising from the 
extractive industries: an overview 
13 EPUK and IAQM (2017) Land-Use Planning & Development Control: Planning For Air Quality 
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3 Methodology 

3.1 Overview 
This section of the report sets out the methodology followed for the assessment, which 
considers potential impacts arising from the key pollutants and residual source emissions 
(i.e. after mitigation) set out above. 

The methodology is based on the IAQM 2016 minerals guidance. In the absence of baseline 
dust monitoring data from the site, all processes for the entire site footprint have been 
assessed using the IAQM guidance as well specific processes with the introduction of the 
aggregates washing plant. Where the IAQM guidance suggests the risk of adverse impacts 
to be Negligible, the requirement for baseline monitoring could be scoped out of the DEMP. 

3.2 Scope of assessment 
This section outlines the temporal and spatial aspects of the assessment. 

3.2.1 Temporal scope 
The effects of the change in operation at Brauncewell Quarry have been considered for 
2020 and beyond. 

3.2.2 Spatial scope 
The site footprint covers an area of approximately 33 ha and is shown in Figure B.1 in 
Appendix A. The site of the aggregates washing plant covers an approximate area of 1.75 
ha. 

3.3 Meteorological data 
Weather conditions can have a significant effect on the potential for dust propagation from 
a minerals site. Wind speed (and direction) and precipitation are of particular importance 
and dust can be carried from a source towards receptors (such as nearby homes and other 
businesses) according to the strength and direction of wind.  

Precipitation is recognised to suppress dust and 0.2 mm of antecedent rainfall is considered 
sufficient to suppress windblown dust for a number of hours. 

3.4 Receptors 
Dust receptors can be within or beyond a site boundary. Whilst dust generation within a site 
such as Brauncewell Quarry is primarily of concern to its operator, staff and visitors, dust 
can propagate beyond the site boundary to affect people and properties, unless adequate 
control measures are in place. It is important to recognise that there may be other dust 
sources in the vicinity of a site (such as road traffic or arable farmland). 

As IAQM (2016) states above, adverse impacts from ‘hard rock’ operations are uncommon 
beyond 400 m. Consequently, relevant receptors with ‘ ‘High’ sensitivity within 400 m of the 
site have been considered for this assessment and are summarised in Table 3.1 below and 
are shown on the ordnance survey map presented in Appendix B:  



 

Dust and Air Quality Assessment 
Proposed Installation of an Aggregates Washing Plant at 

Brauncewell Quarry, Sleaford 
  June 2020 

 

       
ZBQL | Dust and Air Quality Assessment | Revision B | Final 

 10 

. Whilst School Row is greater than 400 m from the site of the proposed washing plant, the 
property is within 400 m of other site operations and therefore has been considered in this 
assessment. Full details are set out in Table A.1 in Appendix A.  

Table 3.1: Receptor locations potentially affected by dust from operations at Brauncewell 
Quarry 

Receptor Easting Northing Sensitivity 

Hilltop Cottage 502879 351542 High 

New Homestead Farm 503636 352131 High 

School Row 502566 351524 High 

 
As discussed in Section 1.4, there are no local or national designated ecological receptors 
within 1 km of Brauncewell Quarry. Impact on ecological receptors from the installation of 
the washing plant are therefore judged to be negligible and have therefore been scoped out 
of this assessment.  

3.5 Assessment criteria 
The assessment has been carried out with reference to relevant guidance, including IAQM 
(2016). Key tables and figures from that guidance are reproduced below. 

3.5.1 NO2 
Current guidance14 suggests that a change in traffic movements of 100 HGV movements 
per day (or 25 within or adjacent to an AQMA) can be an indicative trigger level for when 
the operational traffic of a development could have a significant effect on air quality. In 
effect, NO2 can be scoped out of the assessment if vehicle movements are below the 
indicative threshold.  

In addition, NO2 can be associated with exhaust emissions from Non-Road Mobile 
Machinery (NRMM). Guidance for the construction industry states that these are unlikely to 
make a significant impact on local air quality, and in the vast majority of cases will not need 
to be quantitatively assessed15.  

The installation of the aggregates washing plant will not affect the number of HGV 
movements per day at Brauncewell Quarry. Therefore, NO2 impacts from the aggregates 
washing plant will be negligible and are not considered further in this assessment. 

3.5.2 PM10 
From above, PM10 can be associated with HGV and NRMM exhaust emissions but, as with 
NO2, can be scoped out of a detailed air quality assessment if there is a change of less than 
100 HGV movements per day (or 25 within or adjacent to an AQMA).  

 
14 Environmental Protection UK (EPUK) 2012 Development Control: Planning for Air Quality (2010 Update) 
15 IAQM (2014) Guidance on the assessment of dust from demolition and construction   
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With regard to PM10 emissions from the site, one approach is that the potential impacts on 
the AQO can be determined by comparing the total predicted environmental concentration 
(PEC) of PM10 estimated to arise from the site with the annual mean objective. The PEC 
can be determined by combining the existing background ambient concentration (AC) and 
the expected process contribution (PC). 

The AC for PM10 can be determined from publicly available monitoring data or, where this 
is not representative, site-specific monitoring data. For the purposes of this report, the 
publicly available data are considered representative; these include the Defra national 
annual estimated average background concentrations, which are determined for every local 
authority in the UK at 1 × 1 km grid square resolution16. 

The most recent IAQM guidance states at Section 5.2: “If the long term background PM10 

concentration is less than 17 μg/m3 there is little risk that the Process Contribution (PC) 
would lead to an exceedance of the annual-mean objective and such a finding can be put 
forward qualitatively, without the need for further consideration, in most cases.” 

The PC for Brauncewell Quarry the consequent PEC and resultant impacts on the AQO for 
PM10 arising from the site are considered further below. 

3.5.3 PM2.5 
From above, PM2.5 can be associated with HGV and NRMM exhaust emissions but, as with 
NO2 and PM10, these emissions can be scoped out of this assessment if there is a change 
of less than 100 HGV movements per day (or 25 within or adjacent to an AQMA).  

3.5.4 Disamenity dust 
From above, it is recognised that dust impacts reduce with distance. IAQM suggests that 
dust assessments are carried out in relation to 3 distance criteria, as reproduced in Table 
3.2. These criteria have been applied to this assessment.  

Table 3.2: Categorisation of receptor distance from source (reproduced from IAQM, 2016) 

Category Criteria 

Distant Receptor is between 200 and 400 m from the dust source 

Intermediate Receptor is between 100 and 200 m from the dust source 

Close Receptor is less than 100 m from the dust source 

In addition to the above, wind speed and frequency are recognised to affect dust 
propagation. The IAQM guidance (2016) suggests a range of wind frequency criteria, as 
reproduced in Table 3.3. These criteria have been applied to this assessment. 

 
16 http://laqm.defra.gov.uk/review-and-assessment/tools/background-maps.html 
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Table 3.3: Categorisation of frequency of potentially dusty winds (reproduced from IAQM, 
2016) 

Frequency Category Criteria 

Infrequent Frequency of winds (>5 m/s) from the direction of the dust source on 
dry days are less than 5% 

Moderately frequent The frequency of winds (>5 m/s) from the direction of the dust source 
on dry days are between 5% and 12% 

Frequent The frequency of winds (>5 m/s) from the direction of the dust source 
on dry days are between 12% and 20% 

Very frequent 
The frequency of winds (>5 m/s) from the direction of the dust source 
on dry days are greater than 20% 

From this, IAQM (2016) suggests that the effectiveness of the pathway for dust propagation 
may be evaluated by combining the distance/s to receptors and the frequencies of 
potentially dusty winds (as set out in Table 3.4). This method has been applied to this 
assessment. 

Table 3.4: Estimation of ‘Pathway Effectiveness’ using wind and distance criteria 
(reproduced from IAQM, 2016) 

  Frequency of potentially dusty winds 

  Infrequent Moderately 
frequent Frequent Very frequent 

Receptor 
Distance 
Category 

Close Ineffective Moderately 
Effective 

Highly 
Effective 

Highly 
Effective 

Intermediate Ineffective Moderately 
Effective 

Moderately 
Effective 

Highly 
Effective 

Distant Ineffective Ineffective Moderately 
Effective 

Moderately 
Effective 

IAQM (2016) suggests that the ‘risk’ of dust impact may be assessed by considering the 
pathway effectiveness (from Table 3.4) in combination with the residual source emissions. 
This approach has been followed for this assessment; the residual source emissions for the 
identified operations at the site are set out below in Section 3.6. 

As stated by IAQM (2016), estimation of residual source emissions is a matter of 
professional judgement based on knowledge of the site and its locality, the processes 
involved and how these might relate to corresponding activities at other sites.  

Consequently, it should be recognised that these are wide ranging and therefore not 
prescriptive criteria and, as with all other aspects of dust assessment, rely on professional 
judgement based on the experience of the assessor. 
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IAQM (2016) suggests that the pathway effectiveness and residual source emissions may 
be combined to determine the dust risk, as shown in Table 3.5. 

Table 3.5: Estimation of dust impact risk (reproduced from IAQM, 2016) 

  Residual Source Emissions 

  Small Medium Large 

Pathway 
Effectiveness 

Highly effective 
pathway Low Risk Medium Risk High Risk 

Moderately 
effective pathway Negligible Risk Low Risk Medium Risk 

Ineffective 
pathway Negligible Risk Negligible Risk Low Risk 

From this, the magnitude of dust impacts may be evaluated by combining the dust risk with 
the receptor sensitivity (noted above), as shown in Table 3.6. This approach has been 
followed for this assessment. 

Table 3.6: Descriptors for magnitude of dust effects (reproduced from IAQM, 2016) 

  Receptor Sensitivity 

  Low Medium High 

Dust 
impact risk 

High Risk Slight Adverse 
Effect 

Moderate Adverse 
Effect 

Substantial 
Adverse Effect 

Medium Risk Negligible Effect Slight Adverse 
Effect 

Moderate Adverse 
Effect 

Low Risk Negligible Effect Negligible Effect 
Slight Adverse 

Effect 

Negligible Risk Negligible Effect Negligible Effect Negligible Effect 

 

Consequently, from the IAQM (2016) guidance an assessment of the potential severity of 
dust impacts associated with the operation may be determined. 

As stated above, there are no official standards (such as AQO) for disamenity dust. In the 
absence of standards, a number of methods have been developed to assess visible dust. 
The two principal approaches are based either on measurement of the mass of settled dust 
or the assessment of change in the properties of a surface such as its loss of reflectance or 
discolouration (‘soiling’) on a glass microscope slide or adhesive ‘sticky pad’. 

‘Custom and practice’ thresholds for dust annoyance are commonly applied to these 
methods and minerals industry guidance recommends that site-specific thresholds should 
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be agreed between the site operator and the regulator, as these will be appropriate for both 
the site and its surroundings17. 

The results of the assessment for disamenity dust are set out in Section 5.3 below. 

3.6 Dust sources, potential for emissions and residual source 
emissions (with mitigation) 
From above, there are potential receptors within 400 m of the existing operations at 
Brauncewell Quarry including the recycling area where the aggregates washing plant will 
be installed. Therefore, disamenity dust has been assessed in this report. 

There is a potential for dust emissions to occur at various stages of the operation, but these 
can generally be controlled by good practice measures, formalised in a DEMP. The potential 
dust sources from operations where mitigation is presumed to have been applied is known 
as residual dust emissions. Existing sources or site activities that may give rise to dust at 
Brauncewell Quarry are: 

 Overburden removal, storage and reinstatement; 
 Mineral extraction, handling and processing; 
 Mobile plant (both on-site and off-site vehicle movements), and 
 Wind scouring of exposed surfaces and stockpiles. 

Activities associated with the aggregates washing plant would usually be considered by of 
mineral handling and processing activities. For the purposes of this dust assessment, the 
washing plant has been considered as a separate residual source emission. Soil stripping, 
storage and reinstatement has not been assessed as the site is already operational and 
any additional soil stripping is expected to be minimal. 

The dust sources at Brauncewell Quarry are considered below. From these, the determined 
residual source emissions are stated per activity and are set out in Table 3.7 below. 

Table 3.7: Residual source emissions 

Activity Residual source emission 

Overburden removal, storage and reinstatement Medium 

Mineral extraction, handling and processing Medium 

On-site haulage Medium 

Wind scouring of exposed surfaces and stockpiles Medium 

Aggregate washing plant Small 

 

 
17 AEA Technology (2010). Management, mitigation and monitoring of nuisance dust and PM10 emissions arising from 
the extractive industries: an overview   
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The results of the assessment for disamenity dust are set out in Section 5.3. 

3.6.1 Overburden removal, storage and reinstatement (including inert fill) 
There is potential for moderate to high levels of dust emission during overburden handling, 
storage and replacement, although it can usually be worked at higher moisture contents 
than soils, thus reducing the risk of unacceptable dust emissions from this aspect of site 
operations. 

The risks of dust emission from quarry waste and inert material will vary according to the 
nature of the materials handled. There is a relatively low risk of dust emission from freshly 
excavated subsoil whereas there can be a higher risk of wind-blow from dry, unconsolidated 
materials. 

The residual source emissions from overburden removal, storage and reinstatement, 
including inert fill, are considered to be Medium.  

3.6.2 Mineral extraction, handling and processing 
There is a significant risk of dust emissions from mineral extraction with mitigation, 
particularly during the break/ripping and extraction of limestone and when operations take 
place at higher levels in the quarry. There is also a risk of dust emissions from handling 
mineral processing such as crushing and screening. This includes handling and processing 
imported materials in the recycling area. 

With reference to the mitigation measures set out below the residual source emissions from 
mineral extraction are considered to be Medium. 

3.6.3 Mobile plant and on-site and off-site haul roads 
There is a high risk of dust propagation from transport on unpaved roads unless appropriate 
mitigation measures are applied. Dust may be generated from downward-blowing exhausts 
and cooling fans. There is also a risk of track-out from HGVs and other vehicles onto the 
public highway.  

The residual source emissions from mobile plant and on-site haul roads are considered to 
be Medium. 

3.6.4 Wind scouring from bare ground and exposed surfaces  
As a general rule there is a moderate risk of wind-blown dust propagation from dry surface 
layers of stripped surfaces and bare ground. 

The residual source emissions for wind scouring from bare ground and exposed surfaces 
(including stockpiles) are considered to be Medium. 

3.6.5 Aggregate washing plant 
There is generally a low risk of dust propagation from aggregate washing and handling as 
water and dampening down is an effective method for suppressing dust emissions. The 
processed material is anticipated to have a moisture content of c. 8%. The greatest risk of 
dust emissions are generally associated with the fee hoppers, conveyors to the screening 
plants and discharge points from the dry processing plant screening.  
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The residual source emissions from the aggregate washing plant are considered to be 
Small. 

3.7 Uncertainties, limitations, and assumptions 
As stated above, there is no standard method for carrying out a dust assessment at a 
minerals site, and the 2016 IAQM guidance recognises the need for professional judgement 
in carrying out such an assessment. Consequently, an uncertainty associated with any 
minerals dust assessment is that the assessor’s judgement is appropriate. 

A limitation of this assessment is that it has been carried out with reference to weather data 
from beyond the site boundary. This is in accordance with the IAQM (2016) guidance. The 
weather data used for the assessment were provided by a recognised supplier and from the 
nearest available location to the site. 

It is assumed that the site will be operated as described for the purposes of this assessment. 

It is assumed that the dust mitigation measures set out in the DEMP will be applied as 
recommended, and consequently that the residual source emission values determined in 
this assessment are realistic estimates of dust emissions associated with the operations 
described. 
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4 Baseline conditions 

4.1 Overview 
This section sets out local air quality data and weather for the site. 

4.2 Defra background concentrations 

4.2.1 Local air quality 
The local background concentrations have been taken from Defra18 with 2017 as the 
baseline and up to 2020 (the earliest anticipated installation of the washing plant) used for 
future predicted concentrations. 

4.2.2 PM10  
The estimated PM10 concentrations for 2017 and 2020 for the grid square nearest to 
Brauncewell Quarry are set out in Table 4.1 below. The table shows background levels are 
below the annual AQO for PM10. 

Table 4.1: Defra background PM10 concentrations 

Grid Reference PM10 Concentration (μg/m3) 
Easting Northing 2017 2020 
502500 352500 15.8 15.3 
503500 352500 16.1 15.5 
502500 351500 16.3 15.7 
503500 351500 16.1 15.5 

Average 16.1 15.5 

4.2.3 PM2.5  
Table 4.2 sets out the estimated PM2.5 concentrations for the grid square nearest to 
Brauncewell Quarry. The table shows background concentrations are well below the 
government target level for PM2.5 to be achieved by 2020. 

Table 4.2: Defra background PM2.5 concentrations 

Grid Reference PM2.5 Concentration (μg/m3) 
Easting Northing 2017 2020 
502500 352500 8.8 8.4 
503500 352500 8.9 8.5 
502500 351500 8.9 8.4 
503500 351500 8.9 8.5 

Average 8.9 8.4 

 
18 https://uk-air.defra.gov.uk/data/laqm-background-maps?year=2017  
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4.3 Baseline data 
In the absence of existing baseline data, information from best available guidance and 
nearest available reporting weather station have been used.  

4.3.1 Disamenity dust 
There are no baseline disamenity dust data for Brauncewell quarry though it is understood 
that no dust complaints have been received in at least the last ten years of operation. 
Previous guidance for the minerals industry suggests that typical dust deposition rates 
range from 10 to 50 mg/m2/day in rural areas, 30 to 80 mg/m2/day in suburban areas and 
80 to 160 mg/m2/day in town centre or industrial areas19. 

For reference, Environment Agency M17 guidance20 suggests a ‘custom and practice’ 
threshold of 200 mg/m2/day where complaints may be likely and as a means of assessing 
site performance in the absence of any recognised limits values for visible deposited dust. 

The immediate site setting is rural thus the baseline dust deposition rates may therefore lie 
in the typical range for rural areas. 

4.3.2 Weather 
A wind rose for Cranwell (the nearest available reporting station to Brauncewell Quarry with 
sufficient data), approximately 6 km to the southwest of the site) for ‘dry’ hours21 winds (for 
2015 – 2019) is presented at Figure 4.1. 

 
19 Waller Associates for DoE (1991) Environmental Effects of Surface Mineral Workings 
20 Environment Agency (2013) Monitoring Particulate Matter in Ambient Air around Waste Facilities 
21 ‘Dry’ hours are those with less than 0.2 mm liquid equivalent precipitation and are associated with an increased risk of 
dust propagation. 
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Figure 4.1: 5-year average wind rose, Cranwell, 2015 – 2019 
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5 Potential Impacts 

5.1 Overview 
This section outlines the potential impact on air quality of individual operations at 
Brauncewell Quarry along with the cumulative impact of existing dust sources in the locality. 

5.2 AQO 
The potential impact of the operations at Brauncewell Quarry on the AQO for PM10 and 
PM2.5 are considered below. As discussed in Section 3.5.1, impacts associated with the 
installation of the washing plant on the NO2 AQO will be negligible and have therefore been 
scoped out of this assessment 

5.2.1 PM10 
From above, where the background PM10 concentrations are below 17 μg/m3, it is 
considered that there is little risk that the annual mean would be exceeded from operations 
associated with mineral sites. Given the installation of the washing plant will only result in a 
slight change of operations at Brauncewell Quarry, PM10 impacts are not considered to be 
significant. 

5.2.2 PM2.5 
From above, PM2.5 Defra background concentrations were well below the 2020 target level 
for PM2.5. Therefore, PM2.5 impacts are not considered to be significant. 

5.3 Disamenity dust 
This section sets out the potential impacts of the operation which have been determined by 
means of the method outlined by IAQM (2016). 

The potential impacts for disamenity dust emissions associated with the proposed 
installation of the aggregates washing plant are set out in Appendix A, Table A.1 whilst the 
potential impacts for existing dust sources at Brauncewell Quarry are set out in Table A.2. 
Dust sources have been considered for receptors within 400 m of any part of the operation 
at the quarry. 

Table A.3 shows the potential magnitude of dust effects from the aggregates washing plant 
on Hilltop Cottage and New Homestead Farm would be negligible. School Row is more than 
800 m from the site of the proposed washing plant and therefore dust impacts on School 
Row would also be negligible.  

Table A.4 demonstrates that disamenity dust impacts from existing site operations at 
Brauncewell Quarry are considered to be negligible. This can be considered a confident 
conclusion given the quarry has been operating in this manner for at least ten years without 
receiving a dust complaint. 

Consequently, the assessment shows that provided appropriate mitigation measures are 
applied, there would not be significant impacts at offsite receptors from disamenity dust 
associated with existing site operations or the use of the aggregates washing plant. 
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With reference to the IAQM (2016) minerals dust guidance the overall disamenity dust 
impact is therefore considered to be not significant. 

5.4 Cumulative impacts 
Other sources of dust or air quality pollutants in the locality could increase the magnitude 
of effects through cumulative impacts.  

As stated in Section 1.4, the surrounding area is largely rural. Some agricultural activities, 
such as cultivating or harvesting, can be inherently dusty and could increase dust 
propagation and deposition in the locality. However, these activities are generally temporary 
and short-lived and are unlikely to increase dust emissions for a sustained period of time. 

There are no other significant activities within 400 m of the site boundaries and as such 
cumulative impacts on AQOs and disamenity dust impacts are considered to be negligible.  
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6 Conclusion 
BQL is applying to change their existing Standard Rules Environmental Permit to a Bespoke 
Permit after they were granted planning permission to install an aggregates washing plant 
at their limestone quarry near Sleaford. 

This assessment was carried out by competent professionals and with appropriate 
reference to relevant policy and guidance. 

The assessment considered the potential impacts on the Air Quality Objectives (AQO) and 
‘nuisance’ or ‘disamenity’ dust arising from the proposed washing plant as well as existing 
operations at Brauncewell Quarry in the absence of site baseline monitoring data. 

The assessment found that there would be no adverse impacts on the AQO from either the 
continued operations at Brauncewell Quarry or the use of the aggregate washing plant, and 
thus were not significant. Defra background modelled PM10 concentration were also well 
below the annual AQO. Where the background PM10 concentrations are below 17 μg/m3, it 
is considered that there is little risk that the annual mean would be exceeded from 
operations associated with mineral sites. Given the installation of the aggregates washing 
plant will not increase daily HGV movements, the impacts on PM10 AQOs are considered 
to be Negligible and therefore not significant.  

The assessment found that provided appropriate mitigation measures are adopted at 
Brauncewell Quarry any disamenity dust on nearby receptors would be Negligible. The 
overall impact from the installation of the aggregate washing plant and the continued 
operations at Brauncewell Quarry are therefore considered to be not significant.  

Consequently, this assessment shows that Brauncewell Quarry can continue to be operated 
in a manner unlikely to cause adverse air quality or dust impacts in its vicinity. 

 
DustScanAQ 

June 2020 
 



 

Dust and Air Quality Assessment 
Proposed Installation of an Aggregates Washing Plant at 

Brauncewell Quarry, Sleaford 
  June 2020 

 

       
ZBQL | Dust and Air Quality Assessment | Revision B | Final 

 23 

Appendix A  
Table A.1: High sensitivity receptors within 400 m of the proposed aggregates washing plant  

Receptor Sensitivity Minimum 
distance (m) 

Distance 
category Screening Direction/s to 

dust source 

Hilltop Cottage High 300 Distant High 315 - 345 

New 
Homestead 
Farm 

High 320 Distant High 015 - 045 

 

Table A.2: High sensitivity receptors within 400 m of existing quarry operations  

Receptor Sensitivity 
Dust 
Source 
Location 

Dust Source 
Type 

Minimum 
distance 

(m) 
Distance 
category Screening 

Direction
/s to 
dust 

source 
Hilltop 
Cottage High Site 

Entrance  
On-site 
haulage 205 Distant High 285 - 345 

Hilltop 
Cottage High 

Existing 
Recycling 
Area 

Mineral 
extraction and 
handling 

300 Distant High 315 - 345 

Hilltop 
Cottage High 

Existing 
Recycling 
Area 

On-site 
haulage 300 Distant High 315 - 345 

Hilltop 
Cottage High 

Existing 
Recycling 
Area 

Wind scouring 
of exposed 
surfaces and 
stockpiles 

300 Distant High 315 - 345 

Hilltop 
Cottage High Landfill 

Cell 1 

Mineral 
extraction and 
handling 

370 Distant High 345 - 015 

Hilltop 
Cottage High Landfill 

Cell 1 
On-site 
haulage 370 Distant High 345 - 015 

Hilltop 
Cottage High Landfill 

Cell 1 

Wind scouring 
of exposed 
surfaces and 
stockpiles 

370 Distant High 345 - 015 

New 
Homestead 
Farm 

High Site 
Entrance 

On-site 
haulage 220 Distant High 015 - 075 

New 
Homestead 
Farm 

High 
Existing 
Recycling 
Area 

Mineral 
extraction and 
handling 

320 Distant High 015 - 045 

New 
Homestead 
Farm 

High 
Existing 
Recycling 
Area 

On-site 
haulage 320 Distant High 015 - 045 

New 
Homestead 
Farm 

High 
Existing 
Recycling 
Area 

Wind scouring 
of exposed 
surfaces and 
stockpiles 

320 Distant High 015 - 045 
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School 
Row High Landfill 

Cell 2/3 

Mineral 
extraction and 
handling 

300 Distant High 255 - 285 

School 
Row High Landfill 

Cell 2/3 
On-site 
haulage 300 Distant High 255 - 285 

School 
Row High Landfill 

Cell 2/3 

Wind scouring 
of exposed 
surfaces and 
stockpiles 

300 Distant High 255 - 285 

 

Table A.3: Outcome of dust assessment for receptors potentially affected by dust from the proposed 
aggregates washing plant 

Receptor Pathway 
effectiveness Dust impact risk Magnitude of Dust 

Effects 

Hilltop Cottage Ineffective Negligible Risk Negligible Effect 

New Homestead Farm Ineffective Negligible Risk Negligible Effect 

 

Table A.4: Outcome of dust assessment for receptors potentially affected by dust from the proposed 
existing quarry operations 

Receptor Dust Source 
Location 

Dust Source 
Type 

Pathway 
effectiveness 

Dust impact 
risk 

Magnitude of 
Dust Effects

Hilltop Cottage Site Entrance  On-site haulage Ineffective Negligible 
Risk Negligible Effect 

Hilltop Cottage 
Existing 
Recycling 
Area 

Mineral 
extraction and 
handling 

Ineffective Negligible 
Risk Negligible Effect 

Hilltop Cottage 
Existing 
Recycling 
Area 

On-site haulage Ineffective Negligible 
Risk Negligible Effect 

Hilltop Cottage 
Existing 
Recycling 
Area 

Wind scouring of 
exposed surfaces 
and stockpiles 

Ineffective Negligible 
Risk Negligible Effect 

Hilltop Cottage Landfill Cell 1 
Mineral 
extraction and 
handling 

Ineffective Negligible 
Risk Negligible Effect 

Hilltop Cottage Landfill Cell 1 On-site haulage Ineffective Negligible 
Risk Negligible Effect 

Hilltop Cottage Landfill Cell 1 
Wind scouring of 
exposed surfaces 
and stockpiles 

Ineffective Negligible 
Risk Negligible Effect 

New 
Homestead 
Farm 

Site Entrance On-site haulage Ineffective Negligible 
Risk Negligible Effect 

New 
Homestead 
Farm 

Existing 
Recycling 
Area 

Mineral 
extraction and 
handling 

Ineffective Negligible 
Risk Negligible Effect 
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Receptor Dust Source 
Location 

Dust Source 
Type 

Pathway 
effectiveness 

Dust impact 
risk 

Magnitude of 
Dust Effects

New 
Homestead 
Farm 

Existing 
Recycling 
Area 

On-site haulage Ineffective Negligible 
Risk Negligible Effect 

New 
Homestead 
Farm 

Existing 
Recycling 
Area 

Wind scouring of 
exposed surfaces 
and stockpiles 

Ineffective Negligible 
Risk Negligible Effect 

School Row Landfill Cell 
2/3 

Soil stripping, 
storage and 
reinstatement 

Ineffective Negligible 
Risk Negligible Effect 

School Row Landfill Cell 
2/3 

Mineral 
extraction and 
handling 

Ineffective Negligible 
Risk Negligible Effect 

School Row Landfill Cell 
2/3 On-site haulage Ineffective Negligible 

Risk Negligible Effect 

School Row Landfill Cell 
2/3 

Wind scouring of 
exposed surfaces 
and stockpiles 

Ineffective Negligible 
Risk Negligible Effect 

 




