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EXECUTIVE SUMMARY

Air Quality is of significant public concern.  Air Pollution arises from human activities and in particular from industry, transport and both the domestic and commercial sectors.  Maintenance of, and improvements to air quality are central to sustainability.  Agenda 21, the central concept to come out of the Rio Earth Summit in 1992, dedicates one of its chapters to 'protecting and promoting human health'.  Air quality is defined as a key element in the reduction of health risks from environmental pollution.  This has also been reflected in the UK's Sustainable Development Strategy.  In acknowledging that good air quality is essential for human health and the well-being of the environment as a whole, it identified one of the key issues for sustainability as 'to manage local air quality, especially in urban areas, and in particular to ensure that all relevant sectors - industry, transport, local authorities and the general public - contribute'.

The National Air Quality Strategy under the Environment Act 1995 legislates for eight pollutants, seven of which are under local authority control.  The pollutants included are benzene, 1,3-butadiene, carbon monoxide, lead, nitrogen dioxide, particulates, sulphur dioxide and ozone.  This document aims to examine and report on air quality in relation to these pollutants in the South West region, within the context of sustainable development.  The South West consists of the counties of Cornwall (including the Isles of Scilly), Devon, Dorset, Somerset, Wiltshire, Gloucestershire and the ex-Avon area.

The pollutants are discussed with regard to their health effects, air pollution monitoring activities in the region, the main sources of air pollution, current emissions (where known) of the pollutants and concentrations throughout the region.  These data are supported by maps showing background concentrations of pollutants and emissions of pollutants in the South West.

Road transport is identified as the major source of emissions of air pollutants in the region.  However, air quality concentrations with respect to benzene, 1,3-butadiene, carbon monoxide, lead and sulphur dioxide are good, except for isolated localities in the vicinity of major emitters.  In the cases of nitrogen dioxide, PM10 and ozone, there are significant exceedences of the objectives set out in the National Air Quality Strategy.  In most cases, these exceedences are not confined to urban areas.

In attempting to manage air quality, so that exceedences of air quality objectives are minimised, there may be the possibility of conflict with other environmental and sustainability goals.  For example action to control vehicle emissions may result in a reduction in average fuel efficiency.  This will in turn increase the emissions of greenhouse gases.  Sustainability requires the identification of policies that maximise the synergy and minimise potential conflict.  The most significant challenge is to resolve the challenge of personal mobility and its environmental impacts, especially air quality, through the development of a sustainable transport policy.

Further studies on the air quality of the South West region are judged necessary.  The recommendations in the report include those relating to emissions, modelling, air quality management, EU air quality directives, sustainable transport policy, sustainability indicators and providing a detailed review of the regional concentrations of nitrogen dioxide, particulates and ozone.

1. Introduction

Air quality is of significant public concern.  Air pollution arises from human activities and in particular from industry, transport and both the domestic and commercial sectors.  The emissions are diluted and dispersed due to the natural cleansing properties of the atmosphere.  Where the input to the atmosphere exceeds the cleansing capacity, then a build up of pollutants may occur.  The concentration of a pollutant in the atmosphere describes the amount of a substance in a volume of air, usually expressed as (g/m3.  

Contemporary air pollution problems, for example those arising from increasing vehicle emissions, have entered the political arena both in Europe and the UK.  There is an increasing understanding of the health effects of current air pollution concentrations.  Although there are substantially lower concentrations of visible pollution than in the 1950s (when substantial numbers of people died or suffered ill health in severe episodes of air pollution), there are associations with premature mortality, chronic illness and discomfort for sensitive groups.  A Department of Health report (COMEAP, 1998) estimated that up to 24,000 people may die prematurely every year as a result of air pollution.  However, air quality is not just an issue of human health.  Air pollution can degrade both the natural and man-made environment, including forests, lakes, crops, wildlife and buildings.

Maintenance of, and improvements to air quality are central to sustainability.  Agenda 21, the central concept to come out of the Rio Earth Summit in 1992, dedicates one of its chapters to 'protecting and promoting human health' (DoE, 1997).  Air quality is defined as a key element in the reduction of health risks from environmental pollution.  This has also been reflected in the UK's Sustainable Development Strategy (DoE, 1994).  In acknowledging that good air quality is essential for human health and the well-being of the environment as a whole, it identified one of the key issues for sustainability as 'to manage local air quality, especially in urban areas, and in particular to ensure that all relevant sectors - industry, transport, local authorities and the general public - contribute' (DoE, 1997).

The Government consolidated this view in the recently issued Quality of Life Barometer (November 1998), which includes air quality as one of the 13 high level indicators for consultation.  On launching the indicators, Deputy Prime Minister John Prescott said, 'we are committed to a new way of thinking - one which puts environmental, social and economic concerns alongside each other at the heart of decision making.  Sustainable development links the standard of living and quality of life, not just here in Britain, but right across the world'.

2. Legislative Background

Historically, the control of air pollution has developed on a reactive basis, with regulations to address specific problems as they become evident.  For example, the Clean Air Acts (1956 and 1968) tackled the problem of black smoke, and to a lesser extent, sulphur dioxide from both domestic and industrial sources.  By introducing smoke control areas, urban air quality was greatly improved and the 'pea soup' smogs of the 1950s became a thing of the past.  

The Environmental Protection Act 1990 focussed on industrial sources of air pollution.  It described two lists, 'Part A' and 'Part B' processes for which authorisations were required due to the potential for emissions to air, water or land.  The complex and large-scale 'Part A' processes were under the control of Her Majesty's Inspectorate of Pollution (which in April 1996 became the Environment Agency and its Scottish and Northern Ireland counterparts).  The emissions to air from more numerous 'Part B' processes are the responsibility of local authorities (environmental health departments).  The Act also requires environmental information relating to the application, authorisation and subsequent emissions data to be made available through public registers.

The impetus for change has been the gradual recognition that policies and tools developed for the reduction of visible air pollution are no longer appropriate for the management of air quality.  Whilst the UK can rightly claim successful past implementation of policy in regard to smoke pollution, it is no longer an appropriate policy response for contemporary problems.  Regions now confront quite different air pollution problems when compared to the situation 30 years ago.  Contemporary problems are associated with the emissions of a variety of primary pollutants, with numerous and varied sources, many of which undergo subsequent chemical transformations into secondary pollutants.  Hence, a new policy framework was required with a new approach to the more complex air quality situation.  The Environment Act 1995 (Part IV) introduced a more holistic approach.  It required the Secretary of State to prepare and publish a strategic framework for the management of national air quality.  This was duly published as the National Air Quality Strategy (NAQS) which outlined a comprehensive approach to control emissions from the main sources and to improve ambient air quality through a nation-wide system of local air quality management, as well as through national policy instruments.  This policy response was explicitly concerned with the impact of air pollution on human health.

In common with sustainable development goals, the responsibility for reaching certain standards and objectives for the eight pollutants addressed by the NAQS fell mainly on local authorities.  The Air Quality Regulations 1997 gave legal weight to standards and objectives for eight pollutants, seven of which require local authorities to take local air quality management action through specific objectives.

The National Air Quality Strategy assigns air quality objectives to be met by the end of 2005, as follows:

Pollutant
Objective

Benzene
5 ppb or less, when expressed as a running annual mean

1,3-Butadiene
1 ppb or less, when expressed as a running annual mean

Carbon monoxide
10 ppm or less, when expressed as a running 8-hour mean

Lead
0.5 (g/m3 or less when expressed as an annual mean

Nitrogen dioxide
150 ppb or less, when expressed as an hourly mean, and 21 ppb or less when expressed as an annual mean

Ozone
50 ppb or less, when expressed as the 97th percentile of running 8-hour means

Particulates (PM10)
50 (g/m3 or less when expressed as the 99th percentile of daily maximum running 24-hour means

Sulphur dioxide
100 ppb or less, when expressed as the 99.9th percentile of 15 minute means

The averaging periods reflect the nature of potential health effects, the pollutants with shorter averaging periods having an acute health effect and those with longer averaging periods representing a chronic health effect.

Part IV of the Environment Act requires a review and assessment of air quality as the first step in the local air quality management regime.  The government has recommended a 3-stage approach, whereby each stage increases in detail and complexity.  The complexity and detail of the review and assessment should be consistent with the risk of failing to achieve the air quality objectives by the end of 2005.  On completion of a third stage, in areas where it appears that the objectives are likely to be breached by the end of 2005, an Air Quality Management Area (AQMA) must be designated.  Where AQMAs have been designated, local authorities are required to prepare a written air quality action plan setting out how the authority will attempt to achieve air quality standards and objectives in the designated area (DETR, 19971-8).

The UK is also required to implement European Union directives.  The Ambient Air Quality Directive (96/62/EC) provides member states with a basis for local air quality management.  Daughter directives will set new standards for specified pollutants.  The first daughter directive covering sulphur dioxide (SO2), nitrogen dioxide (NO2), particulates (PM10) and lead has now reached a common position and is expected to be enacted imminently.  The next daughter directive will cover carbon monoxide and benzene.  The UK Government believes that the National Air Quality Strategy will provide the principal means of carrying out its commitments under the EU framework.  Due to the faster pace at which the early stages of the NAQS are being implemented in comparison with the EU framework, the UK's experience is providing useful insights for other Member States faced with implementing the EC framework (Elsom, 1999).

3. The South West Region

The South West region consists of the counties of Cornwall (including the Isles of Scilly), Devon, Dorset, Somerset, Wiltshire, Gloucestershire and the ex-Avon area.  The region is predominantly rural, with the largest cities including Bristol, Plymouth, Bournemouth, Poole and Gloucester.  The population of the South West is 4.8 million (GB Office for National Statistics, 1998) of which 375 000 live in Bristol, 243 000 live in Plymouth, 151 000 live in Bournemouth, 133 000 live in Poole and 102 000 live in Gloucester.  The South West has the highest projected rate of urban growth between 1991 and 2016, estimated to be 18% (GB Office for National Statistics, 1998).  There are currently over 2 million licensed cars in the region, with 80% of households owning at least one car, the highest figure for any region of the country (GB Office for National Statistics, 1998).
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4. Aims of the report

This document aims to examine and report on air quality in the South West within the context of sustainable development.  The pollutants to be examined are those regulated under the Environment Act 1995, the Air Quality Regulations 1997 and subject to the requirements of the National Air Quality Strategy (see section 2).  These pollutants are: benzene, 1,3-butadiene, carbon monoxide (CO), lead, nitrogen dioxide (NO2), ozone (O3), particulates (PM10) and sulphur dioxide (SO2).  For each of these pollutants every local authority has certain local air quality management responsibilities, with the exception of ozone.

5. The Pollutants
5.1 Benzene

Benzene is a known human carcinogen.  Occupational exposure to benzene at 1-10 ppm is strongly linked with the risk of developing leukaemia (also less strongly with liver, lung and stomach cancer) (EPAQS, 19941).  

5.2 1,3-Butadiene

1,3-Butadiene is an accepted genotoxic carcinogen and therefore no absolutely safe concentration can be defined.  Laboratory studies have shown that 1,3-butadiene causes a variety of cancers in rodents and damages the genetic structures of the cell (EPAQS, 19942).  

5.3 Carbon monoxide

Carbon monoxide diminishes the oxygen carrying capacity of the blood by binding to haemoglobin.  In low concentrations it causes headaches, impaired concentration and reflexes.  Low concentrations (2-3%) can also increase the risk of heart problems in individuals with cardiovascular disease.  Mental activity may also be affected by reductions in oxygen supply resulting from exposure to carbon monoxide.  For example, such changes may affect hand-eye co-ordination.  Other concerns include the risk to pregnant women from exposure to high levels of carbon monoxide, which can cause foetal growth retardation.  High concentrations of carbon monoxide are associated with cold, stable meteorological conditions (EPAQS, 19943).  

5.4 Lead

Lead exhibits toxic biochemical effects in humans, which lead to a decrease in the synthesis of haemoglobin, acute or chronic damage to the nervous system and effects on the kidneys, gastrointestinal tract, joints and reproductive system.  Anaemia only occurs in cases of severe lead poisoning, but effects on red cell survival and haemoglobin production are found at lower concentrations (EPAQS, 1998).  

5.5 Nitrogen dioxide

Nitrogen dioxide can affect lung function.  Repetitive exposure in animals can produce changes in lung structure, lung metabolism, and lung defences against bacterial infection.  Animal toxicological studies suggest that peak concentrations contribute more to the toxicity than does the duration of the exposure, although the latter is still important.  This is the reason for the two objectives, both hourly means and an annual mean.  There is also some evidence that exposure to nitrogen dioxide may put children at an increased risk of respiratory infection and may lead to impaired lung function later in life (EPAQS, 1996).  

5.6 Particulates (PM10)

Particulate matter with a diameter of less than 10 µm is known as PM10. It is this size range of particulate matter suspended in air that has been found to have human health effects. It is implicated in increasing obstruction of the airways and worsening underlying lung disease.  There is also a possibility that some particulates penetrate deep into the lung tissue and may be carcinogenic (for example, hydrocarbons).  Although many of the obvious effects of air pollution disappeared with the earlier smogs, research over the last few years has suggested that, even at the much lower levels now found in the UK, particulate air pollution seems to be associated with a range of measures of ill health, including effects on cardiovascular and lung function and asthma (EPAQS, 19951).  

5.7 Sulphur dioxide

Sulphur dioxide is a potent bronchorestricting agent.  The degree of effect depends on the concentration inhaled, degree of underlying airway reactivity, the rate of exercise of the individual, the amount of moisture in the inhaled air and the distribution of inhaled air between the nose (effective filter) and the mouth (poor filter) (EPAQS, 19952).  

5.8 Ozone

Short-term health effects include pulmonary function changes, increased airway responsiveness to broncho-constrictors, and airway inflammation.  There is also evidence that ozone can cause airway changes that increase the sensitivity of subjects to inhaled allergens such as pollen (EPAQS, 19944).  

6. Air Pollution Monitoring in the Region

There are over 1500 sites across the UK that monitor air quality.  They are organised into networks that gather a particular kind of information, using particular methods.  There are two main types of monitoring networks.

6.1 Automatic networks produce short term (10 minute - hourly) averages of pollutant concentrations, with data downloaded onto a PC giving near real-time information.  Automatic monitoring takes place in both urban and rural locations.  The following table shows all the Department of the Environment Transport & Regions (DETR) affiliated automatic monitoring sites in the South West.  DETR affiliated monitoring sites undergo a rigorous QA/QC procedure for calibrating and maintaining instruments, which themselves must conform to national standards.  Individual local authorities may also be monitoring using these sorts of analysers.

Site
Pollutants
Grid reference
Alt m asl
Type
Running since
Information

Bath Roadside
NO2, CO
ST753657
27
Roadside
19/11/96
Located on the A4 London Road (approx. 22 000 veh/day)

Bristol Centre
O3, NO2, CO, SO2, PM10
ST594732
-
Urban Centre
04/01/93
Pedestrian walkway, 43m from major road

Bristol East
Hydrocarbons
ST599729
-
Urban Background
01/04/94
Situated in SE corner of the grounds of a primary school

Bristol Old market
NO2, CO
ST595731
10
Roadside
01/07/96
Roadside site on roundabout (approx. 30 000 veh/day)

Exeter Roadside
O3, NO2, CO, SO2
SX929918
-
Roadside
02/07/96
Located 3m from the kerb of Queens Street (approx. 10 000 veh/day)

Plymouth Centre
O3, NO2, CO, SO2, PM10
SX477546
18
Urban Centre
29/09/97
Pedestrianised zone in city centre

Somerton Somerset
O3
ST486268
55
Rural
26/01/96
Located at Somerton Radio Station at the summit of a hill.  In open pasture with minor roads.

Yarner Wood

Devon
O3
SX786789
119
Rural
26/06/87
Undulating moorland with semi-natural broadleaved woodland.

6.2 Non automatic networks measure less frequently, either daily, weekly or monthly, and samples are collected by some physical means (such as diffusion tube or filter).  These samples are then subjected to chemical analysis, and final pollutant concentrations calculated from these results.

Data from the nitrogen dioxide diffusion tube survey and sulphur dioxide passive monitoring survey are included in section 9.

7. Sources of Air Pollution

Air pollution is generally described as being from either a point source, a line (i.e. transport) source or an area source.

A point source is one whereby pollution is emitted from within a limited geographical area that can be identified by way of a specific map reference, such as an industrial site.  The pollutants may be emitted from a building or chimney, or from several emission points within the referenced point source area.  The Environmental Protection Act 1990 empowered the Secretary of State to make regulations prescribing processes for which an authorisation would be required in order to operate.  These prescribed processes were those identified as having the potential to release into the air significant quantities of prescribed pollutants.  The prescribed processes were designated by the Regulations as Part A or Part B processes depending on their polluting potential.  Those with the greater potential to pollute are Part A processes; authorisation and legislative control of such processes is the duty of the Environment Agency.  Part B processes generally have less polluting potential; authorisation and legislative control of these processes is the duty of the local authority.  A list of all Part A processes in the South West region is included in Appendix 1.

Line sources include emissions from road, rail and air transport.  Existing knowledge regarding emissions from these sources mean that only roads can currently be analysed.  

An area source contains numerous point sources each emitting relatively small quantities of pollution.  Taken on its own, each individual source within the area would be considered to be insignificant and not worthy of individual identification; however, when the pollution from many sources is considered, the accumulation of all the numerous emissions contribute sufficiently to the background air quality to be significant.  A commercial centre containing many businesses or shops, or a large residential area, may contain sufficient sources to warrant being described as an area source due to the emissions from central heating boilers or refrigeration plant, for example.

All of the above sources have been combined to form the National Atmospheric Emission Inventory (NAEI), which provides the DETR with emission inventory data for the UK.  Recent advances in technology and data availability make it possible to estimate emissions on a more detailed spatial scale (1x1 km square).  Data are compiled from, for example, traffic counts, average traffic speeds, industrial sources and area sources (from available geographical statistical data such as land use, population and employment).  The maps in appendix 3 have been taken from the NAEI.

Comparison between the 1x1 km emissions inventories and measured air quality at monitoring sites provides independent validation of the emission estimated.  Comparisons have been made for area source emissions and site concentrations.  This work shows a robust relationship for NOx (comparisons carried out in London and the South East).  CO and SO2 show a similar relationship, though with much more uncertainty.  Some of this uncertainty is likely to be due to variable regional and local conditions.

7.1 Benzene

In the UK the main atmospheric source of benzene is the combustion and distribution of petrol, of which it is a minor constituent (2% by volume).  Motor vehicles are the most important single source on a national basis, accounting in 1996 for 64% of the total UK annual emission of 41 ktonnes, with most of this arising from petrol vehicles.  Six tonnes, 15% of the total, were emitted from industrial processes, for example petrochemical processors (DoE, 1997).

7.2 1,3-Butadiene

1,3-Butadiene in the atmosphere is mainly derived from the combustion of petrol and other materials.  Although neither petrol or diesel fuel contains 1,3-butadiene it is formed in the combustion process from olefins in the fuel.  1,3-Butadiene is also an important industrial chemical and is handled in bulk at a small number of locations, for example for use in rubber processes.  Other than these locations, the dominant source of 1,3-butadiene in the UK atmosphere is the motor vehicle (DoE, 1997).

7.3 Carbon monoxide

The main source of carbon monoxide in the UK is road transport, which accounted for 71% of the total emission of 4.6 Mtonnes in 1996.  Road transport sources constitute the larger proportion of all sources in most cities, and maximum 8-hour concentrations are therefore expected near busy, especially congested roads (DoE, 1997).

7.4 Lead

Lead is the most widely used non-ferrous metal and has a large number of industrial applications, both in its elemental form and in alloys and compounds.  The single largest use globally is in the manufacture of batteries.  Other uses of lead are in paints, glazes, alloys, radiation shielding, tank lining and piping. The compound tetraethyl lead has been used as a petrol additive to enhance the octane rating.  However, with the recognition of the adverse effects of lead on human health and the growing use of catalytic converters, which are obsolete when used with leaded petrol, this use is declining rapidly.  Most of the current emissions of lead in the UK arise from leaded petrol fuelled motor vehicles (DoE, 1997).

7.5 Nitrogen dioxide

Nitrogen dioxide (NO2) and nitric oxide (NO) are both oxides of nitrogen and together are referred to as NOx.  All combustion processes produce some NOx, but the main sources of NOx in the UK are road transport (47% in 1996), power generation (22% in 1996) and domestic sources (4% in 1996).  In urban areas, the proportion of local emissions due to road transport is higher (DoE, 1997).

NO2 is produced by the oxidation of NO in the atmosphere and there is a complex relationship between emissions of NOx and the resulting concentrations of NO2, dependent on the proportion of NO2 in the primary emission and the availability of atmospheric oxidant, especially ozone, to oxidise NO to NO2.

7.6 Particulates (PM10)

Unlike the gaseous pollutants discussed in this document, which are single, well-defined substances, particulate matter in the atmosphere is composed of a wide range of materials arising from a variety of sources.  During 1996, 24% of UK emissions of primary PM10 was derived from road transport sources, 38% from industrial sources, 16% from power stations and 17% from domestic and other low-power combustion.  In general, emission estimates for PM10 are less accurate than for the other pollutants described, particularly for sources other than road transport (DoE, 1997).

Over the last two years, a growing body of evidence has suggested that remote pollution sources play a major role in determining PM10 concentrations, even in urban areas.  A report by the Airborne Particles Expert Group (APEG, 1998) confirms that long-range transport of secondary particles from Europe and elsewhere in the UK can dominate the exceedences of the standard for PM10.  Secondary pollutants are formed in the atmosphere from emissions of SO2 and NOx.

7.7 Sulphur dioxide

Sulphur dioxide is emitted through the combustion of coal and oil.  The main sources in 1996 were power generation (65%), other industry (24%), commercial and domestic heating (6%) and road transport (2%).  Exceedences of the air quality standard currently occur in the vicinity of industrial processes for which stack heights were designed to meet previous air quality standards and in areas where significant quantities of coal are used for space heating (DoE, 1997).

7.8 Ozone

Ozone is not emitted directly from any man-made source in significant quantities, but arises from chemical reactions in the atmosphere caused by sunlight.  In the lower layers of the atmosphere, while some ozone occasionally arises from periodic intrusions of air from higher up in the atmosphere, it is primarily formed by a complicated series of chemical reactions initiated by sunlight.  Oxides of nitrogen (NOx) and hydrocarbons, derived mainly from man-made sources, react to form ozone.  These substances are produced by combustion and other industrial processes.  Although NOx and hydrocarbons are the most important precursers of elevated levels of ozone, production of ozone can also be stimulated by carbon monoxide or methane (DoE, 1997).

8. Emissions of Air Pollutants in the Region

8.1 Benzene
Emissions of benzene are only relevant in very localised places, such as certain industrial sources regulated under 'Part A' or 'Part B' (for example petrochemicals), petrol stations and from traffic sources.

8.2 1,3-Butadiene

As for benzene, emissions of 1,3-butadiene are only relevant in very localised places, such as industrial sources regulated under Part 'A' or Part 'B' (for example rubber processes), petrol stations and from traffic sources.

8.3 Carbon monoxide

Emissions of carbon monoxide clearly reflect urban areas in the region and the roads between them (appendix 3.1).  Emissions of 3-30 tonnes/1x1 km square/ year can be found along the major radial roads, with emissions of up to 300 tonnes/ 1x1 km square/ year apparent in central Bristol (appendix 3.1).

8.4 Lead

Emissions of lead are only relevant in very localised places, mainly in the vicinity of industrial processes regulated under Part 'A' and 'B' such as lead glass processes.

8.5 Nitrogen dioxide

Emissions of oxides of nitrogen (NOx) again reflect the regional road network and major towns and cities (appendix 3.2).  Emissions of between 1 and 10 tonnes/ 1x1 km grid square/ year are seen along the major roads, with Bristol and Plymouth registering emissions of up to 100 tonnes/ 1x1 km grid square/ year.  In contrast, rural areas of Devon and Cornwall have emissions of less than 0.05 tonnes/ 1x1 km grid square/ year.

8.6 Particulates

The emissions of PM10 in the South West are highest in densely populated areas, particularly Plymouth, Exeter, Bristol, Yeovil, Bournemouth, Poole, Weymouth, Swindon and Gloucester (appendix 3.3).  Emissions are in the range of 0.5-2 tonnes/ 1x1 km grid square/ year for those areas.  In rural areas such as Exmoor and Dartmoor, emissions are under 0.1 tonnes/ 1x1 km grid square/ year (appendix 3.3).

8.7 Sulphur dioxide

Emissions of sulphur dioxide are under 5 tonnes/ 1x1 km grid square/ year in the less densely populated areas of the region, and up to 10 tonnes/ 1x1 km grid square/ year in densely populated areas of Plymouth, Poole and Bristol (appendix 3.4).
8.8 Ozone

As described in section 7.8, ozone is a secondary pollutant and hence minimal ozone is emitted directly, but instead arises from chemical reactions in the atmosphere caused by sunlight.  Therefore, ozone is not discussed in this section.

From the above analysis it can be estimated that road transport is the most important source of emissions of air pollutants in South West England.

9. Concentrations of Air Pollutants in the Region

In order to make air quality information more meaningful to the public, a set of criteria is used to classify air pollution levels into bands.  The pollutant concentrations for each band are set with reference to what is known about the health effects of each pollutant.  The first threshold, called the standard threshold, is defined by the UK National Air Quality Standard for the pollutant.  The second and third thresholds are the information and alert thresholds that are in line with EC directives on air quality.  Any concentration below the threshold level is described as a LOW level of air pollution.  A concentration between the threshold level and information level would be described as MODERATE, between the information and alert thresholds as HIGH, and above the alert threshold as VERY HIGH.  Hence any day where air pollution is above the LOW criterion is an exceedence of the NAQS.

1996 monitoring data has been used because this is the most recent year for which quality controlled and assured data are available.  Data will be presented as the number of days at each air pollution band and hence numbers of exceedences of the NAQS objectives.  Background pollution concentrations are also presented.

9.1 Benzene

The only DETR automatic monitoring site in the network, located in the South West is Bristol East.  Here in 1996, the NAQS standard of 5 ppb (annual mean) was not exceeded, but the target figure of 1 ppb was.

Annual background concentrations of benzene are below 0.25 ppb for most of Cornwall, Devon, Somerset and Dorset (Appendix 2.1).  Wiltshire, Gloucestershire and the Bristol area have background levels of 0.255-0.50 ppb.  Concentrations in the more densely populated areas (Plymouth, Bournemouth, Poole and Bristol) approach 1.5 ppb.
9.2 1,3-Butadiene

As for benzene, the only DETR automatic monitoring site in the South West which measures this pollutant is Bristol East.  In 1996, the NAQS standard of 1 ppb was not exceeded.

9.3 Carbon monoxide

Five DETR affiliated automatic monitoring sites in the South West currently monitor carbon monoxide.  The following table summarises the numbers of exceedences and the number of days within each DETR band, at each site during 1996.


NUMBER OF DAYS AT EACH BAND AT EACH SITE

Air pollution band
Definition of band
Bath Roadside
Bristol Centre
Bristol Old Market
Exeter Roadside
Plymouth Centre

LOW
<8 ppm
n/a
362
174
179
n/a

MEDIUM
10-14.9 ppm
n/a
0
0
1
n/a

HIGH
15-19.9 ppm
n/a
0
0
0
n/a

VERY HIGH
>20 ppm
n/a
0
0
0
n/a

n/a = data not available for 1996

Annual background concentrations of carbon monoxide are below 0.2 ppm for the majority of the region, with the exception of the urban conurbations of Bristol, Plymouth and Poole, which all approach 0.5 ppm (appendix 2.2).

9.4 Lead

Lead concentrations in air have decreased significantly in the last decade.  This is due to the reduction in the maximum permissible lead content of petrol and the continued increasing market share of unleaded petrol to the point where, since 1993, all new petrol fuelled cars are catalyst equipped and therefore must run on unleaded petrol.  Leaded petrol will be withdrawn from general sale from 1 January 2000, leading to even greater reductions of airborne lead.

Background lead concentrations are below 10 ng/m3 for most of Cornwall, Devon, Somerset and Dorset and in the region of 10-20 ng/m3 for the rest of the SW region (appendix 2.3).  There are slightly elevated levels along the motorways (up to 40 ng/m3) and in Plymouth and Bristol (up to 80 ng/m3)(appendix 2.3) (nanogramme is equal to 10-9g).

9.5 Nitrogen dioxide

Five DETR affiliated automatic monitoring sites in the South West currently monitor nitrogen dioxide.  The following table summarises the number of exceedences and the number of days within each DETR band, at each site during 1996.


NUMBER OF DAYS AT EACH BAND AT EACH SITE

Air pollution band
Definition of band
Bath Roadside
Bristol Centre
Bristol Old Market
Exeter Roadside
Plymouth Centre

LOW
<150 ppb
n/a
363
184
181
n/a

MEDIUM
150-299 ppb
n/a
0
0
0
n/a

HIGH
300-399 ppb
n/a
0
0
0
n/a

VERY HIGH
>400 ppb
n/a
0
0
0
n/a

n/a = data not available for 1996

The NO2 diffusion tube survey is a cooperative effort between the DETR and local authorities within the UK.  It is designed to map spatial and temporal trends in NO2 concentrations throughout the UK at kerbside (1-5 m from a busy road), intermediate (20-30 m from an equivalent road) or background ((50 m from any busy roads) locations.

Some typical annual means for 1996 in the South West are as follows:

Site
Type of site
Annual Mean (ppb)

Yate
Background
11


Intermediate
12


Kerbside
20

Saltash
Background
8


Intermediate
17


Kerbside
22

Exmouth
Background
8


Intermediate
11


Kerbside
13

Gloucester
Background
10


Intermediate
13


Kerbside
20

Devizes
Background
8


Intermediate
10


Kerbside
18

Poole
Background
15


Intermediate
19


Kerbside
36

Swindon
Background
9


Intermediate
13


Kerbside
18

Weston-Super-Mare
Background
10


Intermediate
13


Kerbside
13

The UK annual mean objective for NO2 is 21 ppb.  Exceedences of this objective have occurred at Saltash in Cornwall and Poole, Dorset at kerbside locations.

The background concentrations of nitrogen dioxide in the South West are below 5 ppb for Cornwall and Devon, between 5 and 10 ppb for Somerset, Dorset, Wiltshire and Gloucestershire, with the exception of slightly elevated levels in Bristol, Plymouth, Bournemouth and Poole, of up to 20 ppb (appendix 2.4).

9.6 Particulates

Two DETR affiliated automatic sites in the South West currently monitor particulates.  The following table summarises the numbers of exceedences and the number of days within each DETR band, at each site during 1996.


NUMBER OF DAYS AT EACH BAND AT EACH SITE

Air pollution band
Definition of band
Bristol Centre
Plymouth Centre

LOW
< 50µg m-3
353
n/a

MEDIUM
50 - 74 µg m-3
35
n/a

HIGH
75 - 99 µg m-3
7
n/a

VERY HIGH
> 100  µg m-3
0
n/a

n/a = data not available for 1996

The background concentration estimates of particulates are 15.1 - 17.5 (g/m3 in Cornwall and most areas of Devon, 17.6 - 20 (g/m3 in the rest of Devon, Dorset, Somerset, Wiltshire, Gloucestershire and the ex-Avon area, and 20.1 - 22.5 (g/m3 in Bristol, and the east of Wiltshire and Gloucestershire (appendix 2.5).

9.7 Sulphur dioxide

Three DETR affiliated automatic sites in the South West currently monitor sulphur dioxide.  The following table summarises the numbers of exceedences and the number of days within each DETR band, at each site during 1996.


NUMBER OF DAYS AT EACH BAND AT EACH SITE

Air pollution band
Definition of band (15 min averages)
Bristol Centre
Exeter Roadside
Plymouth Centre

LOW
< 100 ppb
363
168
n/a

MEDIUM
100 - 199 ppb
1
0
n/a

HIGH
200 - 399 ppb
0
0
n/a

VERY HIGH
> 400 ppb
0
0
n/a

n/a = data not available for 1996

Data from the passive SO2 network are obtained on a daily rather than hourly basis.  However, the number of sites in the network is far greater and hence this data source gives more detailed spatial information.  The following data are from sites in the South West (daily averages).  These data cannot be used for comparison with the 15 minute average objective of 100 ppb.  However, for use of air pollution data from this sort of sampling it can be assumed that the air quality objective is not likely to be exceeded if the maximum daily mean is less than 48 ppb.

Site
Site description
Mean daily conc. (ppb)

Bath
Residential area with medium density housing surrounded by, or interspersed with, areas with low potential pollution output (Parks, fields, coast) or any residential area with low density housing.
19

Bristol
As above
19

Gloucester
Unclassified site or mixed area
18

Bridgwater
Commercial area or one with predominantly central heating
18

Swindon
Predominantly residential area with medium density housing, typically an inner suburb or housing estate, surrounded by other built up areas, but interspersed with some industry.
11

The background concentrations of sulphur dioxide are below 2 ppb for most of the south of the region, and 2.1-4 ppb for areas of North Somerset, North Wiltshire, ex-Avon and Gloucestershire (appendix 2.6).  The highest background concentrations of sulphur dioxide occur in central Plymouth, with concentrations of up to 10 ppb.

9.8 Ozone

Five DETR affiliated automatic monitoring sites in the South West currently monitor ozone.  The following table summarises the numbers of exceedences and the number of days within each DETR band, at each site during 1996.


NUMBER OF DAYS AT EACH BAND AT EACH SITE

Air pollution band
Definition of band
Bristol Centre
Exeter Roadside
Plymouth Centre
Somerton
Yarner Wood

LOW
running 8-hr averages <50 ppb
325
183
n/a
337
361

MEDIUM
running 8-hr averages >50 and 1-hr averages <90 ppb
17
8
n/a
56
43

HIGH
1-hr averages 90-179 ppb
0
0
n/a
0
1

VERY HIGH
1-hr averages >180 ppb
0
0
n/a
0
0

n/a = data not available for 1996

10. Air Quality Management in the South West Region

All local authorities within the region are required to review and assess air quality.  Many are tackling the challenges of attaining the NAQS air quality objectives by way of regional collaboration between neighbouring authorities.  In many cases, these groups have been instigated by the responsibilities under the NAQS, and in other cases they have evolved from historical groupings to deal with all pollution issues.

Regional groups operating in the south west include: 

· Wiltshire Local Air Quality Management Sub-Group

· Gloucestershire Pollution Group 

· Somerset Air Quality Steering Group

· Devon Environmental Protection Sub-Group 

· Cornwall Air Quality Forum 

· Bristol, Gloucestershire & Somerset Environmental Protection Committee

From a study of local authority AQM activity in the South West (Beattie et al, 1998), it was noted that there is a wide variation in the degree of advancement of AQM practice in the region.  In general, authorities containing large urban areas (Bristol, Bath and NE Somerset and North Somerset) have a more advanced AQM strategy.  In addition, these authorities are unitary authorities that have control over all the services within its area.  At the time of the survey (spring 1998), all local authorities were members of a pollution grouping within their region, while a significant number appear to have no group within their own council to deal specifically with air pollution issues.  Representatives from the local authorities perceived this issue as being the most important obstacle to the improvement of air quality in their locality.  The lack of integration between departments within a local authority was seen as a greater obstacle than the lack of integration between neighbouring local authorities (Beattie et al, 1998).

11. Discussion

Road transport has been identified as the major source of emissions of air pollutants in the region (Chapter 8).  However, air quality concentrations (Chapter 9) with respect to benzene, 1,3-butadiene, carbon monoxide, lead and sulphur dioxide are good, except for isolated localities in the vicinity of major emitters.  In the cases of nitrogen dioxide, PM10 and ozone, there are significant exceedences of the objectives set out in the NAQS.  In most cases, these exceedences are not confined to urban areas.  The main exceedences of NO2 are of the annual mean objective.  Kerbside locations in Saltash and Poole exceeded the 21 ppb objective and many other areas are close to it.  There is, at present, little data relating to real-time monitoring of particulates in the region.  In Bristol, the NAQS objective of 50 (g m-3 was exceeded on 42 days in 1996.  Elsewhere, background concentrations are in the range of 15-22.5 (g m-3.  The ozone (national) objective was breached on 17 days in Bristol centre, on 8 days in Exeter, 56 days in Somerton and 44 days in Yarner Wood.

These findings are consistent with the review and assessment process underway in local authorities.  Many authorities in the region have just completed their first stage review and assessment process, although others (notably Bristol) are much further ahead with the process.  The review and assessment covers all the pollutants in this report with the exception of ozone, for which local authorities have no responsibility to control.  In common with the rest of the country, the majority of authorities in the South West are considering NO2 and PM10 in more detail.  A typical example is that of Salisbury, whose review and assessment document (along with others in the region) can be viewed at the Air Quality Management Resource Centre web site http://www.uwe.ac.uk/facults/fas/aqm/index.html).

It is NO2 and PM10 concentrations that have the most uncertainty attached to them.  There has been no further guidance with respect to the review and assessment of PM10 since the first stage, and this uncertainty has to some extent been exacerbated by a review of the National Air Quality Strategy (DETR, 1999) for which consultation is underway. The review of NAQS coincides with the publication of the report on 'Source Apportionment of Particulate Matter in the UK' (APEG, 1999).  APEG conclude that the current PM10 objective is unachievable.  Bonfire night alone brings large parts of the UK close to breaching the limit of four exceedences a year.  In addition, during certain meteorology conditions, secondary particles transported from continental Europe can cause exceedences in the south east on their own, regardless of any local contribution.  For this reason there is a growing consensus that PM10 should be tackled nationally, as is the case with ozone.  However, the Government has advised that review and assessments by local authorities should not address the proposed changes until the revised NAQS is published. Local authorities are currently awaiting guidance for reviewing PM10.  Local authorities are therefore in an extremely difficult position.  There are likely to be widespread exceedences for PM10 over the UK, with transboundary secondary particles being cited as a major cause.  It is not known how local authorities can therefore treat PM10 in their air quality management plans.  New guidance on reviewing PM10 is expected in the late spring or early summer.

The review has suggested that the annual mean objective for NO2 should be reviewed in two years time.  The DETR's modelling suggests that the 21 ppb annual mean concentration will be 'extremely testing', particularly in major cities (DETR, 1999).  Current policies would cause the objective to be breached at roadside sites in major cities.  The review of NAQS has taken account of new scientific and technical evidence and in particular, evidence from the Interdepartmental Group on Costs and Benefits (IGCB), which was established specifically to assist this review.   The IGCB concluded that the measures necessary to meet the NO2 annual objective 'could have major transport implications and cannot be justified in cost and benefit terms'.
Considerable uncertainty also remains about the extent to which national objectives for ozone can be achieved, until the outcome of the forthcoming European negotiations on proposals affecting ozone are known.  Recent modelling work suggests that the objective will be exceeded across most of southern Britain in both 2005 and 2010.  However, an EC strategy on ozone is due.  Discussions are focussing on a less stringent, non-mandatory standard of 60 ppb for 2010, with the number of permitted exceedences still to be agreed (ENDS, 1998).  The Government's IGCB concluded that measures to meet the UK objective 'cannot be justified in economic terms by the relatively small reduction in quantifiable health and non-health effects'.

This Report has not addressed the seasonality of air pollution.  In the South West this is particularly relevant during the summer season when tourist traffic increases substantially for many rural locations in the region.

With respect to sustainability policies, there may be some areas of conflict - for example where action to control vehicle emissions may reduce fuel efficiency.  This will in turn increase the emissions of greenhouse gases.  Sustainability requires the identification of policies that maximise the synergy and minimise potential conflict.  The most significant challenge is to resolve the challenge of personal mobility and its environmental impacts, especially air quality, through the development of a sustainable transport policy.

12. Recommendations for further research

Further studies on the air quality of the South West Region are judged necessary.  The following recommendations are categorised by the issues they cover:

Emissions

1. To integrate all emission inventories within the region into one co-ordinated regional inventory.

2. To assess the impact of seasonal changes in traffic flow on emissions from primary routes in the region.

Concentrations

3. To provide a detailed review of the regional concentrations of NO2, PM10 and O3.

Modelling

4. To model the region in respect of key pollutants.

5. To develop a regional air quality forecasting capability.

Air Quality Management

6. To examine the development of the review and assessment process in the South West region to benchmark the regional position for pollutants and the development of further review and assessment work.

7. To examine the implementation of air quality management action plans from 2000 onwards.

8. To develop a regional forum for sharing best practice in air quality management.

Air Quality Directives

9. To investigate the status of the region in respect of EU directive standards and WHO guidelines.

10. To investigate the status of the region in relation to acid deposition, critical levels and critical loads of sulphur and nitrogen compounds.

Transport and Sustainability

11. To appraise the air quality impacts of transport strategies in the South West Region

12. To review and assess the air quality impacts of the Transport Policies and Programmes of local authorities in the South West region.

Indicators

13. In order to inform the sustainable development process (and the public) in the South West region of changes in air quality, it will be necessary to determine an appropriate indicator relating to air quality.
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Appendix 1 - Part A Sources in the SW
Site Address
Number
PSR Description
PSR Ref

Appledore Shipbuilders Ltd, Bidna yard, Appledore, Bideford
AU7621/BD4635
Coating Processes and Printing
6.5 A (A)

AVX Ltd, AVX Tantalum, Long Road, Paignton
AL7120/BE5521
Acid Processes
4.3A (F)

Blue Circle Industries, Plymstock Works, Plymstock, Plymouth
AI0284/BC9909
Cement/Lime manufacture and associated Processes
3.1A (A)

Buckfast Spinning Co Ltd, Lower Mills, Buckfast
AU7656/BE2930
Coating Processes and Printing
6.5A (B)

Devon Waste Management, Exeter Incinerator, Grace Road, Marsh Barton, Exeter
AG3487/BC8813
Incineration
5.1A (C)

Evergreen Chemicals Ltd, 9 Clovelly Road Ind Est, Bideford
AU3855/BD3892
Processes involving Halogens
4.4A (C)

Exeter Power Ltd, Marsh Green Industrial Park, Marsh Barton Trading Estate, Exeter, Devon
AY9278/BE5939
Combustion
1.3A (B)

Fitzroy Joinery Works Ltd, Fitzroy Works, Valletort Rd, Stoke
AU9918/BD5259
Timber Processes
6.7A (A)

Howmet Ltd, Exeter Casing, Kestrel Way, Sowton, Exeter
AS7604/BD6280
Non-Ferrous Metals
2.2A (D)

Marine Projects (Plymouth) Ltd, Garden Close, Plympton, Plymouth
AP7296/BD0753
Recovery Process
5.1A (A)

Nortel PLC, Brixham Road, Paignton
AO1624/BC9739
Inorganic Chemical Process
4.5A (F)

South West Metal Finishing, Alphinbrook Road, Exeter
AN7813/BD2896
Inorganic Chemical Process
4.5A (H)

AES Indian Queens Power Ltd, Indian Queens Peak Power Facility, Gaverigan, St Dennis, St Austell
AP5803/BD0699
Combustion Processes
1.3A (B)

A&P Falmouth Ltd, The Docks, Falmouth
AU6919/BE0465
Coating Processes and Printing
6.5A (A)

Chemviron Speciality Chemicals, Chemviron Facility, ECCI Blackpool, Slurry Plant, Trewoon, St Austell
AW0164/BC3137
Manufacture and Use of Organic Chemicals
4.2A (J)

Maybridge Chemical Company, Trevillet, Tintagel
AK5741/BD0613
Manufacture and Use of Organic Chemicals
4.2A (C)

Penzance Dry Dock & Engineering Co Ltd, Wharf Road, Penzance, Cornwall
AV1238/BD5429
Coating Processes and Printing
6.5A (A)

BP Exploration Co Ltd, Furzebrook Rail terminal, Furzebrook Road, Wareham, Dorset
AF7967/BC5415
Petroleum Process
1.4A (A)

BP Exploration Co Ltd, Kimmeridge Well Site, Steeple Parish, Wareham, Dorset
AF7959/BC5407
Petroleum Process
1.4A (A)

BP Exploration Co Ltd, Wytch Farm Gathering Station, Thrashers Lane, Corfe Castle, Wareham, Dorset
AF7274/BB7170
Gasification & Associated Processes
1.1A (A)

Defence Research Agency, Bincleaves, Weymouth, Dorset
AG7512/BC5601
Incineration
5.1A (A)

Flight refuelling, Brook Road, Wimborne, Dorset
AN9972/BC9275
Inorganic Chemical Process
4.5A (H)

Merck Ltd, West Quay Road, Poole, Dorset
AN8968/BC9046
Inorganic Chemical Process
4.5A (D)

Moores (Wallisdown) Ltd, Wallisdown Road, Winton, Bournemouth, Dorset
AO8386/BD0281
Inorganic Chemical Process
4.5A (H)

SEPG (Operations) Ltd, Chickerell 132/33 kv Substation, Radipole Lane, Chickerell, Weymouth
AY7097/BD9467
Combustion
1.3A (B)

SEPG (Operations) Ltd, Electricity 132/33 kv Substation, A36 Warminster Road, Quidhampton, Salisbury, Wilts
BA4272/BE2808
Combustion
1.3A (A)

Sigma-Aldrich Co Ltd, Fancy Road, Poole, Dorset
AK6896/BD0907
Manufacture and Use of Organic Chemicals
4.2A (C)

Sigma-Aldrich Co Ltd, The Old Brickyard, New Road, Gillingham, Dorset
AX8942/BE0309
Manufacture and Use of Organic Chemicals
4.2A (C)

Albright & Wilson (UK) Ltd, Avonmouth Works, Avonmouth, Bristol, BS11 0YT
AJ4669/BE4878
Manufacture and Use of Organic Chemicals
4.2A (G)

Albright & Wilson (UK) Ltd, Avonmouth Works, Avonmouth, Bristol, BS11 0YT
AN9131/BC9143
Inorganic Chemical Process
4.5A (O)

Albright & Wilson (UK) Ltd, Avonmouth Works, Avonmouth, Bristol, BS11 0YT
AN9140/BB8826
Inorganic Chemical Process
4.5A (O)

Albright & Wilson (UK) Ltd, Avonmouth Works, Avonmouth, Bristol, BS11 0YT
AN9158/BD9319
Inorganic Chemical Process
4.5A (O)

ARC Southern Ltd, Batts Combe Quarry, Cheddar, Somerset BS27 3LR
AI0357/BE2298
Cement/ Lime manufacturer and assoc. processes
3.1A (D)

Avimo Ltd, Lisaux Way, Moorfields Taunton TA1 2JZ
AT5534/BD8614
Non-ferrous metals
2.2A (G)

BOC Group plc, BOC Gases Division, Whitby Road, Bristol BS4 3QH
AJ8800/BE2506
Manufacture and Use of Organic Chemicals
4.2A (C)

BG PLC, Avonmouth LNG Facility, Severn Road, Hallen, Bristol BS10 7SQ
AX4246/BD8037
Gasification and assoc. processes
1.1A (A)

Blagden Packaging NV, Avonmouth Way, Bristol BS11 9HD
AG7008/BD5275
Incineration
5.1A (A)

Blue Circle Industries, Trowbridge Road, Westbury, Wiltshire BA13 4LX
AI0322/BE9349
Cement/ Lime manufacturer and assoc. processes
3.1A (A)

Bristol City Council, Avonmouth Refuse Dosposal Works, Kings Weston Lane, Bristol BS11 0YS
AG8314/BD7901
Incineration
5.1A (C)



Britannia Zinc Ltd, Kingsweston Lane, Avonmouth, Bristol BS11 8HT
AS7396/BE1372
Non-ferrous metals
2.2A (A)

British Aerospace Airbus Ltd, Building 03A Filton, Bristol BS99 7AR
AP3754/BE2123
Inorganic Chemical Processes
4.5A (H)

British Energy Generation Ltd, Hinkley Point Power Station, Bridgwater, Somerset TA5 1UD
AF7282/BD8746
Combustion Processes
1.3 A (B)

Chemical Recoveries Ltd, Smoke Lane, Avonmouth, Bristol BS11 0YT
AG8535/BD8053
Recovery Processes
5.2A (A)

Cuprinol Ltd, Adderwell Road, Frome, Somerset BA11 1NL
AO1012/BC9607
Inorganic Chemical Process
4.5A (I)

European Friction Industries Ltd, Enterprise House, 6/7 Bonville Road, Brislington, Bristol BS4 5PE
AI1655/BE5548
Process involving asbestos
3.2A (B)

FHL, Claverham, Bristol BS19 4NF
AS3307/BD1920
Inorganic Chemical Process
4.5A (H)

GKN Westland Aerospace Ltd, Westland Works, Yeovil, Somerset, BA20 2YB
AN9409/BE0791
Inorganic Chemical Process
4.5A (H)

GKN Westland Aerospace Ltd, Winterstoke Road, Wston-Super-Mare, BS24 9AB
AO0881/BC9569
Inorganic Chemical Process
4.5A (H)

Imperial Chemical Industries PLC, ICI Polyeurathanes, Shepton Mallett, Hitchen Lane, Somerset BA4 5TZ
AY3571/BD9157
Di-isocyanate Processes
6.2A (A)

Octavius Hunt Ltd, Dove Lane, Redfield, Bristol BS5 9NQ
AQ7054/BE0899
Pesticide Production
4.7A 

Praxair Surface Technologies, Oldmixon Crescent, Weston-Super-Mare, BS24 9AX
AZ6932/BE1178
Inorganic Chemical Process
4.5A (A)

Premdor, Bristol Road, Bridwater, Somerset TA6 4AJ
AV0169/BF2404
Timber Processes
6.7A (A)

Premiere Waste Management Ltd, Chemical Road, West Wilts Trading Estate, Westbury, Wilts BA13 4JN
AG7431/BE2514
Recovery Processes
5.2A (A)

Rhodia Organique Fine Ltd, St Andrews Road, Avonmouth, Bristol BS11 9YF
AK7329/BF2285
Manufacture and Use of Organic Chemicals
4.2A (D)

Rhodia Organique Fine Ltd, as above
AK7337/BF2293
Manufacture and Use of Organic Chemicals
4.2A (C)

Rhodia Organique Fine Ltd, as above
AK7345/BF2307
Manufacture and Use of Organic Chemicals
4.2A (D)

Rhodia Organique Fine Ltd, as above
AL9084/BF2315
Processes Involving Halogens
4.4A (B)

Rhodia Organique Fine Ltd, as above
AL9092/BF2323
Processes Involving Halogens
4.4A (D)

Rhodia Organique Fine Ltd, as above
AL9114/BF2331
Processes Involving Halogens
4.4A (C)

Rhodia Organique Fine Ltd, as above
AL9122/BF2340
Processes Involving Halogens
4.4A (B)

Rolls Royce plc, PO Box 3, Filton, Bristol BS12 7QE
AL9041/BC7922
Acid Processes
4.3A (F)

Rolls Royce Power Ventures Ltd, Mael Works, Filton, Bristol BS12 7QE
AZ2350/BE6790
Combustion Processes
1.3A (A)

Royal Ordnance (Weapons and Munitions) Ltd, Puriton, Bridgwater, Somerset TA7 8AD
AL3833/BF2676
Acid Processes
4.3A (A)

Royal Ordnance (Weapons and Munitions) Ltd, as before
AL8886/BF2633
Manufacture and Use of Organic Chemicals
4.2A (D)

Royal Ordnance (Weapons and Munitions) Ltd, as before
AL8908/BF7892
Recovery Processes
5.2A

Royal Ordnance (Weapons and Munitions) Ltd, as before
AL8924/BF2528
Acid Processes
4.3A (D)

Royal Ordnance (Weapons and Munitions) Ltd, as before
AL89913/BF2544
Acid Processes
4.3A (F)

Royal Ordnance (Weapons and Munitions) Ltd, as before
AN9034/BF2471
Acid Processes
4.3A (F)

Royal Ordnance (Weapons and Munitions) Ltd, as before
AS7183/BF2706
Manufacture and Use of Organic Chemicals
4.2A (C)

Royal Ordnance (Weapons and Munitions) Ltd, as before
AW8092/BF2684
Acid Processes
4.3A (C)

Seabank Power Ltd, Severn Road, Hallen, Bristol BS10 7RZ
AR1051/BD9483
Combustion Processes
1.3A (B)

Sevalco Ltd, Severn Road, Chittening, Bristol BS11 0YL
AF7916/BD6824
Carbonisation and associated processes
1.2A (A)

St Regis Paper Co Ltd, Wansbrough Paper Mill, Watchet, Somerset TA23 0AY
AA8931/BD5593
Combustion Processes
1.3A (A)

St Regis Paper Co Ltd, as before
AU4606/BD3981
Paper and Pulp Manufacturing Processes
6.1A (A)

Terra Nitrogen (UK) Ltd, ICI Fertilisers, Severnside Fertilizer Works, Hallen, Bristol BS10 7SJ
AL8614/BD1628
Chemical Fertiliser Production
4.6A (B)

UCB Cellophane Ltd, Bath Road, Bridgwater, Somerset TA6 4PA
AA2879/BD6026
Combustion Processes
1.3A (A)

UCB Cellophane Ltd, as before
AO2353/BC9836
Inorganic Chemical Processes 
4.5A (C)

Wessex Incineration Co Ltd, Roewood Bunns Lane West, Woodlnds BA11 5ES
AW2523/BE1321
Incineration
5.1A (C)

Zeneca Ltd, Avlon Works, Severnside Works, Hallen, Bristol BS10 7SJ
AI4158/BC5881
Manufacture and Use of Organic Chemicals
4.2A (A)

Zeneca Ltd, as before
AL6794/BE5254
Manufacture and Use of Organic Chemicals
4.2A (D)

Zeneca Ltd, as before
AM7877/BE2557
Manufacture and Use of Organic Chemicals
4.2A (D)

Zeneca Ltd, as before
AM7885/BC8368
Manufacture and Use of Organic Chemicals
4.2A (D)

Zeneca Ltd, as before
AZ5456/BE0830
Manufacture and Use of Organic Chemicals
4.2A (A)

Part 'B' processes are those with less polluting potential than Part 'A' processes, under control by the local authority.  Each local authority will keep a public register of the Part B processes in their area.

Appendix 2: Background Concentrations of Pollutants in the Region
All the following maps are taken from the web site http://www.aeat.co.uk/netcen/ airqual/welcome.html, where they can be viewed in colour.  They represent annual mean concentrations for 1996.
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2.1 Background Concentrations of Benzene
2.2 Background Concentrations of Carbon Monoxide
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2.3 Background Concentrations of Lead 
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2.4 Background Concentrations of Nitrogen Dioxide 
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2.5 Background Concentrations of Total Particulates (PM10) 
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2.6 Background Concentrations of Sulphur Dioxide 
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Appendix 3: Emissions Maps of Pollutants in the South West

All the following maps are taken from the web site http://www.aeat.co.uk/netcen/ airqual/welcome.html, where they can be viewed in colour.  In each case emissions are calculated from a 1x1 km square and expressed in tonnes.  They represent annual emissions for 1996.

3.1 Emissions of Carbon Monoxide
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3.2 Emissions of Nitrogen Oxides
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3.3 Emissions of Particulates (PM10)
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3.4 Emissions of Sulphur Dioxide
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