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1 INTRODUCTION

 ‘Dust’ is a generic term used to describe particulate matter 1 – 75 μm (micron) in diameter, produced through the crushing and abrasion of materials.  It is often considered in two categories:

a) The size fraction up to 10 μm (PM10), which is used as an indicator of local air quality and forms part of National Air Quality Standards.  PM10 are measured to agreed standards, and usually expressed as a concentration over time: mg/m3/day.

b) Nuisance dust.  There are no standard definitions, or universal monitoring methods, for nuisance dust.  It is now becoming accepted that dust above10 μm may be considered nuisance dust.

Nuisance dust can be long-term (or chronic) – such as the long-term soiling of paintwork – or short-term (acute) – such as a short-lived dust cloud.  Dust nuisance is the effect caused by dust is the focus of this report.

The effect of dust is a matter of human perception thus is difficult to quantify.  How it is perceived varies according to characteristics of the dust such as its colour, contrast and rate of accumulation, and local factors such as socio-economic conditions and employment.

At waste facilities, the types and amounts of dust generated can be very varied thus difficult to predict.  Particle behaviour will be highly variable, and there is no simple correlation between particle size and deposition rate.

Dust propagation through air is influenced by many factors including particle size, wind energy and disturbance activities.  Large dust particles generally travel shorter distances than small particles.  It is often considered that particles greater than 30 µm will largely deposit within 100 metres of sources, those between 10 – 30 µm to travel up to 250 – 500 metres and particles less than 10 µm to travel as far as 1 km or more from sources.
How nuisance dust is managed and monitored can be critical to the smooth running of an operation and it is to this end that South Wales Wood Recycling Ltd is proposing the attached methodology for managing and monitoring dust generation at a new facility on Alexandra Docks in Newport.
2 The Ste and Surrounding Area
2.1 Site Characteristics
2.1.1 Description of the Site
The wood storage and treatment activity will be located within the bounds of Alexandra Dock, owned and managed by Associated British Ports (ABP) and located approximately 2.7km south east of Newport on the western bank of the River Usk.  The National Grid Reference for the site is ST 32201 85211.  Drawing 10921 - 000 - B shows a location plan for the site.

The local geography is dominated by the River Usk estuary, predominantly east of the site and the surrounding industrial developments occupying the docks to the north west, south east and south.  The site occupies a roughly rectangular area of land on the east side of the docks.

The site was previously used for waste wood storage and the sites environmental permit has recently been transferred to South Wales Wood Recycling Ltd.  The site is situated directly adjacent to an asphalt production facility (the north west boundary of the site), a small shipping company occupying offices adjacent to the eastern boundary of the site beyond which is the main docks perimeter access road and then the River Usk.  A small dock and large concrete manufacturing facility lie to the south east and the main waterbody of the Alexandra Dock to the south.
The site comprises a flat yard surfaced in asphalt and concrete over its entire surface and sitting at an elevation of 9m AOD.  To the south west of the site is a large industrial building (Transit Shed No. 3) approximately 12 metres high to the ridge.  The north and eastern boundary of the site is enclosed by a 2.4m high palisade fence.  Access to the site, through palisade gates, is located at the approximate centre of the eastern boundary.
The proposed development involves the creation of areas for storing and processing treated and untreated waste wood and a proposed layout is shown schematically in drawing 10921 - 000 – C.

2.2 Nearby Receptors
Table 1 shows the DEFRA
 sensitivity ranking for potential receptors to general waste management activity (for inspection frequencies) and for dust.  There are minor differences in sensitivity categories to include several issues such as dust, odour and bioaerosol.
	Ranking
	Sensitivity To Waste Activity
	SensitivityTo Dust (General)


	High
	Domestic dwellings, schools, hospitals and SSSIs (or equivalent)
	Hospitals, clinics hi-tech industry, painting & furnishing, food processing

	Medium
	Offices, industrial units, footpaths, major highways, local environmental

areas
	Schools, residential areas, food retailers, greenhouses & nurseries, horticultural land, offices

	Low
	Minor roads and public open spaces
	Farms, light & heavy industry, outdoor storage


Table 1. Defra/DoE Receptor Sensitivity Ranking
Within 250m of the site receptors are light or heavy industry that are assessed as having low sensitivity to dust and an office adjacent to the eastern boundary of the site that would be assessed as having a medium sensitivity to dust.  No High sensitivity receptors are present within 250m of the site.
2.3 Wind Direction and Rainfall

A wind rose based on 10 years data for Mumbles Head observation station (at an elevation of 32m ASML) is presented in Figure 1 below.  It is evident that winds from the west to south west predominate in the area and winds from the south, north and east tend to be infrequent and typically lower in strength.  18.8% of winds are less than ~3.1m/s and not normally associated with significant transport of particulates.

An additional climatological parameter that is of significance to dust dispersal is rainfall, which results in dust being suppressed during days with higher rainfall.  Rainfall data obtained for the Usk observation station (1981 – 2010 averages) from the Meteorological Office website
 indicates that the average number of rainfall days per year is 134.7 (days with rainfall >1mm) i.e. occurring on approximately 37% of days throughout the year.  Rainy days were more prevalent between October and January and in March.
Rainfall days greater than 0.2mm occurred on average between 170 and 180 days each year for the period between 1981 and 2010.  On average the site receives 1076.9mm of rainfall per annum.  

[image: image1]
Figure 1. Windrose for Mumbles Head

3 DUST MANAGEMENT AND MONITORING METHODOLOGY
3.1 Proposed Management
3.1.1 Existing/Historic Dust Management

Under the previous site operator the dust management regime involved a daily inspection to check for dust deposition beyond the boundary of the site and the installation of 2.4m high debris netting along the palisade fences to the north and west of the site (which has been retained).  This was understood to be effective in controlling dust generated predominantly during loading or unloading of wood chip, storage and transportation to site.  Treatment was not previously undertaken at the site and this has been risk assessed as having the potential to create higher levels of dust generation than that produced solely from loading activities.
3.1.2 Dust Generating Activities

The following activities have been assessed as having the potential to generate dust:

· movement of waste to and from the facility;

· storage of waste (under certain conditions) on site;

· the handling and processing of the waste materials, e.g. shredding and screening; and

· wind scouring of waste surfaces.

Vehicles driven on and off site can also have an impact on dust generation and transport by:

· re-suspension of deposited particulates on roadways and hard standing; and

· the transport of particles on vehicle bodies, which are subsequently released.

3.1.3 Physical Mitigation Measures

3.1.3.1 Processing Location
The windrose data presented in 0 indicates that the predominant wind direction is from the south west to west.  Processing activities will be located to the west of the site adjacent to the building known as Transit Shed No. 3.  The building with a ridge height of around 12m will provide an effective barrier to the prevailing wind and will be an effective measure to reduce dust transport.

3.1.3.2 Process Equipment

The proposed processing equipment will comprise a slow speed shredder which produces inherently less dust than high speed shredder variants.  The shredder is factory-fitted with a dust suppression system that sprays water inwards into the loading hopper and onto the output belt.  This system effectively controls dust at the point of generation and in certain circumstances is sufficient in itself in controlling dust generation during processing.

Separate screening of wood chip will be carried out using a Powerscreen Warrior 1800 fitted with a water spray dust suppression system to control dust generation.  Again, this system effectively controls dust at the point of generation and in certain circumstances is sufficient in itself in controlling dust generation during processing.
3.1.3.3 Dust Suppression Netting
The Operator intends to retain the existing debris netting (drawing 10921 - 000 – D) as this has been demonstrated in the past as being an effective suppression measure.  

The Operator will install an 8m high dust suppression fence along the site boundary with the adjacent asphalt manufacturing facility.  The dust suppression fence will be constructed of debris netting similar to that currently in place and will act as a barrier to prevailing winds from the east that could transport dust across the site boundary.  Should it be determined from monitoring that this is ineffective, a water dust suppression spray will be installed along the elevated section of the debris fence and/or around the treatment area to provide further dust suppression.  The details of the system are presented in 3.1.4.
Twice daily visual inspections will be undertaken to establish whether dust arising from the wood chipping and screening operations has been transported beyond the boundary of the site.  A weather station will be installed on-site and data logged in the site diary.  This data will be correlated against the site inspection observations.  To complement and reinforce the site inspection data, a series of dust monitoring stations will be installed around the site to measure dust transport outside of the boundary of the site.  The nature of the monitoring stations and proposed monitoring regime is detailed in 3.2.
The Operator will liaise on a regular basis with adjacent business to ensure that nuisance dust is being deposited at neighbouring properties, particularly in the initial weeks of operation as dust mitigation measures are optimised.

Where it is identified through visual inspection or dust monitoring that existing measures are not effective at controlling dust, further dust management and suppression will be installed.  Additional measures will comprise in the first instance an 8m high dust suppression fence being placed along the boundary of the site at the appropriate location(s) to provide a physical barrier to dust transport.  Should this be ineffective, a dust suppression spray (described in 3.1.4) will be installed along the elevated sections of the debris fence and/or around the treatment area.

3.1.4 Water Dust Suppression System
The dust suppression system will comprise a string of flat fan extra wide angle nozzles oriented at 90 degrees and spaced 1.5m apart along the debris fence.  These nozzles produce a droplet size of approximately 200um in diameter and are effective at removing the larger dust particles that are typical of wood processing operations.  The orientation of the nozzles generates a water curtain in front of the dust suppression netting.  The water curtain effectively removes a range of particles.  Any remaining particles passing through the water curtain are impeded by the netting and fall under gravity to the floor.
3.2 Monitoring
3.2.1 Monitoring Stations

Soiling Rate Measurement is a simple and effective method used to determine changes in the soiling rates of surface over a period of time.  The most popular soling rate measurement method is the Sticky Pad system which measures the soiling of a white adhesive surface over a known period and gives a measurement of the deposition (as percentage Effective Area Coverage (%EAC) per day) using a reflectometer.  The use of multiple monitoring stations around a site can provide directional soiling rates which can be related semi-quantitatively to wind direction and wind speed over the measurement period.

Prior to the commencement of operations a series of monitoring stations (as indicated on drawing 10921-000-D will be established around the perimeter of the site.  Monitoring stations will be installed at a height of 2.5-3.5m above the ground such that they are in a free-flow region of air unaffected by the site fencing and debris netting.  A minimum of two monitoring locations will be located upwind and two downwind of the prevailing wind direction, with additional monitoring locations locate where prevailing winds could blow dust towards adjacent properties.  The sticky pads will be exchanged on a weekly basis and used to establish a background dust level.

During the initial weeks of operation the monitoring stations will continue to be exchanged on a weekly basis and will be sent to an approved laboratory for assessment.  
A 2.0% EAC per day “probable complaints” threshold will be used as a guideline limit for action
.  These results will be correlated against wind speed and direction data from the respective week and used to determine the appropriate nature and location of further mitigation.
The pads will continue to be used until it has been ascertained that either dust deposition off-site is not an issue, or until dust suppression measures have been demonstrated to be effective.  The dust monitoring locations may be relocated or increased/decreased based on recommendations from the equipment providers to provide the necessary coverage of the site.
3.2.2 Ongoing Site Inspections
Twice daily visual inspections will be undertaken to establish whether dust arising from site operations has been transported beyond the boundary of the site.

As indicated previously, a weather station will be installed on-site and data logged in the site diary.  This data will be correlated against the site inspection observations.  

Visual inspections will continue throughout the lifetime of operations at the site and any incidences of off-site dust transport logged and addressed through further mitigation measures.
3.3 Complaints
Complaints relating to dust will be immediately investigated by the Site Manager.  The nature and details of the complaint will be logged on a complaints form, along with the findings of the investigations and any action required.  The Site Manager will be responsible for determining the appropriate action to be taken and will communicate the nature of the actions to be taken and timescales with the Complainant.
Complaints logs, in combination with meteorological data and site monitoring information will be used to assess any trends.  These will be reported at monthly management meetings and appropriate corrective actions will be tabled.

4 Conclusions
This report provides a methodology for South Wales Wood Recycling Ltd to evaluate dust generation and install dust mitigation measures at a new facility located at Alexandra Docks Newport.

The area is industrial in nature and the site is surrounded by sites that potentially generate dust through their own activities.  Surrounding receptors are light or heavy industrial or office types and therefore of low or medium sensitivity to dust generation.

The Operator has located the wood processing locations in an area that will be screen from the predominant prevailing wind and will erect dust suppression netting prior to commencing operations as mitigation to prevent dust transport to the adjacent asphalt manufacturing facility during (infrequent) easterly wind conditions.
Prior to the commencement of operations a monitoring regime will establish a background measure of existing dust generation (albeit timescales allow only a limited window prior to the start of operations at the site).  This will be followed by a programme of monitoring over the initial weeks of operation that will determine whether further dust suppression measures are needed at the site and where these should be located.

Physical dust mitigation measures in terms of dust netting and water suppression both on equipment and at the site/processing area boundary have been proposed and will be installed based on the findings of the monitoring work.
Subject to the implementation of effective monitoring and suppression measures described in this methodology, it is considered that dust nuisance at nearby receptors can be effectively mitigated against and that the risk of environmental harm from dust is low.
Drawings
10921 - 000 - A Permitting Boundary
10921 - 000 - B Site and Surrounding Area
10921 - 000 - C Schematic Layout
10921 - 000 - D Dust Suppression
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