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Air Quality and Dust 

12.1
Introduction
12.1.1
This air quality assessment determines the impact of the KIG proposed rail-linked distribution park, adjacent to Junction 8 of the M20 at Maidstone.  

12.1.2
The proposed development has the potential to impact on air quality during both the construction and operational phases.  The operational impacts have been assessed using the AAQuIRE regional dispersion model and the Department of Transport Design Manual for Roads and Bridges (DMRB) Screening Methodology (Vol. 11, Section 3, Part 1, Feb 2003 Rev.).  In terms of the construction phase, the construction traffic effects have also been assessed using the AAQuIRE model, whilst other construction activities have been assessed qualitatively.  In addition, local air quality monitoring data have been analysed to define the baseline situation and measures to mitigate against the predicted impacts are presented.  

12.2
Literature Overview

Overview of Recent Air Quality Literature and Policy

12.2.1
The provisions of Part IV of the Environment Act 1995 establish a national framework for air quality management, which requires all local authorities in England, Scotland and Wales to conduct local air quality reviews.  Section 82(1) of the Act requires these reviews to include an assessment of the current air quality in the area and the predicted air quality in future years.  Should the reviews indicate that the standards prescribed in the Defra National Air Quality Strategy (NAQS) and the Defra Air Quality Standards Regulations 2007 (the Air Quality Regulations) will not be met, the local authority is required to designate an Air Quality Management Area (AQMA).  Action must then be taken at a local level to ensure that air quality in the area improves.  This process is known as ‘local air quality management’.  

National Air Quality Strategy

12.2.2
The NAQS identifies 8 ambient air pollutants that have the potential to cause harm to human health.  These pollutants are associated with local air quality problems, with the exception of ozone, which is instead considered to be a regional problem.  The Air Quality Regulations set standards for the 7 pollutants that are associated with local air quality.  These objectives aim to reduce the health impacts of the pollutants to negligible levels.  

12.2.3
The air quality objectives and limit values currently applying to the UK can be split into three groups.  Each has a different legal status and is therefore handled differently within the framework of UK air quality policy. These are:

· UK air quality objectives set down in regulations for the purposes of local air quality management;

· UK air quality objectives not included in regulations; and

· EU limit values transcribed into UK legislation.

12.2.4
The objectives described above are described in full in Appendix 12.1.

12.3
Assessment of Results

12.3.1
Reference will also be made to the following planning guidance and strategic documents in order to determine the significance of the assessment results:

· The Defra 2003 policy and technical guidance notes, LAQM.PG(03) and LAQM.TG(03), issued by the Government to assist local authorities in their Local Air Quality Management responsibilities;

· The UK Air Quality Strategy;

· Planning Policy Statement 23 (PPS 23): Planning and Pollution Control;

· The National Society for Clean Air and Environmental Protection (NSCA), Development Control: Planning for Air Quality (2006);

· Policy ENV 1 of the December 2000 Maidstone Borough-Wide Local Plan;

· Maidstone Borough Council’s Local Air Quality Management Review and Assessment;

· Building Research Establishment (BRE), Control of Dust from Construction and Demolition Activities, 2003;

· Associated British Ports, Dibden Bay Air Quality Impact Assessment-Terminal TS/AQ1, 2000; and

· Office of the Deputy Prime Minister, Minerals Policy Statement 2, Controlling and Mitigating the Environmental Effects of Mineral Extraction in England: Annex 1 Dust.  

Significance Criteria

12.3.2
Air quality impacts of a proposed scheme may be considered to be significant if air quality objectives are predicted to be breached and if the development leads to impacts on air quality at sensitive receptors.  According to the National Society for Clean Air (NSCA) there are two main aspects which need to be taken into account when determining significance.  These are:

· the magnitude of the change; and

· the absolute concentration in relation to air quality objectives.  

12.3.3
The first aspect is addressed in Table 12.1 below, in which impacts are assigned a magnitude according to the relative change in pollutant levels.  

Table 12.1:
Assessment of the Magnitude of Change

	Magnitude of Change
	Annual Mean NO2/PM10
	Days PM10 > 50 µg/m3

	Very Large
	Increase / decrease > 25%
	Increase / decrease > 25 days

	Large
	Increase / decrease 15-25%
	Increase / decrease 15–25 days

	Medium
	Increase  /decrease10-15%
	Increase / decrease 10-15 days

	Small
	Increase / decrease 5-10%
	Increase / decrease 5-10 days

	Very Small
	Increase / decrease 1-5%
	Increase / decrease 1-5 days

	Extremely Small
	Increase / decrease < 1%
	Increase / decrease < 1 day


12.3.4
The magnitude of change can then be compared to the absolute concentration in relation to the relevant air quality standard to derive an overall significance as detailed below in Table 12.2. 

Table 12.2:
Assessment of Significance

	
	Absolute Concentration in Relation to Standard

	
	Above Standard with / without scheme
	Below Standard without scheme, above Standard with scheme
	Above Standard without scheme, below standard with scheme
	Below Standard with / without scheme but not well below
	Well Below Standard with / without scheme (< 75% of the standard level)

	Magnitude of Impact
	Extremely Small
	Slight  Adverse / Beneficial
	Slight Adverse
	Slight Beneficial
	Negligible
	Negligible

	
	Very Small
	Slight Adverse / Beneficial
	Moderate Adverse
	Moderate Beneficial
	Slight Adverse / Beneficial
	Negligible

	
	Small
	Substantial Adverse / Beneficial
	Substantial Adverse
	Substantial Beneficial
	Slight Adverse / Beneficial
	Slight Adverse / Beneficial

	
	Medium
	Substantial Adverse / Beneficial
	Substantial Adverse
	Substantial Beneficial
	Moderate Adverse / Beneficial
	Slight Adverse / Beneficial

	
	Large
	Very Substantial Adverse / Beneficial
	Very Substantial Adverse
	Very Substantial Beneficial
	Moderate Adverse / Beneficial
	Slight Adverse / Beneficial

	
	Very Large
	Very Substantial Adverse / Beneficial
	Very Substantial Adverse
	Very Substantial Beneficial
	Substantial Adverse / Beneficial
	Moderate Adverse / Beneficial


Note: ‘standard’ in this table relates to the specific air quality objective or Limit value in question.

12.3.5
The impacts of airborne dust generated during the construction phase of the proposed scheme have been assessed qualitatively.  Fugitive dust emissions can pose a number of problems including detrimental effects on health, nuisance problems and effects on vegetation.  The criteria listed in Table 12.3 are drawn from professional experience of many different types of project, discussions with practitioners in the field and published reports.  Together with a consideration of the scale and duration of construction activities close to sensitive receptors, these criteria form the basis of the evaluation of significance and severity of effects.


Table 12.3:
Assessment Criteria for Dust and PM10 from Construction Activities

	Source
	Potential Distance for Significant Effects

(Distance from Source)

	Description
	Scale
	Duration a
	Soiling
	PM10 b
	Vegetation Effects

	No Mitigation

	Large sites, high use of haul routes.
	Major
	Year or more
	500 m
	100 m
	100 m

	Moderate sites, moderate use of haul routes.
	Moderate
	Months
	200 m
	50 m
	50 m

	Minor sites, limited use of haul routes.
	Minor
	Weeks
	100 m
	25 m
	25 m

	Mitigation

	Large sites, high use of haul routes.
	Major
	Year or more
	100 m
	25 m
	25 m

	Moderate sites, moderate use of haul routes.
	Moderate
	Months
	50 m
	15 m
	15 m

	Minor sites, limited use of haul routes.
	Minor
	Weeks
	25 m
	10 m
	10 m


Notes: a – duration applies to time near to a particular receptor; b – significance is based on the 24-hour PM10 objective.

12.4
Pollutants of Concern

Nitrogen Dioxide (NO2)

12.4.1
The oxides of nitrogen (NOX) comprise nitric oxide (NO) and nitrogen dioxide (NO2).  Estimates for 2002 show that road transport accounted for 43% of the total UK emissions of NOX, with the energy industry being the other main source.  The majority of NOX emitted from vehicles is in the form of NO, which is oxidised in air to produce NO2.  The conversion of NO to NO2 takes place via reactions with chemically active species, such as ozone.  

12.4.2
The health effects of NO2 exposure can be chronic and/or acute.  Studies of artificial exposure have shown that the chronic effects of the upper range of possible exposure concentrations might include changes in lung structure, metabolism and reduced resistance of the lungs to bacterial infection.  No clear links between exposure to NO2 from outdoor air and the above effects have been established.  Acute effects, including increased airway resistance and associated reduced pulmonary function, are experienced by some asthmatics but there is no clear dose–response relationship.  Exposure to NO2 may increase reactivity to natural allergens.  The oxides of nitrogen are also recognised as indirect greenhouse gases.  

12.4.3
The Air Quality Regulations have adopted an hourly standard of 200 µg/m3 to be exceeded not more than 18 times a year (equivalent to a 99.8th percentile) and 40 µg/m3 expressed as an annual mean.  These standards were to be achieved by the end of 2005.  The EU limit values are the same as the National Air Quality Standards and have to be achieved by 2010.  


Particulate Matter (PM10)

12.4.4
Particulate matter is composed of a wide range of materials arising from a variety of sources.  Road transport, production processes and commercial and residential combustion were the main sources of PM10 in 2002.  

12.4.5
Particulate matter is typically assessed as total suspended particulates or as a mass size fraction.  The Air Quality Regulations 2007 have adopted the PM10 standard for the assessment of fine particulate matter.  This standard expresses particulate levels as the total mass size fraction at or below an aerodynamic diameter of 10 µm.  Particles of this size have the greatest likelihood of reaching the lung.  

12.4.6
The health effects of PM10 are largely linked to the worsening of pre-existing conditions.  For instance, there is no evidence that PM10 exposure can cause asthma, but its effects can lead to periods of excess deaths during periods of high particulate concentrations.  Increases in mortality rates from heart and lung disease on exposure to different levels of PM10 have been measured to be 1.4% and 3.4% per 10 µg/m3 respectively, although the impact on heart disease related fatalities has a greater impact on the population as heart disease accounts for 45% of deaths while lung disorders cause only 5% of deaths.  There is some concern that fine particles from diesel exhaust may have a carcinogenic effect.  This effect may be the result of air stream entrained particles carrying absorbed carcinogens into the respiratory system.  The true effects of PM10 are difficult to determine as they are masked by other parameters often associated with different PM10 exposure levels, such as weather and lifestyle.  

12.4.7
The Air Quality Regulations have adopted the EU Daughter Directive objectives of 40 µg/m3 as an annual mean and a 24-hour mean of 50 µg/m3, with a maximum of 35 excedences per year (equivalent to a 90th percentile).  


Construction Dust

12.4.8
Dust is defined as all particulate matter up to 75 µm in diameter and comprising both suspended and deposited dust, whereas PM10 is a mass fraction of airborne particles of diameter of 10 microns or less.  The health impacts associated with dust include eye, nose and throat irritation in addition to the nuisance caused by deposition on cars, windows and property.  Dust and PM10 emissions arise from a number of sources, so both construction activities and emissions from vehicles associated with the construction site need to be considered.  Commercially available guidance such as the following BRE Guidance offers examples of current best practice:  

· Control of dust from construction and demolition activity; and

· Controlling particles, vapour and noise pollution from construction sites.  
12.5
Baseline Conditions


Summary of Local Air Quality Management

12.5.1
Part IV of the Environment Act 1995 places a statutory duty on local authorities to review and assess the air quality within their area and take account of Government guidance when undertaking such work.  

12.5.2
The first round assessments undertaken by Maidstone Borough Council (MBC) between 1998 and 2001 concluded that it was necessary to declare an Air Quality Management Area (AQMA) for nitrogen dioxide (NO2) along the M20 corridor between Junctions 6 and 7 due to road traffic emissions.  An Air Quality Action Plan (AQAP) is in place to improve air quality within the M20 AQMA, in partnership with the Highways Agency.  

12.5.3
The second round of review and assessment (2003 – 2004) undertaken by MBC concluded that there was a risk of excedences of the NO2 annual mean objective at the nearest receptors to the main roads through Maidstone Town Centre.  MBC declared a further AQMA within the Town Centre on 1 January 2005.  Road traffic emissions were identified as the major source of NOX and PM10 emissions in the AQMA.  MBC has recently produced an AQAP for Maidstone Town Centre, in partnership with Kent County Council.  

12.5.4
An Updating and Screening Assessment (USA) undertaken in April 2006 concluded that the air quality objectives for benzene, 1, 3-butadiene, carbon monoxide, lead, PM10 and sulphur dioxide will be met within the Borough, although a Detailed Assessment is required for NO2 as a result of measured excedences of the annual mean objective.  


Local Air Quality Monitoring by Borough Council

12.5.5
MBC undertakes monitoring for NO2 and PM10 at two automatic monitoring stations within the borough the results of which are shown in Tables 12.4 to 12.6 below.  MBC also undertakes monitoring for NO2 using a network of diffusion tubes, although none are in the vicinity of the proposed development site.

Table 12.4:
Monitored Annual Average NO2 Concentrations (µg/m3)

	Monitoring Site
	2003
	2004
	2005
	2006

	Detling Rural Background Site
	20
	19
	17
	18

	Fairmeadow Roadside Site
	50
	52
	51
	50


.

Table 12.5:
Monitored Annual Average PM10 Concentrations (µg/m3)

	Monitoring Site
	2003
	2004
	2005
	2006

	Detling Rural Background Site
	23
	19
	20
	21

	Fairmeadow Roadside Site
	34
	31
	31
	33


Table 12.6:
Monitored Number of Excedences of Daily PM10 Objective

	Monitoring Site
	2003
	2004
	2005
	2006

	Detling Rural Background Site
	15
	1
	4
	4

	Fairmeadow Roadside Site
	41
	16
	18
	25


12.5.6
It can be seen that the annual objective for NO2 is exceeded at the Fairmeadow roadside site, but NO2 concentrations at the Detling rural background site (which is relatively close to the proposed development site) are well below the annual mean objective.  

12.5.7
No excedencies of the current annual objective for PM10 have been recorded at either site, although the daily objective was exceeded at the Fairmeadow roadside site in 2003.  

12.6
Scope of Assessment
12.6.1
The proposed development has the potential to impact on air quality during both the construction and operational phases.  The main impacts during the construction phase will be related to the airborne dust generated by construction activities.  These impacts have been assessed qualitatively.  Following completion of the development, the main impacts on air 

quality will be the change in emissions of road traffic pollutants, in particular nitrogen dioxide (NO2) and particulate matter (PM10), caused by changes in traffic flows on routes to and from the proposed site.  These impacts were assessed on a local level using the AAQuIRE regional dispersion model and on a regional level using the Design Manual for Roads and Bridges (DMRB) Screening Methodology, for the proposed opening year of the scheme (2016).  

12.6.2
The following scenarios have been assessed:

· the Do-Minimum scenario (DM), which describes the local road network without the proposed development in place; and

· the Do-Something scenario (DS), which describes the local road network as affected by the proposed development.  

12.6.3
LAQM.TG(03) suggests that NOX emissions from diesel trains are ‘unlikely to have any significant impact alongside railway tracks, but there is the potential for problems to occur in close proximity to large numbers of stationary, idling engines, for example at depot or terminus. The impact is unlikely to extend beyond a distance of about 50 metres’.  Whilst diesel trains will be present on the proposed development site, they will not be present in large numbers at any one time and will predominantly be over 50 metres away from residential properties.  As such, it is considered that NOX emissions from diesel locomotives are unlikely to be significant and so have not been included within this assessment.  

12.6.4
LAQM.TG(03) also suggests that ‘whilst diesel locomotives … emit PM10 there is no evidence to suggest that there is any risk of the 24-hour or annual mean objectives being exceeded in 2004 or 2010. No further assessment is required.’  As such it is considered that PM10 emissions from diesel locomotives are unlikely to be significant and so have not been included within this assessment.  

12.6.5
In addition, LAQM.TG(03) indicates that ‘diesel railway locomotives … may give rise to elevated sulphur dioxide concentrations. This is only likely to occur when locomotives are regularly stationary with their engines running for periods of around 15-minutes or longer close to sensitive locations. It should also be noted that the current maximum allowable sulphur content of rail locomotive diesel (2000 ppm) is expected to reduce to 1000 ppm by 2008 as a result of forthcoming EU legislation (still under discussion). Current emissions of sulphur dioxide from rail locomotives are therefore expected to decline in future years.’  A detailed assessment of sulphur dioxide (SO2) may also need to be undertaken where ‘there is the potential for regular outdoor exposure of members of the public within 15 m of the stationary locomotives.’  As the diesel locomotives accessing the proposed development are not expected to idle within 15 metres of any residential properties (or gardens) for longer than 15 minutes, then SO2 emissions from the diesel locomotives are unlikely to be significant and so have not been considered within this assessment.  

12.6.6
A preliminary assessment of emissions from proposed biomass boilers, which are likely to provide heating to some of the proposed development, has also been undertaken within this assessment using the AAQuIRE regional dispersion model.  

12.7
Assessment of Effect on Local Air Quality

12.7.1
The AAQuIRE regional dispersion model used to assess the effect of road traffic and biomass boiler emissions from the proposed development on local air quality was developed by Faber Maunsell and has been used widely for the past 12 years.  The model uses the dispersion algorithms, CALINE4 and AERMOD, which have been independently and extensively validated.  A more detailed description of the AAQuIRE dispersion model is included in Appendix 12.2.  

12.7.2
There are 4 main categories of air pollutant sources: road traffic sources; industrial sources (Part A and B processes); diffuse sources (e.g. domestic heating); and mobile sources (e.g. airports, rail and shipping).  For this assessment road traffic was modelled as line sources and the boiler emissions as a number of point sources.  

12.7.3
The modelling procedure adopted calculated the NO2 and PM10 annual mean concentrations at receptors covering the study area using a Cartesian grid of receptors.  The receptors were evenly spaced at 10 metre intervals to ensure that a high level of spatial resolution was obtained.  The results produced allowed the generation of NO2 and PM10 concentration contours, as shown in Appendix 12.5.  

Background Data

12.7.4
A large number of small sources of air pollutants exist, which individually may not be significant, but collectively, over a large area, need to be considered in the modelling process. The emissions from these background sources were applied to the model as background concentrations.  Those used in this study were sourced from the UK National Air Quality Information Archive (www.airquality.co.uk) listed for the 1-km square centred on (580500, 154500), as shown below in Table 12.7.  The concentrations were determined for the relevant year according to the method outlined in LAQM.TG(03) and are the revised data as from January 2006.

Table 12.7:
Background Pollutant Concentrations (µg/m3)

	Pollutant
	Base Year 2006
	Opening Year 2016

	NOX
	22.4
	16.2

	NO2
	17.6
	14.9

	PM10
	20.7
	18.4


Meteorological Data

12.7.5
A meteorological dataset was compiled using data from Gatwick which was considered to be representative of the study area.  Data from several recent years were studied and 2005 was considered to give a good representation of typical meteorological conditions for the area in any one year.  

12.7.6
The windrose for this location is shown in Appendix 12.3 along with further details about the methodology used to compile the meteorological data ready for the model.  

Traffic Data

12.7.7
Traffic data were supplied by the Denis Wilson Partnership in the form of Annual Average Daily Traffic (AADT) flows and HGV proportions.  Average speeds for the roads in the study area were estimated based upon local speed limits.  See Appendix 12.4 for further details.

Boiler Emissions

12.7.8
Emissions of NOX and particulates from three 500 kW biomass boilers have been included within this assessment based upon the information shown in Table 14.8 below, which has been provided by Cudd Bentley Consulting Ltd.  These boilers have been positioned at the larger buildings which form the proposed development.  It should be noted that these data are provisional and it is considered that the results of this assessment should be confirmed once more detailed designs and specifications are available.  

Table 12.8:
Biomass Boiler Emissions Data

	Parameter
	Data Used

	Gas Exit Temperature
	140 °C

	Stack Diameter
	350 mm

	Stack Exit Velocity
	10 m/s

	NOX Emissions
	0.065 g/s

	Particulate Emissions
	0.022 g/s

	Stack Height
	16 m


Conversion of NOX to NO2
12.7.9
The proportion of NO2 in NOX varies greatly with location and time according to a number of factors, including the amount of ozone available and the distance from the emission source.  

12.7.10
The variable NO2/NOX relationship that has been used to convert annual average NOX concentrations to annual average NO2 concentrations is given in Table 12.9.  It is based on the hourly measurements made at a number of continuous monitoring sites and has been used as a generic relationship for air quality assessments in the UK (Derwent RG and Middleton DR, 1996).  This relationship was used for both the base and opening case years as the best representation of the NO2/NOX relationship.  It should be noted that as NOX concentrations are expected to decline in future years, NO2 concentrations will not be limited as much by ozone.  Consequently, it is possible that the future year NO2/NOX ratio will increase.  

Table 12.9:
NOx to NO2 Conversion 

	NOX/µg/m3
	NO2/µg/m3
	
	NOX/µg/m3
	NO2/µg/m3
	
	NOX/µg/m3
	NO2/µg/m3

	0
	0.0
	
	170
	65.3
	
	340
	80.4

	10
	7.1
	
	180
	66.8
	
	350
	80.9

	20
	14.4
	
	190
	68.2
	
	360
	81.4

	30
	21.0
	
	200
	69.5
	
	370
	81.9

	40
	26.7
	
	210
	70.6
	
	380
	82.3

	50
	31.8
	
	220
	71.7
	
	390
	82.8

	60
	36.4
	
	230
	72.7
	
	400
	83.2

	70
	40.5
	
	240
	73.7
	
	410
	83.6

	80
	44.1
	
	250
	74.6
	
	420
	84.0.

	90
	47.5
	
	260
	75.4
	
	430
	84.5

	100
	50.5
	
	270
	76.1
	
	440
	84.9

	110
	53.2
	
	280
	76.9
	
	450
	85.3

	120
	55.7
	
	290
	77.5
	
	460
	85.7

	130
	58.0
	
	300
	78.2
	
	470
	86.1

	140
	60.0
	
	310
	78.8
	
	480
	86.5

	150
	61.9
	
	320
	79.4
	
	490
	87.0

	160
	63.7
	
	330
	79.9
	
	500
	87.4


Model Verification

12.7.11
Model verification involves the comparison of modelled data with monitored data.  For this assessment the results of the Detling rural background site have been compared with modelling results for the ‘2006 Existing’ scenario, which indicates that there is a good correlation between modelled and monitored levels of both NO2 and PM10.  As such no model adjustment has been undertaken for either NO2 or PM10.   

Table 12.10:
Model Verification

	Location
	Pollutant Concentration 2006 (µg/m3)

	
	Monitored
	Modelled
	Difference

	Detling Rural Background Site (NO2)
	17.9
	18.0
	0.1

	Detling Rural Background Site (PM10)
	21.0
	20.9
	-0.1



Local Air Quality Assessment Results

12.7.12
Concentrations of NO2 and PM10 were predicted for 2016 at existing sensitive receptors within the study area.  A map showing the location of these receptors is provided in Appendix 12.5.  The results of the assessment are shown in Tables 12.11 to 12.13 below as well as in the form of contour plots in Appendix 12.5.  


Table 12.11:
NO2 Localised Assessment Results

	Ref
	Description
	Annual Mean NO2 Concentration (µg/m3)

	
	
	2016

	
	
	DM
	DS
	Impact

	1
	45, Mallings Drive
	13.9
	14.3
	0.3

	2
	Springfield
	14.3
	14.6
	0.3

	3
	Nether Lodge
	18.1
	18.5
	0.3

	4
	Tollgate House
	18.4
	19.0
	0.6

	5
	Pine Cottage
	16.0
	16.5
	0.5

	6
	The Caves
	16.8
	20.7
	4.0

	7
	Old England Cottage
	18.6
	19.8
	1.2

	8
	Elsfield House
	19.3
	20.1
	0.8


12.7.13
Concentrations of NO2 are predicted to increase at all modelled receptors as a result of the proposed development, although no excedences of the 40 µg/m3 UK annual mean objective are predicted to occur either with or without the development in 2016.  

12.7.14
The proposed development is predicted to increase NO2 concentrations in the opening year (2016) by up to 4.0 µg/m3, which is predicted to occur at Receptor 6, The Caves.  According to the assessment criteria in Table 12.1, this increase can be described as being of large magnitude as it is an increase of between 15 and 25%.  The predicted increases at the remaining receptors can be described as being of small or very small magnitude according to the criteria in Table 12.1.  

12.7.15
The significance criteria in Table 12.2 indicate that as predicted concentrations are less than 75% of the standard level (40 µg/m3), the overall significance of the predicted increases can be described as being slight adverse according to NSCA guidance.  

Table 12.12:
PM10 Localised Assessment Results (Annual Average)

	Ref
	Description
	Annual Mean PM10 Concentration (µg/m3)

	
	
	2016

	
	
	DM
	DS
	Impact

	1
	45, Mallings Drive
	18.8
	18.8
	0.0

	2
	Springfield
	18.9
	18.9
	0.0

	3
	Nether Lodge
	19.5
	19.6
	0.1

	4
	Tollgate House
	19.6
	19.7
	0.1

	5
	Pine Cottage
	19.1
	19.2
	0.1

	6
	The Caves
	19.3
	19.6
	0.3

	7
	Old England Cottage
	19.9
	20.0
	0.1

	8
	Elsfield House
	19.9
	20.0
	0.1


Table 12.13:
PM10 Localised Assessment Results (Daily Excedences)

	Ref
	Description
	No. of Days PM10 Daily Mean > 50 µg/m3

	
	
	2016

	
	
	DM
	DS
	Impact

	1
	45, Mallings Drive
	2.1
	2.1
	0.0

	2
	Springfield
	2.2
	2.2
	0.0

	3
	Nether Lodge
	2.9
	3.0
	0.1

	4
	Tollgate House
	3.0
	3.1
	0.1

	5
	Pine Cottage
	2.4
	2.5
	0.1

	6
	The Caves
	2.6
	2.9
	0.3

	7
	Old England Cottage
	3.3
	3.4
	0.1

	8
	Elsfield House
	3.3
	3.4
	0.1


12.7.16
No excedences of the UK annual mean or daily mean objectives for PM10 are predicted with or without the development in 2016.  The provisional 2010 objective is also likely to be met at all receptors, with or without the development.  It should, however, be noted that it is not obligatory for local authorities to meet this more stringent standard.  

12.7.17
Concentrations of PM10 are predicted to increase by up to 0.3 µg/m3 as a result of the development, which is predicted to occur at Receptor 6, The Caves.  An increase of 0.3 µg/m3 can be described as being of very small magnitude according to NSCA guidance as it is between 1 and 5% of the predicted PM10 concentration.  The significance criteria in Table 12.2 indicate that as predicted concentrations are less than 75% of the standard level (40 µg/m3), the overall significance of this increase can be described as negligible according to NSCA guidance.  

12.7.18
The number of days on which the daily mean PM10 concentration is predicted to exceed 50 µg/m3 is predicted to increase by up to 0.3 days as a result of the development at Receptor 6, The Caves.  An increase of 0.3 days can be considered as an extremely small impact according to NSCA guidance and the overall significance is negligible according to the criteria defined in Table 12.2.  

12.8
Assessment of Regional Air Quality Impacts

12.8.1
Emissions of carbon monoxide (CO), Total Hydrocarbons (THC), NOX, PM10 and carbon dioxide (CO2) from road traffic accessing the proposed development have been predicted using the DMRB screening methodology.  It should be noted that this assessment does not include emissions from trains accessing the proposed development, or account for the reduction in regional road traffic movements as a result of the transfer of freight from road to rail.  Therefore this assessment is considered very worse case.  

12.8.2
The DMRB screening methodology predicts concentrations and emissions of air pollutants.  It takes into account vehicle numbers, vehicle speeds, the distances between properties and the roads carrying the traffic, the proportion of HDVs (vehicles weighing more than 3.5 tonnes) and future changes in exhaust emissions arising from legislation.  The latest emission factors derived by the Transport Research Laboratory are incorporated into the DMRB methodology to increase the accuracy of the predictions.  

12.8.3
The DMRB methodology has been widely used to assess the air quality impacts of road traffic throughout the UK.  However, it is a screening method and, as such, provides worst-case results that over-predict pollutant concentrations.  Using a worst-case analysis is the basis for screening methods, as a high degree of confidence can then be placed in results that indicate negligible impacts, despite any possible uncertainties present in the input data.  

Regional Air Quality Assessment Results

12.8.4
The results of the regional air quality assessment are shown below in Table 12.14.

Table 12.14:
Regional Air Quality Assessment Results

	
	CO
	THC
	NOx
	PM10
	CO2

	
	kg/yr
	kg/yr
	kg/yr
	kg/yr
	tonnes/yr

	2007
	123984
	18437
	174274
	5699
	29638

	2016 DM
	97388
	15093
	98230
	3111
	29870

	2016 DS
	107641
	17783
	116168
	3464
	34015

	% Increase DS/DM
	11.2
	17.8
	20.3
	33.6
	13.9


12.8.5
Emissions of all regional pollutants except CO2 are predicted to decrease between 2007 and 2016 due to improved emissions technology despite increases in traffic flows.  Increases in regional emissions of all pollutants, by up to 33%, are predicted as a result of the development.  It should be noted that the biomass boilers have a significant impact on emissions of CO, NOx and PM10 emissions, but a negligible effect on CO2 emissions, as biomass as a fuel is considered to be relatively carbon neutral.  As the biomass boiler emissions data used within this assessment are provisional, these emissions should be considered in more detail at a later stage.  

12.8.6
The significance of these predicted increases in regional pollutants is considered to be of a moderate adverse nature.  However, it should be noted that as the principal purpose of this scheme is to transfer freight haulage from roads to rail and that emissions of regional pollutants by rail are much lower than by road per kilometre travelled, then the overall effect on regional air quality over a larger area is likely to be significantly less than shown above.  

12.9
Assessment of Construction Impacts
12.9.1
Fugitive dust emissions can pose a number of problems including detrimental effects on health, nuisance problems and effects on vegetation.  The potential for a demolition or construction site to impact at sensitive receptors is dependent on many factors including the following:

· Proximity of sensitive receptors; 

· Whether demolition will take place;

· Extent of any intended excavation;

· Nature, location and size of stockpiles and length of time they are on site;

· Occurrence and scale of dust generating activities;

· Necessity for on site concrete crusher or cement batcher;

· Number and type of vehicles and plant required on site;

· Potential for dirt or mud to be made airborne through vehicle movements; and

· Weather conditions.  

12.9.2
Examples of dust-sensitive receptors to be considered in this part of the assessment are listed in Table 12.15 below (taken from Minerals Policy Statement 2).  


Table 12.15:
Dust Sensitive Receptors

	High Sensitivity
	Medium Sensitivity
	Low Sensitivity

	Hospitals and clinics
	Schools
	Farms

	Retirement homes
	Residential areas
	Light and heavy industry

	Hi-tech industries
	Food retailers
	Outdoor storage

	Painting and furnishing
	Greenhouses and nurseries
	

	Food processing
	Horticultural land
	

	
	Offices
	


12.9.3
The following activities have the potential to give rise to dust emissions:

· Demolition processes;

· Site Preparation and Establishment;

· Storage/use of cement or other fine particulate materials;

· Wind blown material from areas with no vegetation cover;

· Material transfer to and from trucks/lorries;

· Material spills during transportation and handling;

· Vehicle/plant movements on unpaved haul routes and over construction sites;

· Construction and Fabrication processes (e.g cutting, grinding and sand-blasting);

· Concrete batching and finishing; and

· Construction Phase Impacts resulting from Site Traffic.  

12.9.4
The construction phases of the proposed redevelopment also have the potential to impact upon air quality on a local and regional scale through emissions from site vehicles and machinery.  

12.9.5
A preliminary assessment has been undertaken of the effect of construction traffic on local air quality using the methodology described within Sub-section 12.7.1 and estimated construction traffic data provided by White Young Green Consulting Ltd.  An assessment has been made for the year 2012, which is considered likely to have the greatest number of vehicle movements, approximately 58 per day.  The construction traffic, represented by HGVs, has been distributed along local roads based on the assumption that 25% of construction traffic will travel along the A20 to/from Maidstone, 25% to/from Folkestone and 50% to/from the M20. The results of this assessment are shown in Tables 12.16 and 12.17 below:

Table 12.16:
NO2 Localised Assessment Results (Construction Traffic)

	Ref
	Description
	Annual Mean NO2 Concentration (µg/m3)

	
	
	2012

	
	
	DM
	DS
	Impact

	1
	45, Mallings Drive
	15.3
	15.3
	0.0

	2
	Springfield
	15.9
	15.9
	0.0

	3
	Nether Lodge
	20.5
	20.6
	0.1

	4
	Tollgate House
	21.0
	21.1
	0.1

	5
	Pine Cottage
	17.8
	17.9
	0.0

	6
	The Caves
	18.7
	18.9
	0.1

	7
	Old England Cottage
	21.0
	21.1
	0.0

	8
	Elsfield House
	21.8
	21.8
	0.0


Table 12.17:
PM10 Localised Assessment Results (Construction Traffic)

	Ref
	Description
	Annual Mean PM10 Concentration (µg/m3)

	
	
	2012

	
	
	DM
	DS
	Impact

	1
	45, Mallings Drive
	19.6
	19.6
	0.00

	2
	Springfield
	19.7
	19.7
	0.00

	3
	Nether Lodge
	20.4
	20.4
	0.00

	4
	Tollgate House
	20.5
	20.5
	0.01

	5
	Pine Cottage
	20.0
	20.0
	0.00

	6
	The Caves
	20.1
	20.1
	0.00

	7
	Old England Cottage
	20.8
	20.8
	0.00

	8
	Elsfield House
	20.8
	20.8
	0.00


12.9.6
The results above indicate that the effect of construction traffic on local air quality is likely to be of extremely small magnitude and of negligible significance according to NSCA guidance. 

12.9.7The construction phases of the proposed redevelopment will lead to the generation of dust and PM10 within the boundaries of the construction areas.  Although the majority of this dust would be contained within the boundaries, some will be transported in the air to sites outside the construction areas.  

12.9.8
The proposed construction activities are likely to be of a major scale and duration and so, according to the assessment criteria listed in Table 12.4, significant effects may be felt up to 500 metres from the construction areas.  The main impact is likely to be nuisance caused by the deposition of dust on properties, vehicles and street furniture.  This deposition would hold particular significance for residential properties near to the site.  

12.10
Mitigation

Local Air Quality

12.10.1
The effect of emissions from employee vehicles accessing the proposed development on local air quality should be minimised through the implementation of green travel plans, which should seek to promote more sustainable forms of travel such as car sharing schemes, public transport, cycling and walking.  

12.10.2
It is considered that HGVs should avoid accessing the developmment at peak times so as to minimise contributing to congestion near to the site.  Also, whilst on site, engines should be switched off as soon as practicably possible to minimise emissions from idling vehicles.  

Regional Air Quality

12.10.3
It is probable that emissions of regional pollutants from the proposed biomass boilers can be reduced through detailed process design and this should be considered in more detail at a later stage.  

12.10.4
Although the effect of construction traffic is predicted to be negligible, the impacts of construction vehicle emissions can be mitigated by employing vehicles that conform to Euro II standards.  In addition, HGVs associated with construction should avoid accessing the site at peak times so as to minimise contributing to congestion near to the site.  

Construction Dust

12.10.5
Guidance within the BRE’s ‘Guidance on the Control of Dust from Construction and Demolition Activities’ and ‘Controlling Particles, Vapour and Noise Pollution from Construction Sites’ should be followed if planning permission is granted.  

12.10.6
There are a number of mitigation measures that can be employed to lessen the nuisance and human-health impacts of the dust and PM10 generated during construction activities; key examples of which are provided below.  Construction dust usually responds well to these measures as long as a co-ordinated Construction Environmental Management Plan (CEMP) is implemented: 

· Site Planning

-
Erect solid barriers to site boundary;

-
No bonfires;

-
Plan site layout–machinery and dust causing activities should be located away from sensitive receptors;

-
Identify responsible person in charge; and

-
Hard surface site haul routes.

· Construction Traffic

-
All vehicles to switch off engines – no idling vehicles;

-
All vehicles to conform to Euro II emission standards or better;

-
Effective vehicle cleaning and specific wheel-washing on leaving site;

-
All loads entering and leaving site to be sheeted;

-
No site runoff of water / mud;

-
All Non Road Mobile Machinery (NRMM) to use ultra low sulphur tax-exempt diesel (ULSD) where available; and

-
Hard surfacing and effective cleaning / watering of haul routes and appropriate speed limit around site.  

· Demolition Works

-
Use water as dust suppressant;

-
Cutting equipment to use water as suppressant or suitable Local Exhaust Ventilation systems;

-
Securely cover skips and minimise drop heights; and

-
Wrap building/structures to be demolished.

· Site Activities

-
Minimise dust generating activities;

-
Use water as dust suppressant where applicable;

-
Enclose stockpiles or keep them securely sheeted; and

-
If applicable, ensure concrete crusher or concrete batcher has a permit to operate.  

12.10.7
Further possible mitigation measures are included in Appendix 12.6.  

12.10.8
It is considered that air quality monitoring should be undertaken during the construction period to enable proactive management of dust and fine particles, particularly during extended dry periods.  The method, extent and duration of this monitoring shall be agreed with the local authority prior to the commencement of the works.  

12.11
Residual Effect

Local Air Quality

12.11.1
The effect of increased road traffic and biomass boiler emissions as a result of the proposed development on local air quality is considered to be of minor adverse significance.  

Regional Air Quality

12.11.2
It is considered that following detailed process design of the proposed biomass boilers that the effect of the proposed development on regional air quality can be mitigated to be of minor adverse significance.  Also, following a more detailed assessment of regional pollutants over a larger area, it is considered likely that the effect of the proposed development on regional air quality is likely to be of negligible, if not minor beneficial significance.

Construction Dust

12.11.3
Construction dust can be mitigated to be of minor adverse significance following the implementation of a Construction Environmental Management Plan and appropriate mitigation measures.  The effectiveness of these measures shall be monitored during the construction process, particularly during extended dry periods.  
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