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Abstract 

The Air Quality Management (AQM) framework in Great Britain is an effects-based, risk management process designed to provide a dynamic solution to public health issues associated with elevated concentrations of seven air pollutants.   The statutory basis of the AQM process is provided by The Environment Act 1995, which required an Air Quality Strategy to be published by Government and enabled the Government to introduce a series of air quality objectives for lead, carbon monoxide, 1,3-butadiene, sulphur dioxide, nitrogen dioxide, benzene and particulate matter (PM10) in Regulations. The Act provides a framework in which national and local actions are required to identify and remediate areas of poor air quality.  The Act places a series of duties and responsibilities upon Local Authorities to review and assess local air quality against air quality objective set on the basis of best available epidemiological and public health information. The objectives, specified in Regulations, represent the Government’s judgement of achievable air quality between the years 2003 - 2010 on the evidence of costs and benefits and technical feasibility. The objectives apply in areas where the public may be exposed for the averaging time of the relevant objective such as building facades, public open spaces, pavements and gardens. The objective will not be exceeded if there is no relevant public exposure. Local Authorities are required to identify those areas in which air quality objectives will be exceeded by a target date and to declare these areas as Air Quality Management Areas (AQMA).  In such locations a Local Authority must develop an Action Plan detailing both the measures to be taken and the timescale for implementation in order that the air quality objectives are achieved within the AQMA.  The Act places a duty on Government to support Local Authorities through the provision of guidance and other initiatives. This has included the development of high quality national monitoring networks, the development of emissions inventories, the provision of training for local authority personnel and the provision of additional financial resources to assist local authorities in purchasing equipment and technical resources. A key support element has been the development of web, telephone and email help desks and support materials. 

The Air Quality Strategy is dynamic and subject to rolling review to reflect developments in European legislation, technological and scientific advances, improved air pollution modelling techniques and an increasingly better understanding of the socio-economic issues involved.  Similarly the Air Quality Regulations, which give statutory weight to the air quality objectives, are reviewed periodically to reflect new developments in epidemiological and scientific understanding of the relationship between human health and specific air pollutants. Local Authorities began the process of review and assessment in 1999 and the first round of the process concluded in 2001 following which some 129 Local Authorities have or expect to declare AQMAs. Review and Assessment is considered by Government to be a continuous process and Local Authorities are encouraged to consider it as such although there are distinct phases of work during which the Government exercises its power as a Statutory Consultee to appraise the work of Local Authorities ands to assure itself that the statutory duties are being undertaken in an appropriate manner. The review and assessment elements of the framework have recently been subjected to an evaluation and the essential elements of this process have been confirmed as fit for purpose. Thus the procedures will continue in use for the next round of reviews and assessments that are due to be concluded by the end of 2003 except in London where the Mayor has agreed  a deadline of 2004.
Introduction to Historical Context and Conceptual Framework

Great Britain (all areas of the UK excluding Northern Ireland) has a long history of air pollution and regulatory responses to its control (see for example Brimblecombe, 1987). Air quality problems have been an inescapable partner of the economic development of Great Britain and such problems predate the industrial age. Air pollution can be conceptualised as an outcome of political, economic and societal decision making. The impact of air pollution is mediated by the availability of technology and the interaction between these issues is a dynamic one. Social, political and economic responses to air pollution have often lagged behind awareness and understanding of the impact of air pollution and the public’s willingness to accept a particular amount of pollution changes over time. The ability and willingness of political institutions to tackle air pollution varies with the level of public concern, the economic costs of change, the impacts of air pollution and the availability of technological solutions. The approach taken in Great Britain to manage air quality should be considered in this context. Considered in a 200-year historical context, the dynamic interaction of air pollution with British social, economic and political considerations can be viewed as a process as follows. 

· Adoption of new technology leads to observation of unintended consequences;

· Raised public concern leads to scientific inquiry and identification of the major components of the problem;

· Public concern and disquiet;

· Institutional inability or unwillingness to act sufficiently to manage the problem;

· Risk of catastrophe, public outcry, institutional reaction and legislation;

· Implementation of regulation and adaptation of society.

Economic, political, social and technological actions and reactions have sought to manage pollution whilst minimising the adverse consequences of control on business and society at large (Longhurst et al, 1996a). However, the reaction has not always been appropriate or timely particularly in the case of air pollution in urban areas where a city’s form and function and often its topography predisposes it to air pollution. In Britain’s air pollution history much of the concern has been with the use of coal as a fuel where the incomplete combustion of coal in industrial furnaces and kilns or domestic grates and fireplaces created air pollutants including smoke and sulphur dioxide. There are good descriptions of air pollution and its impacts in Great Britain from the 17th Century onwards and these observations included an analysis of potential solutions (see Brimblecombe, 1987). It required a catastrophe - the London Smog of 1952 - before the UK addressed urban air pollution effectively. Even then it took two decades before the last severe coal based smog was eliminated from London. The 1952 Great Smog of London was a seminal event in the reaction it provoked. Although smogs had been experienced for nearly 200 years, the scale and impact of this smog exceeded any that had preceded it (Brimblecombe, 1987).  On Friday December 5th 1952 an unusually severe fog descended upon London as a slow moving anticyclone came to a halt over London (Brimblecombe, 1987). On Friday morning the fog was the thickest in living memory. It grew thicker throughout the day and people began to experience discomfort in breathing. Those outside rapidly became smoke blackened and aware of the choking smell. That evening respiratory cases, especially bronchitis, were twice the normal rate. Some million chimneys added more smoke to the fog. On Saturday visibility was near zero, prize animals at Smithfield show took ill and some had to be destroyed.  At Sadlers Wells an opera performance had to be stopped due to poor visibility in the theatre.  People continued to suffer health effects. On December 8th the fog was as thick as ever, respiratory problems continued to be reported. Transport was at a complete standstill.  The fog cleared by the 10th of December as the anticyclone moved away (Brimblecombe, 1987). It is estimated that the smog caused 4000 excess deaths. The smog of 1952 was a catastrophe with a very high increase in respiratory mortality and morbidity. As is often the case in environmental matters it was the acute impact that was the catalyst for legislation.  It is appropriate to ask why a catastrophe was necessary for action to be taken? The sources, impacts and controls were well known before the 1952 smog, indeed had in part been known since the 17th Century (Brimblecombe, 1987; Longhurst et al 1996a).  Many reasons could be offered of which indifference and concerns about the cost would figure highly. What is clear is that mitigating the public health impact was not afforded a sufficiently high priority.  What is often overlooked is that prolonged exposure to high wintertime concentrations of smoke reduced the quality of life, causing illness for many and brought an untimely death to many more. The total of these deaths foreshortened will far outweigh the total deaths caused by the 1952 smog but they were not enough to bring effective change. 

In 1953 the Beaver committee was established to examine the nature, causes and effects of air pollution and the efficacy of present preventative measures; to consider what further measures are practicable; and to make recommendations for action by government. The report recommended action on domestic smoke and the effective use of fuel in industry. The Beaver Committee’s recommendations were neither novel nor new but they catalysed the government into action. The recommendations suggested the clearance of the log jam of obsolete laws and administrative practices and created a policy framework for clean air, an act to cover domestic and industrial emissions of smoke from new and existing premises. The 1956 Clean Air Act banned dark smoke emissions from chimneys, railway engines and vessels, required new furnaces to be smokeless and required the emissions of grit and dust from furnaces to be minimised (NSCA, 2002). Importantly, the Act gave local councils’ powers to introduce smokeless zones.  The 1956 Act was later amended and extended by the Clean Air Act, 1968 (NSCA, 2002). The 1956 and 1968 Acts were consolidated and their provisions re-enacted in the Clean Air Act, 1993. The 1956 and 1968 Acts constituted the operative legislation against pollution by smoke, grit and dust from domestic fires and other commercial and industrial processes not covered by the Alkali Acts and other subsequent legislation (NSCA, 2002). They regulated the combustion of solid, liquid and gaseous fuels and controlled the heights of new industrial chimneys that are not scheduled elsewhere. The Acts prohibited the emission of dark smoke from any chimney, provided for government funding for the conversion of domestic grates to smokeless operation, and regulated the fuels that could be burnt on them (NSCA, 2002).

The Clean Air Acts dealt with visible pollution especially smoke. They had a dramatic effect in reducing the concentration of visible black smoke particles in the air. In Manchester the annual mean concentrations of smoke fell by some 90% between 1959 and 1984. The bronchitic death rate - an indicator of the health effects of air pollution - reduced in line with the concentration of smoke (Longhurst et al, 1996a). During the 1980s, attention again turned to the regulation of industrial sources of emission and led directly to the Environmental Protection Act 1990 which sought to build upon the long standing British philosophy of using the best practicable means to render harmless such emissions as are released from industrial activities (NSCA, 2002). The Act introduced integrated pollution control (IPC) to cover all major releases to air, land and water from the most polluting and complex industrial processes, known as Part A processes, covering some 2000 processes in chemical works, power stations, oil refineries and other industries. The Act introduced the concepts of Best Available Technology Not Entailing Excessive Costs (BATNEEC) and Best Practicable Environmental Option  (BPEO).   The enforcing authority sets conditions so as to ensure that the BPEO is used.  Part 1 of the Act also introduced a new range of responsibilities for local authorities in respect of air pollution control from less complicated processes, described in the Act as Part B processes (NSCA, 2002). The regulation of such processes by the local authorities is known as Local Air Pollution Control (LAPC). Whilst both IPC and LAPC are concerned with managing and minimising the release of pollutants to the environment, the integration between them did not extend to an encompassing effects-based programme for urban air pollution minimisation.  Nor even when considered in combination with the Clean Air Acts can a holistic approach be said to have occurred.

The Clean Air Acts cleared the air of visible pollutants but did not clean the air of all pollutants. The Acts did not specifically target sulphur dioxide or very fine particles and although substantial reductions in annual mean concentrations did occur, this was a by-product of other processes set in train by the acts. The emphasis on visible pollutants was appropriate at the time the Acts came into statute and their success was due to the focus on one fuel - coal - and on the emission of one pollutant, black smoke. Their success bred complacency and fostered a view that urban air pollution had been conquered. Black smoke had been dealt with but the problem of gaseous pollutants and fine particles would return later as the location of sources, the intensity of the sources of emission and the composition of air pollution changed. Concentrations of pollutants regulated by the Acts fell whilst those from motor vehicles increased substantially in the period from 1985 onwards (Longhurst et al, 1996b). Thus the elimination of  “pea soupers” created a prevailing ideology that urban air pollution had been conquered. Resources were directed towards other problems and the onset of health based concerns about the impacts of the growth of road traffic in the 1980s and 1990s left the UK woefully ill prepared to tackle an emergent problem of traffic sourced air pollution (Longhurst et al, 1996b).  The press directed a powerful current of public concern over child health, asthma and pollution from motor vehicles which repositioned urban air pollution and public health at the forefront of the political agenda and led to the Environment Act, 1995 (Longhurst et al, 1996b). This time there was more than one fuel and one pollutant to confront. 

Developing the New Legislative Framework for Air Quality Management

In 1990, the Government White Paper 'Our Common Inheritance. Britain’s Environmental Strategy' (DoE, 1990) introduced a new direction for air quality control.  This was to build upon the existing technology-based controls by adding an effects-based, risk management approach through the formulation of a series of air quality standards (Longhurst et al, 1996b).  The new framework was termed Local Air Quality Management and led to the formulation of the Environment Act 1995 (Part IV, Air Quality)  QUOTE "(HM Government 1995)" 
(HM Government, 1995)
, the primary legislation for the process of air quality management.  Before the passing of the Act, the then Department of the Environment (DoE) published two discussion papers for consultation, entitled ‘Improving Air Quality’  QUOTE "(1994)" 
(1994)
 and ‘Air Quality: Meeting the Challenge’  QUOTE "(1995)" 
(1995)
.  The first paper discussed the policies and procedures required for the setting, achievement and maintenance of air quality standards.  It recognised the need for an effects-based approach to air quality management expressed in terms of air quality standards and management regimes, tailored to local circumstances (Department of the Environment et al, 1994).  The second discussion paper, ‘Air Quality: Meeting the Challenge’  QUOTE "(Department of the Environment, Scottish Office, Welsh Office & Department of the Environment for Northern Ireland 1995)" 
(Department of the Environment et al, 1995)
 proposed the placing of a statutory duty on all local authorities to review air quality regularly, not only the ones with designated areas of poor air quality.  The paper also set out the Government’s aim to achieve air quality standards by 2005. The various consultation papers recognised that an approach solely based on point source control was no longer appropriate for the multi-sourced, multi-pollutant, air pollution situation of the 1990s and thus the Act introduced a radical shift from source to effects based control and introduced human health based objectives and standards (Longhurst et al, 1996b). The Act applies only to Great Britain. Northern Ireland will introduce a bill in 2002 with the intent of bringing into force an Act in 2003. The bill in Northern Ireland will be based on the experience in Great Britain. The key sections of the Environment Act, 1995 that relate to air quality management are as follows:

· Section 80 Obliges the Secretary of State (SoS) to publish a National Air Quality Strategy.

· Section 81 Obliges the Environment Agency to take account of the Strategy.

· Section 82 Requires local authorities, unitary or district, to review air quality and to assess whether the air quality standards and objectives are being achieved. Areas where standards fall short must be identified.

· Section 83 Requires a local authority, for any area where air quality standards are not being met, to issue an order designating it an air quality management area (AQMA).

· Section 84 Imposes duties on a local authority with respect to AQMAs. The local authority must carry out further assessments and draw up an action plan specifying the measures to be carried out and the timescale to bring air quality in the area back within limits.

· Section 85 Gives reserve powers to cause assessments to be made in any area and to give instructions to a local authority to take specified actions. Authorities have a duty to comply with these instructions.


· Section 86 Provides for the role of County Councils (a higher tier of government operating at sub-regional level) to make recommendations to a district on the carrying out of an air quality assessment and the preparation of an action plan.


· Section 87 Provides the SoS with wide ranging powers to make regulations concerning air quality. These include standards and objectives, the conferring of powers and duties, the prohibition and restriction of certain activities or vehicles, the obtaining of information, the levying of fines and penalties, the hearing of appeals and other criteria. The regulations must be approved by affirmative resolution of both Houses of Parliament.


· Section 88 Provides the SoS with powers to make guidance which local authorities must pay due regard.
The National Air Quality Strategy (NAQS) was published in March 1997 (DoE, 1997). The Strategy outlined the methods and targets to be pursued by Government based on health effects standards for eight pollutants.  The standards were established through the work of a government commissioned Expert Panel on Air Quality Standards (EPAQS, see http://www.defra.gov.uk/environment/airquality/aqs/index.htm.). The Air Quality Regulations 1997  QUOTE "(HM Government 1998)" 
(HM Government, 1998)
 subsequently provided the legal framework for standards and objectives for seven pollutants, excluding ozone from local AQM, to be achieved by 2005. The NAQS was reviewed in 1998/99 to reflect developments in European legislation, technological and scientific advances, improved air pollution modelling techniques and an increasingly improving understanding of the economic and social issues involved.  The revised strategy also slightly changed the UK air quality approach.  Prior to the revision, the NAQS was exclusively based on protecting human health.  However the new UK Air Quality Strategy for England, Scotland, Wales and Northern Ireland  QUOTE "(UK AQSDETR, Welsh Office, Scottish Office & Department of the Environment for Northern Ireland 2000)" 
(UK AQS: DETR et al, 2000)
 (http://www.defra.gov.uk/environment/airquality/airqual/index.htm) included the protection of the environment (i.e. vegetation and ecosystems), although these objectives are not under local regulation. Of the eight pollutants included in the NAQS, five objectives were tightened, two stayed static and one (PM10) was relaxed. Whilst the relaxation of the particulate objective was seen as a pragmatic response to uncertainty, the Government has acted in the case of benzene, 1,3-butadiene and carbon monoxide by changing the target date to 2003 (http://www.defra.gov.uk/environment/airquality/airqual/index.htm). In 2002 further amendments to the air quality objectives have been consulted on in England and the devolved 

administrations.  This consultation has resulted in (for the first time) different objectives being set in England, London, Wales and Scotland.  In Scotland, the Air Quality (Scotland) Amendment Regulations 2002 were formalised in June 2002. DEFRA hope to finalise the Air Quality (England) Amendment Regulations by the end of 2002. In Wales the proposals are still under consideration, but they should also be in place by the end of 2002. The current position is presented in Table 1.

The Air Quality Strategy sets out how the Government and the devolved administrations (these are the administrations in Scotland, Wales and Northern Ireland that are responsible for the setting and implementation of air quality policy) will secure the Air Quality Objectives. Local Air Quality Management is designed to identify those local areas (hotspots) where national actions on their own will not secure the air quality objectives.  The Strategy sets out a clear and simple policy framework, with realistic objectives that are underpinned by regulation and financial incentives to help achieve objectives (DETR et al, 2000). The strategy provides an analysis of costs and benefits in order to prioritise actions and the achievements of strategy targets are to be tracked by high quality air pollution monitoring, the results of monitoring are made publicly available. Government have described the purpose of the Air Quality Strategy as  “to make sure everyone can enjoy a level of ambient air quality in public places which poses no significant risk to health or quality of life” (DETR et al, 2000).

The Air Quality Strategy has set out a range of measures and policies to reduce emissions of regulated pollutants.  Concentrations of lead, carbon monoxide, benzene, sulphur dioxide (in most cases) and 1,3 butadiene are unlikely, in the Government’s view (DETR et al, 2000), to exceed objectives in the relevant year because of the measures and policies introduced nationally and enforced by government and its national agencies. In some industrial locations, benzene and lead exceedances are predicted but there is no public exposure. However, in the case of nitrogen dioxide, PM10 and in some cases, sulphur dioxide, local action is needed to complement and enhance the effect of national polices and actions. Such action is defined by the Act and Strategy as Local Air Quality Management (DETR et al, 2000). Government, in the publication of the revised Air Quality Strategy and Air Quality Regulations in 2000 has made it clear that the responsibility for securing the Air Quality Objectives rests with Government and the devolved administrations, noting that Local Government has a duty to work towards securing the Air Quality Objectives. This is a significant change from 1997 when the duty to secure the air quality objective lay with the local authority.

Table 1: Air Quality Objectives for the purposes of air quality management in the UK

Pollutant


Air Quality Objective
Date to be achieved by


Concentration1
Measured as


Benzene

All authorities 
16.25 (g/m3
running annual mean
31.12.2003

Authorities in England only1
5 (g/m3
annual mean
31.12.2010

Authorities in Scotland [Wales] and [Northern Ireland] only2
3.25 (g/m3
running annual mean
31.12.2010

1,3 Butadiene
2.25 (g/m3
running annual mean
31.12.2003

Carbon monoxide
10.0 mg/m3
running 8-hour mean
31.12.2003

Lead
0.5 (g/m3

0.25 (g/m3
annual mean

annual mean
31.12.2004

31.12.2008

Nitrogen dioxide3
200 (g/m3 not to be exceeded more than 18 times a year

40 (g/m3
1 hour mean

annual mean
31.12.2005

31.12.2005

Particles (PM10) (gravimetric)4
All authorities 
50 (g/m3 not to be exceeded more than 35 times a year

40 (g/m3
24 hour mean

annual mean
31.12.2004

31.12.2004

Particles (PM10) (gravimetric)4

Authorities in [Wales] and [Northern Ireland] only2
50 (g/m3 not to be exceeded more than 7 times a year

20 (g/m3
24 hour mean

annual mean
31.12.2010

31.12.2010

Particles (PM10) (gravimetric)4

Authorities in Scotland only5
50 (g/m3 not to be exceeded more than 7 times a year

18 (g/m3
24 hour mean

annual mean
31.12.2010

31.12.2010

Sulphur dioxide
350 (g/m3 not to be exceeded more than 24 times a year

125 (g/m3 not to be exceeded more than 3 times a year

266 (g/m3 not to be exceeded more than 35 times a year
1 hour mean

24 hour mean

15 minute mean
31.12.2004

31.12.2004

31.12.2005

1. Regulations 2002 have not yet been laid for England and Wales

2. The Welsh Assembly Government has yet to make a decision on the objectives to be included in the Regulations 2002 and the values stated in this table are subject to confirmation.  In Northern Ireland the objectives are to be given legal effect in Regulations following the introduction of the Local Air Quality Management Bill, in June 2003

3. The objectives for nitrogen dioxide are provisional

4. Measured using the European gravimetric transfer sampler or equivalent.  

5. These 2010 air quality objectives for PM10 apply in Scotland only, as set out in the Air Quality (Scotland) Amendment Regulations 2002.

Section 82 of the Environment Act, 1995 required Local Authorities in Great Britain to undertake a review of local air quality and to assess, using a risk management based approach, the likelihood of achieving a number of health based air quality objectives set out in Table 1.  Where air quality objectives are not likely to be achieved, local authorities are required to designate Air Quality Management Areas (AQMAs) and put in place action plans to improve the local situation. The objectives defined in the Strategy apply at locations which are situated outside buildings or other natural or man made structures above or below ground and where members of the public are regularly present and might reasonably be expected to be exposed over the relevant averaging period (DETR et al, 2000). In the Government view  “to pursue polices to achieve objectives at places where the highest measurable concentrations occur without regard to whether or not the public might be exposed would be inappropriate and highly inefficient.”  (DETR et al, 2000). An Air Quality Objective specified in the Air Quality Regulations, 2000 may be exceeded only when public exposure occurs.  This is the heart of the risk management approach to Local Air Quality Management, for the process of Review and Assessment is designed to identify those areas where poor air quality coincides with public exposure.  In reaching a decision to declare an AQMA the Local Authority must be convinced that relevant public exposure exists in relation to the averaging time of the Objective. 

Objectives with an annual mean, such as benzene or lead, apply at all background locations where members of the public might regularly be exposed and at building facades of residential properties, schools and hospitals. They do not apply at the facades of buildings or places of work where the public does not have regular access. Kerbsides, gardens and other locations where exposure is expected to be short term also are not applicable sites. In the case of pollutants such as sulphur dioxide or PM10 which have a 24 hour objective or carbon monoxide with an 8 hour objective, then the objectives apply at all locations where the annual objectives apply and in addition will apply in the gardens of residential properties. They will not apply at kerbsides or other locations where the public exposure is judged to be short term. The sulphur dioxide and nitrogen dioxide 1 hour objectives apply to locations where the 24hour objectives apply and in addition at kerb sides of busy shopping streets, those parts of car parks and railway stations that are not fully enclosed and to any location where the public might reasonably be expected to be exposed. The objectives will not apply to kerbside locations where the public would not be expected to have regular access. The 15 minute sulphur dioxide location will apply in those locations where the public might reasonably be expected to be exposed for a period of 15 minutes or longer.

As well as the system of Local Air Quality Management the Government and the devolved administrations are bound by the requirements of the European Union Directives. Whilst the EU Limit Values do not have the same emphasis on exposure as do the Air Quality Objectives, there are common principles between the EU and British approach including the assessment against target dates and the requirement to produce action plans in areas where Limit Values will not be met.

Local authorities have now finished the first round of reviews and assessments and those local authorities who identified a problem and designated an air quality management area(s) are currently undertaking the action planning stage of the process.  This remainder of this paper is a review of the first round of air quality reviews and assessments and reflects on some of the issues and lessons learnt prior to the next round of reviews and assessments, which is due for completion before the end of 2003 in Great Britain, outside of London. .  Figure 1 shows the process of Review and Assessment as undertaken by local authorities in Great Britain. 
Local Air Quality Management

The emphasis of delivering the requirements of the AQS was action at a local level.  Local government has a statutory duty to work towards the air quality objectives, and has subsequently been provided with new powers to assist in delivering the strategy (for example vehicle emissions testing).  Controlling air pollution and thereby quality of air is not an entirely new responsibility for local authorities.  Local government has been responsible for air emissions from those less complex industrial processes (or Part 'B' processes) identified by the Environmental Protection Act 1990  QUOTE "(HM Government 1990)" 
(HM Government 1990)
. The situation is slightly different in Scotland where the Scottish Environmental Protection Agency is responsible for all prescribed processes.  However, for the first time, local government in Great Britain is required to consider air pollution and subsequently air quality in an effects based approach. Emissions to air clearly arise from a variety of sources over varying spatial and temporal scales, and it is becoming increasingly challenging to integrate solutions into existing policy packages, particularly through the use of transport plans, land use plans, economic development plans and sustainable development plans.

Review and assessment
The first aspect of the LAQM regime is a review and assessment of air quality in the local authority's area.  The government recommended a three-stage approach, whereby each stage of the review and assessment process increases in depth and complexity.  This should be consistent with the risk of failing to achieve the air quality objectives  QUOTE "(Department of the Environment, The Scottish Office & The Welsh Office 1997)" 
(Department of the Environment, The Scottish Office & The Welsh Office 1997)
.  The first stage of the process is essentially a desktop study of emissions sources within, and impacting on, the local authority area.  Stage 2 introduces screening models and interpretation of available monitoring data.  Stage 3 is a complex modelling and monitoring exercise assessing air quality concentrations against the specified objectives.  Examples of reports produced at each stage of the process can be found at www.uwe.ac.uk/aqm/review/examples/index.html At each stage pollutants can be omitted from the process where it can be shown that the air quality objectives are likely to be achieved.  On completion of a third stage review and assessment, and in areas where air quality objectives are predicted to exceed by their target date, an Air Quality Management Area (AQMA) must be designated.  Where AQMAs have been designated, local authorities are required to prepare a written action plan illustrating how the air quality standards and objectives are to be achieved and improved upon in the designated area  QUOTE "(DETR 1997a)" 
(DETR 1997a)
. 

Prior to the publication of the National Air Quality Strategy, the probable timetable for the review and assessment process was that assessments would be complete by 1998 with action plans implemented thereafter.  After 1997 and the late publication of the NAQS, Central Government proposed that local authorities should complete their Stage 1 review and assessments by the end of 1998, with the initial review and assessment phase (to Stage 3 where necessary) to be completed by the 31 December 1999.  This timetable was initially extended to June 2000 and subsequently to the end of 2000. Where an AQMA is designated, a 12-month period for a further review and assessment of air quality in the AQMA is to be undertaken.  All local authorities (except in London) must undertake a further round of review and assessment of air quality before 31 December 2003.

It was initially anticipated that many (particularly rural) authorities would not proceed further than a Stage 1 assessment and that large metropolitan areas and cities would be most likely to declare AQMAs  QUOTE "(Bartlett, Brown, McDonald & Price 1997)" 
(Bartlett et al, 1997)
.   It was not anticipated therefore that the majority of local authorities would require a Stage 3 assessment.  The pollutants causing greatest challenges were initially anticipated to be nitrogen dioxide and PM10, although the level to which the annual mean nitrogen dioxide objective is predicted to be exceeded was never anticipated.  Transport has long been recognised as the major contributor of emissions in locations requiring air quality management areas.  However, the wide scale coincidence of concentrations above objective values and exposed populations was not anticipated.

Support mechanisms for local authorities

Following publication of the NAQS, local authorities expressed concern about the lack of necessary tools or indeed expertise to undertake their AQM responsibilities effectively. Central government responded by making available national resources which local authorities could draw upon  QUOTE "(Elsom 1999)" 
(Elsom 1999)
.  Resources included specific guidance documents, Internet based information including monitored data, emissions inventories, and telephone and email help desks  QUOTE "(Beattie, Longhurst & Woodfield 2001b)" 
(Beattie et al, 2001b)
.

Figure 1: The review and assessment process in GB 




Paper-based guidance documents were the initial method of helping local authorities in the UK with their AQM tasks.  They were published in 8 volumes, with G1-G4 covering the framework of the management process  QUOTE "(DETR 1997a)" 
(DETR 1997a)
, developing local air quality action plans and strategies  QUOTE "(DETR 1997b)" 
(DETR 1997b)
, air quality and traffic management  QUOTE "(DETR 1997c)" 
(DETR 1997c)
 and air quality and land use planning  QUOTE "(DETR 1997d)" 
(DETR 1997d)
.  These were subsequently followed by a series of 4 technical guidance notes (TG1-4) offering advice on monitoring  QUOTE "(DETR 1998a)" 
(DETR 1998a)
, emissions inventories  QUOTE "(DETR 1998b)" 
(DETR 1998b)
, dispersion modelling  QUOTE "(DETR 1998c)" 
(DETR 1998c)
 and a pollutant specific guidance document  QUOTE "(DETR 1998d)" 
(DETR 1998d)
, which outlined specific methodologies for reviewing and assessing each pollutant.

Following the updating of NAQS to the UK Air Quality Strategy, the guidance documents were also updated in the same format as G1-4  QUOTE "(DETR & National Assembly for Wales 2000a; DETR & National Assembly for Wales 2000b; DETR & National Assembly for Wales 2000c; DETR & National Assembly for Wales 2000d)" 
(DETR & National Assembly for Wales 2000a,b,c,d.)

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00/C:\5CResearch assistants folder\5Cphd\5Cphdreferences\03\00\03306/DETR & National Assembly for Wales 2000 306 /id\00/\00 

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00/C:\5CResearch assistants folder\5Cphd\5Cphdreferences\03\00\03307/DETR & National Assembly for Wales 2000 307 /id\00/\00 

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00/C:\5CResearch assistants folder\5Cphd\5Cphdreferences\03\00\03169/DETR & National Assembly for Wales 2000 169 /id\00/\00 
 and TG1-4;  QUOTE "(DETR, National Assembly for Wales & Scottish Executive 2000a; DETR, National Assembly for Wales & Scottish Executive 2000b; DETR, National Assembly for Wales & Scottish Executive 2000c; DETR, National Assembly for Wales & Scottish Executive 2000d)" 
(DETR, National Assembly for Wales & Scottish Executive 2000a,b,c,d.)

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00/C:\5CResearch assistants folder\5Cphd\5Cphdreferences\03\00\033096DETR, National Assembly for Wales, et al. 2000 309 /id\006\00 

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00/C:\5CResearch assistants folder\5Cphd\5Cphdreferences\03\00\033106DETR, National Assembly for Wales, et al. 2000 310 /id\006\00 

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00/C:\5CResearch assistants folder\5Cphd\5Cphdreferences\03\00\033116DETR, National Assembly for Wales, et al. 2000 311 /id\006\00 
.  The Scottish Executive at the same time produced their own G series of guidance notes, SG1-4.  These documents are available on www.uwe.ac.uk/aqm/review/links.html. The technical guidance has been prepared by a consortium of leading organisations in the field of air quality and thus the guidance represents a technical consensus on the approach to be taken by a local authority. This consensus underpins the review and assessment process.

The technical guidance has been summarised in the checklists local authorities are advised to use in their review and assessment work. The checklists may be viewed at www.uwe.ac.uk/aqm/review/checklists/ and a summary is provided in Appendix 1. These checklists are used in the independent appraisal, commissioned by Government, of local authority review and assessment work.

The next round of review and assessment will be different from the previous round. It has been amended on the basis of the evaluation of the process utilised in the first round. A two step process is to be utilised and a revised set of guidance documentation is currently being prepared. These will incorporate the latest scientific and technical considerations and the format, following feedback in the evaluation process, will be more prescriptive than that used in the first round.    The four technical documents have been amalgamated into one document and likewise the four policy guidance documents have also been combined into one document. They are currently available in consultation form and are due to be finalised before the end of 2002.

A variety of other documents have also been provided for local authorities for example guidance on air quality management consultation  QUOTE "(NSCA 1999)" 
(NSCA 1999)
 and advice on the designation of Air Quality Management Areas  QUOTE "(NSCA 2000b)" 
(NSCA 2000b)
 and land use planning and air quality considerations  QUOTE "(RTPI 1999)" 
(RTPI 1999)
.  More recently guidance on air quality action plans and strategies has been provided by the National Society for Clean Air  QUOTE "(NSCA 2000a; NSCA 2001)" 
(NSCA 2000a; NSCA 2001)

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00/C:\5CResearch assistants folder\5Cphd\5Cphdreferences\03\00\03314\11NSCA 2001 314 /id\00\11\00 
. These can be found at www.uwe.ac.uk/aqm/centre/aqaps/index.html.
Other sources of technical information for review and assessment include a government co-ordinated Automatic Urban and Rural Network (AURN) of automated analysers (http://www.airquality.co.uk).  Whilst a substantial number of AURN sites are part funded by local authorities in combination with central government, these stations become part of the AURN once instrumentation and site operation procedures are approved. Central government provides telemetry to link the AURN sites with a central data collection point.  The government provides a quality control service, but the cost of establishing and operating these sites remains largely with local government.  

Pollution data from all AURN sites and other pollution monitoring networks, such as the national NO2 diffusion tube network comprising over 1100 tubes, are available via the National Air Quality Information Archive internet site established in April 1997 (see http://www.airquality.co.uk). The AURN and other pollution monitoring networks have enabled background pollution concentrations (in 1x1 km grid squares maps) to be compiled for both current and future target years, which are also available at the above internet site  QUOTE "(Elsom 1999)" 
(Elsom 1999)
. In response to limited emissions inventory information available for local authorities, the National Atmospheric Emissions Inventory (NAEI) was provided on the internet (see http://www.naei.org.uk).  This inventory provides estimates of emissions of the key pollutants on a 1x1 km level basis.  The internet site offers other key information such as emission factors for vehicles (disaggregated by type and speed) and industrial processes emission factors.  The Government also commissioned ten detailed emissions inventories of major urban areas  QUOTE "(for example,London Research Centre 1997)" 
(see for example, London Research Centre, 1997)
 including inventories for London, Manchester, Birmingham, Merseyside and Bristol amongst others. Academic work also contributed to the development of tools and techniques for estimating local emissions (see for example Lindley et al, 1996). Also in response to local authority needs, an existing screening modelling tool, the Design Manual for Roads and Bridges (DMRB), which had been developed by the Department of Transport primarily for use in assessing the environmental impact of road schemes, was updated for use by the air quality community to provide direct comparisons with air quality objectives.  The updated version was then produced in spreadsheet format for use by local authorities and made available free on the internet (www.stanger.co.uk).  In addition to this tool, the model AEOLIUS used to assess air pollution in low dispersing canyon streets, pioneered by the Meteorological Office was also updated to reflect its new role in the review and assessment process (http://www.meto.gov.uk/environment/aeolius1.html).

Helpdesks and associated web sites were also set up to support local authorities in their review and assessment duties.  These include:

· Review and Assessment helpdesk (operated by Air Quality Consultants Ltd. and UWE) (www.uwe.ac.uk/aqm/review/index.html)

· Monitoring and emission inventory helpdesk (operated by NETCEN) (www.airquality.co.uk)

· Modelling helpdesk (operated by Casella Stanger) (www.stanger.co.uk/modelhlp)

· Action Planning helpdesk (operated by Casella Stanger in conjunction with Transport and Travel Research Ltd) (www.stanger.co.uk/actionplan)
These same organisations collaborate in the preparation of technical guidance for the local air quality management process.

In order to ensure that local authorities discharged their duties in an appropriate manner and also to ensure a consistency of approach, Government introduced an appraisal system linked to Government’s statutory consultee role. The appraisal system provides an objective, independent report to Government on the appropriateness of the approach and conclusions reached by a local authority (for details see www.uwe.ac.uk/aqm/review) The authors of this paper are part of a team contracted by the Department for Environment, Food and Rural Affairs, and devolved administrations to appraise all UK air quality review and assessment reports and maintain the national archive of assessment reports. 
How have Local Authorities Fared in the Review and Assessment Process?

This section will briefly outline some of the main outcomes of the review and assessment process. The data includes that generated by the authors on behalf of DEFRA and the devolved administrations
 and also results from a 5 year research programme looking at the implementation of the Environment Act Part IV by urban local authorities in England
. The survey work is designed to identify, track and evaluate capacity in local authorities to manage local air quality. The methodology allows both technical (e.g. modelling, monitoring) and managerial (e.g. communication strategies, consultation, policy integration and joint working) capabilities to be considered. The surveys have included environmental professionals, who have been responsible for pollution legislation within local authorities and are, in most cases, co-ordinating their air quality management efforts, as well as other local authority professionals.  Contemporary air pollution sources are diverse and hence solutions to tackle problem locations will need to come from a variety of sources including transport planning, land use planning and economic development sectors as well as agencies and bodies external to the local authority such as health authorities, the Environment Agency and Highways Agency.  Hence each of these sectors have been surveyed annually since 1998 with regard to their involvement in the management of local air quality (see http://www.uwe.ac.uk/aqm/research/urban). Case studies of authorities identified as advanced in their approach to air quality management responsibilities have been undertaken. Advanced as defined by the authors is where local authorities have shown an integration of air quality issues into other planning processes as well as competence in the technical aspects of monitoring and modelling.

Table 2 illustrates the pollutants taken further than stage 1 of the process by all local authorities in the UK.  This indicates the pollutants causing greatest problems in relation to achieving the health based objectives and highlights some of the regional differences.  In all cases, nitrogen dioxide, PM10 and sulphur dioxide have involved the most work by local authorities within the review and assessment process.  Sulphur dioxide has been a particular problem in Northern Ireland where there are still large areas of domestic coal burning.  Carbon monoxide has been more of an issue in London, which has generally higher traffic flows and low traffic speeds in the congested urban centres.

Table 2: Local authorities in Great Britain and Northern Ireland intending to proceed to Stage 2/3 Following Completion of Stage 1, specified by pollutant (as of January 2002)

Country
Total for 1 or more
Pollutants to be taken to Stage 2/3



CO
Benz
1,3-but
Pb
NO2
PM10
SO2
All 7*

England (exc. London)
291
174

(60%)
82

(28%)
44

(15%)
103

(35%)
285

(98%)
285

(98%)
212

(73%)
27

(9%)

London 


33
27

(82%)
7

(21%)
1

(3%)
11

(33%)
33

(100%)
33

(100%)
26

(79%)
-

Scotland
21
5

(24%)
2

(10%)
1

(5%)
3

(14%)
17

(81%)
15

(71%)
11

(52%)
1

(5%)

Wales
20
6

(30%)
3

(15%)
1

(5%)
5

(25%)
20

(100%)
18

(90%)
12

(60%)
1

(5%)

N. Ireland


22
6

(27%)
3

(14%)
-


2

(9%)
21

(95%)
19

(86%)
21

(95%)
-



Total
387
218
97
47
124
376
370
282
29

* 
The numbers within this column are also included in the individual pollutant columns.

AQMAs designated

By the end of August 2002, 107 local authorities have declared AQMAs with a further 22 anticipating declaring over the next few months
.  Nitrogen dioxide (NO2) is the pollutant for which predicted exceedences are greatest, particularly with respect to the annual mean objective.  Coupled with this is a widespread anticipated exceedance of the short-term PM10 objective, both of which are largely as a result of traffic emissions. Over 95% of AQMAs are to be designated as a result of traffic emissions.  Traffic congestion exerts the greatest influence on the AQMA decision-making process within local authorities, and is therefore likely to be a significant target for action in air quality policy across England, Scotland and Wales. 

Four of the seven regulated pollutants are predicted to remain below their objective concentrations or to have no exceedances in areas of public exposure, and only predicted exceedences of the sulphur dioxide (SO2) objectives will require a small proportion (10%), of authorities to declare AQMAs other than for nitrogen dioxide and particulates.  Those AQMAs to be declared as a result of SO2 are due to industrial point source emissions, or combinations of emissions from a number of such point sources, or other sources such as shipping.  Of all anticipated AQMAs in the UK, a quarter of declaring local authorities will require a single area of designation for one pollutant, with 16% of authorities likely to require more than one AQMA for a single pollutant, and 11% anticipating a single AQMA for more than one pollutant. Local authorities have not received prescriptive guidance on the designation of AQMAs in the UK, although informal guidance has been developed to assist authorities with the process  QUOTE "(NSCA 2000b)" 
(NSCA 2000b)
. (see http://www.uwe.ac.uk/aqm/review/aqap2.pdf)

Of the AQMAs declared and anticipated, a suite of common AQMA typologies has emerged. Most AQMAs will include urban road networks, or a number of individual streets collectively, and authorities are choosing to declare individual roads and specific receptors exposed to exceedences along them, as well as pockets and areas of land in between road networks.  A number of authorities, in smaller conurbations or semi-urban or rural locations have identified, through monitoring and in some cases less advanced modelling techniques, small areas of predicted exceedences along individual high streets (Woodfield et al, in press). Some rural authorities, such as Salisbury DC in Wiltshire, South Lakeland DC in Cumbria and Harborough DC in Leicestershire have designated local canyon-like streets with residential property close to the carriageway as AQMAs, where insufficient dispersion as a result of the street topography and slow moving traffic is predicted to cause future exceedences.  The size of AQMAs varies from a single property to several square kilometres in area.

The National Air Quality Strategy (1997) anticipated that major air quality problems would exist adjacent to motorways as traffic flows and HGVs proportions are amongst the highest on the UK road network. However this fear has not been realised due to a combination of good dispersion conditions in the vicinity of motorways and the absence of public exposure. AQMAs as a result of traffic emissions from motorways are mainly within the South and South East regions of England. Concentrations of NO2 and PM10 quickly decrease from the kerbside, and public exposure is not so prevalent in close proximately to motorways in comparison to urban networks of roads and minor highways
. However, a number of authorities anticipate AQMA designations along specific corridors or certain distances either side of motorways. 

Local Authority Practice

Technical capabilities

The results of the questionnaire surveys show a gradual increase in air quality monitoring practice within local authorities over the four years of the study.  By 2001, all urban local authorities were undertaking some form of monitoring with the pollutants monitored reflecting those causing greatest problems in achieving the air quality objectives.  In the survey undertaken by Elsom and Crabbe  QUOTE "(Elsom & Crabbe 2001)" 
(Elsom & Crabbe, 1995)
 in 1994, 55% of the urban sample of local authorities did not have permanent real time monitoring equipment and hence did not have the capacity to assess with confidence air pollution concentrations within their area.  By 2001 91% of urban local authorities had real time analysers.

Modelling practices by local authorities show even more categorically the increases in use of tools for air quality management.  In the 1994 survey of local authorities  QUOTE "(Elsom & Crabbe 2001)" 
(Elsom & Crabbe, 1995)
, 5% had utilised some sort of modelling.  In 2001, this had increased to 99% with a gradual increase in the intervening years.  The greatest increases in types of models used by local authorities were in ADMS urban, a complex dispersion modelling system and in DMRB, a screening model used most often in Stage 2 of the review and assessment. 

Apart from some issues of obtaining funding and support for air quality management tools, the technical capabilities of urban authorities for the implementation of review and assessment has increased considerably.   Local authorities technical capabilities are (with exceptions) viewed by the local authorities involved in case study analysis as sufficient for the successful implementation of the technical aspects of air quality management.

Within authority collaboration

Questionnaire surveys have shown that under a half of urban local authorities have an internal group or project team that spends at least some of its time dealing with air quality issues.  However, the remit of these groups varies significantly, which cannot be identified in detail through questionnaire surveys.  The remit of the majority of the groups that environmental professionals are involved in, included review and assessment, or action planning or strategies within their remit.  From the case study authorities it can be shown that the smaller authorities had less need to meet formally.  Departments were generally much smaller, and often just one person within transport or land use planning was responsible for all air quality implications of their profession.  However, in larger authorities it is difficult to foresee how different policy areas could integrate on a day to day basis without formally meeting up and discussing each other’s agendas and requirements.

Between local authority collaboration 

Questionnaire surveys have shown that particularly for environmental health professionals, regional working of some kind is widespread.  Other professions are not as involved in regional groups undertaking some air quality work.  There is no clear trend as to whether regional initiatives are increasing or decreasing.  The case studies attempted to decipher which initiatives may be more successful in integrating different local authority working practices.  Regional working was shown to have two distinct facets, at a policy level, and at an officer working level.

Information systems or the dissemination of information to the public, between departments within local government and between local authorities and outside agencies have not really evolved at all over the four years of the study.  There have been slight increases in most of the methods of disseminating information to the public over the four years, but no major change in approach.  The only method that has shown substantial increases in use is local authority internet sites.  The majority of local authorities now have their own internet site with some form of air quality information upon it. There has been even less progress in the methods of disseminating information to other departments within local authorities, and to neighbouring authorities and outside agencies.

Collaboration between local authorities and stakeholders

Outside agencies and bodies have been involved in the review and assessment process to varying degrees.  Health authorities’ involvement seems to have tailed off in 2000 and 2001, although there has been an increase in the amount of health advice given out relating to air pollution.  There has also been an increase in the use of information from air quality studies being made available at regional groups and also used in the review and assessment process.  

The Environment Agency, who regulate large industrial sources in England and Wales, has in some areas taken a proactive approach to managing air pollution sources in their jurisdiction. Throughout the four years of the survey their input into local air quality management has remained static, with a base of monitoring and modelling to build on.  Over 90% of Environment Agency respondents had supplied information to local authorities even in 1998.  The Highways Agency, who oversee the management of motorways and trunk roads in England and Wales, has however been less involved.  In contrast to the Environment Agency, the Highways Agency as a whole had little previous knowledge or expertise in the field of air quality monitoring or management.  In many cases, exceedances of the air quality objectives are caused by motorways or trunk roads and, with little involvement by the Highways Agency, it is difficult to foresee how solutions can be found and implemented in time for the objective deadlines. 

Discussion

Local authorities have gained capacity and confidence in the review and assessment process having started from a heterogeneous position.  In most cases local authorities have discharged their review and assessment functions in an effective and efficient manner. Surprisingly however, the survey evidence points to a series of managerial as opposed to technical difficulties being faced by local authorities. Difficulties have been reported in policy integration and communication within local authorities. Questionnaire surveys have shown that local authorities do not appear to have the capability to manage air quality issues between local government departments.  Of the non-environmental health local authority functions, transport planners have generally been more involved in the process than other professionals.  This may be because of funding incentives through the LTP process and related processes in the devolved administrations).  There were also problems in communicating the outcomes of the review and assessment process to the public.

Local authorities have made substantial progress in managing a complex and dynamic atmospheric environment against a legislative framework that has seen substantial changes since the publication of the first NAQS in 1997.  Government Guidance issued for the process is intended to provide consistency by way of specifying the minimum expectations for the AQM process.  However, survey data has illustrated a divergence in capability and achievement in LAQM practice within urban local authorities in England.  A related study investigating rural local authorities  QUOTE "(Ing, Beattie & Longhurst 2001)" 
(Ing et al, 2001)
 has shown urban areas to be in advance of rural authorities generally, suggesting an even greater divergence in practice between local authorities in the UK.  A number of reasons may have caused this divergence, notably the greater experience of urban authorities in addressing more acute air pollution problems. Urban authorities are more likely to operate as a single tier authority (i.e. as a unitary authority), with more efficient communication mechanisms. Rural authorities, in contrast, are more financially constrained and have a potential absence of historical air pollution monitoring and modelling data and officer capability.  With AQMAs being declared in smaller, rural locations these constraints are likely to hinder the subsequent action planning process.

The amended timescale for reviewing and assessing air quality has caused problems for integrating air quality objectives into transport planning processes seen by many as the delivery mechanism for solutions to identified problems. The UK has, over the timescale of the first round of reviews and assessments, experienced a rapid change in relation to transport policy. The Government White Paper 'A New Deal for Transport: Better for everyone', published in 1998, promised innovative approaches to transport planning in England. It emphasised the responsibility of local authorities to produce Local Transport Plans (LTPs), designed to integrate different transport modes and respond to local circumstances.  LTPs replaced the former Transport Policy and Programmes (TPP) system for allocating resources for local transport capital expenditure.  LTPs require environmental and sustainability consideration, of which air quality is a major component  QUOTE "(Beattie, Longhurst & Woodfield 2001a)" 
(Beattie et al, 2001a)
.  The first complete round of Local Transport Plans (LTPs) was completed in July 2000.  The LTP process bids for funding for the next 5 years and in many cases the reviews and assessments were not completed in time. It should be noted that there are parallel processes being implemented within the Devolved Administrations and London.

There has been limited involvement of the planning community in the air quality review and assessment process as a whole. The potential success of future air quality action plans and their effective implementation to improve local air quality within designated AQMAs will require active participation and action on the part of the land-use planning community, working collaboratively with transport planning and other disciplines within the local authority. This will be assisted by the development of local air quality strategies for individual local authorities and the development of protocols for ensuring that air quality considerations become an integral aspect of local authority planning and development processes and functions.

At the conclusion of the first round of review and assessment in Great Britain over 30% of the 407 local authorities will require one or more AQMAs within their area of jurisdiction.

Conclusions on the British Approach 

Despite some initial difficulties in the first round of air quality review and assessments in Great Britain, it is evident from the data collected that the LAQM process is likely to deliver improved air quality.  The great quantity of air quality information assembled and disseminated, together with the monitoring and modelling undertaken in direct response to the AQM review and assessment process has led to a position where the air quality of Great Britain is better understood now than at any time in history. The analysis of source contribution and the spatial location of exceedances has provided some surprising outcomes. 

Traffic emissions are the most significant source of predicted exceedences, and AQMAs are being declared alongside motorways and trunk roads, across road networks, as well as along individual road sections where low traffic speeds, high percentages of HGV traffic and canyon-like street topographies lead to poor air dispersion. An unexpected outcome has been the identification of areas of exceedance in smaller towns where traffic flows have been modest, but an exposed population has been identified.

Local authorities are at the stage of writing and implementing action plans following designation of AQMAs.  The review and assessment process up to designation has been mainly a scientific process, although collaboration has been required with other departments and outside agencies, particularly for information such as traffic and health data.  However, as local authorities move into implementing solutions through air quality action planning, the collaborative aspects of the process will be central to the success of air quality management.  

In the authors’ opinions the LAQM process in GB is an effective one.  The GB experience and process is, in part, a transferable model and this is a useful and effective process for others to consider in meeting their air quality obligations and requirements. An evaluation of the review and assessment process in GB has recently been undertaken by the authors (in collaboration with others) on behalf of UK Government and the devolved administrations.  The outcomes of this work can be found at http://www.uwe.ac.uk/aqm/review/index.html.  The authors intend to continue to monitor the progress of AQM implementation as the review and assessment process moves into its second round and the action planning process unfolds. This will provide further insight into the often complex solutions required in improving local air quality.

A Transferable System?

The AQM framework and process in Great Britain is characterised by health-effects based objectives and a risk management approach. It provides a model against which other industrial states could evaluate their existing procedures. Clearly no system of environmental management is directly transferable between different countries without adjustment for local circumstances, history and philosophy. The air quality management process is no different. However, in the recent independent evaluation of the British system of review and assessment (http://www.uwe.ac.uk/aqm/review/ereport.pdf) there were certain elements that were judged to work well. These include national support actions for local authority review and assessment such as training, internet support, help desks, prescriptive guidance and a high quality national monitoring network.  The existence of a technical consensus about the way in which guidance for review and assessment should be implemented is a significant contributory factor to the success of the British system. In addition to the formal technical guidance commissioned and issued by Government, organisations such as the National Society for Clean Air and Environment Protection provided informal guidance on aspects of the process and this was supported by training activities. Important to the success of these activities was the support of Government for the approach being taken.  The risk management based approach to the setting of objectives based on sound science and an assessment of the costs and benefits is a pragmatic one, and of equal importance is the absolute requirement that relevant public exposure should exist in areas where air quality objectives are exceeded. In order that local authorities are both consistent and correct in their risk management approach to decision-making the Government introduced an appraisal system to confirm the decisions reached by local authorities. 

The support elements and the check on the approach and conclusions reached by a local authority have helped ensure that a consistent approach to local air quality management has been developed in Great Britain. This is despite the very large number of local authorities undertaking review and assessment work. These features of the British system are recommended as valuable contributions to an effects based, risk management approach to air quality.

Recommendations 

The following recommendations and conclusions are offered.

1) Good air quality is a critical parameter for public and environmental health protection and a strategy for air quality management should be an integral component of a sustainable development pathway in a city.

2) The location and size of areas of poor air quality in a city, the polluted status of air within the area and the relative contribution of sources causing poor air quality are not always well understood especially at the local level. Proportionate and cost effective remedial action requires that such information is available.

3) The combination of local and national actions is recommended to provide a comprehensive policy and implementation framework in which air quality objectives can be identified and remedial action targeted in a proportionate and cost-effective manner.

4) A local review and assessment process is recommended in order that peak or local “hot spot” concentrations are identified and improved. In the medium term the focus can shift from reducing “hot spot” concentrations to managing a reduction in the mean concentration of objective pollutants in areas of public exposure.

5) The reality or perception of poor air quality in a city can impact negatively on inward investment decisions and high peak and  / or mean concentrations of pollutants will increase the burden placed on public health services. Conversely, investment in air quality management initiatives will reduce the cost impact on health services and, dependent upon the relative source contributions, can bring cost savings through capital investment in new plant, pollution control technology or in reducing congestion experienced by road users. 
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Appendix 1.

Review and Assessment Checklists 

The technical guidance has been summarised in the checklists local authorities are advised to use in their review and assessment work. The checklists may be viewed at www.uwe.ac.uk/aqm/review/checklists/. These checklists are used in the independent appraisal, commissioned by Government, of local authority review and assessment work.

Stage 1

General

· Is an assessment of all 7 pollutants presented?

· Have localities that will be the focus of stage 2 assessment been identified? 

· Have the sources of information used to compile the report been identified? 

· Has due consideration been given to the potential for exposure of individuals in relevant locations? 

· Have details of part A processes been provided?

· Have details of part B processes been provided?

· Has the first stage report concluded by listing those pollutants requiring further examination? 

· Are current concentrations described?

Carbon Monoxide

· Have roads with traffic flows above the guidance levels been identified? 

· Have junctions been considered?

· Have relevant Part A and Part B processes been identified?

· Has the nomogram been used correctly?

· Have sources in neighbouring authorities been considered? 

· Have planned developments been described?

Benzene

· Have relevant Part A and Part B processes been identified?

· Has the nomogram been used correctly?

· Have sources in neighbouring authorities been considered?

· Have planned developments been described
1,3-Butadiene 

· Have relevant Part A and Part B processes been identified?

· Has the nomogram been used correctly? 

· Have sources in neighbouring authorities been considered? 

· Have planned developments been described?

Lead 

· Have relevant Part A and Part B processes been identified?

· Has the nomogram been used correctly?

· Have sources in neighbouring authorities been considered?

· Have planned developments been described?

Nitrogen Dioxide
· Have NOx background concentrations been correctly estimated?

· Have nomograms been used correctly to identify potentially significant roads?

· Have other transport sources been considered?

· Have relevant Part A and Part B processes been identified? 

· Has the nomogram been used correctly?

· Has consideration been given to sources acting in combination? 

· Have sources in neighbouring authorities been considered? 

· Have planned developments been described?

PM10 

· Have PM10 background concentrations been correctly estimated?

· Have nomograms been used correctly to identify potentially significant roads?

· Have other transport sources been considered?

· Has consideration been given to domestic solid fuel? 

· Have relevant Part A and Part B processes been identified?

· Has the nomogram been used correctly?

· Has adequate consideration been given to uncontrolled or fugitive sources?

· Have sources in neighbouring authorities been considered?

· Have planned developments been described?

Sulphur Dioxide 

· Have relevant Part A and Part B processes been identified?

· Have solid fuel or fuel-oil combustion systems >5MWt been considered?  

· Has the nomogram been used correctly? 

· Is the density of coal burning household >300  per km2 

· Have sources in neighbouring authorities been considered? 

·  Have planned developments been described?

Stage 2 

The detail required in Stage 2 is more complex and the example of nitrogen dioxide is used to illustrate the range of issues required to be covered.

Nitrogen Dioxide


MONITORING


· Have worst-case locations been used?


· Have 'relevant-exposure' locations been used?


· Are the monitoring period and data capture appropriate?


· Has monitoring identified existing exceedances?


· Are monitoring data used properly to predict both objectives?


· Have future concentrations been estimated correctly?


· Is sufficient detail of QA/QC procedures provided?

· Have diffusion tube data been validated against a continuous monitor?


· Have diffusion tube data been scaled?


MODELLING


· Has an appropriate model been used?


· Has background been properly added?


· Is modelling used properly to predict both objectives?

· Has modelling identified 2005 exceedances?


Road traffic


· Has DMRB been used correctly?


· Have appropriate traffic data and speeds been used?


· Have junctions been considered?


Industrial


· Has EA GSS modelling been applied correctly?

· Has 'other' modelling been used properly


· Has correct approach been used for background?


· Have multiple sources been considered?


GENERAL


· Have combined impacts been considered?


· Has due consideration been given to the potential for exposure of individuals in relevant locations?


· Does the decision to proceed to Stage 3, or not, appear to be soundly based?

Stage 3 

The final stage, Stage 3, is more complex and again the example of nitrogen dioxide is used to illustrate the detail and sophistication of analysis that is required.

Nitrogen Dioxide
 

MONITORING



· Has continuous monitoring been undertaken?



· Is the monitoring period and data capture appropriate?



· Have diffusion tube data been validated against a continuous monitor?

· Have diffusion tube data been scaled?



· Are monitoring data used properly to predict both objectives?



· Has monitoring identified 2005 exceedances?


· Is sufficient detail of QA/QC procedures provided?



MODELLING



· Has background been properly added?



· Has the model been appropriately validated?



· Are adjustments to predicted concentrations clearly documented?



· Is appropriate modelling used?



· Is modelling used properly to predict both objectives?



· Has modelling identified 2005 exceedances?

Road traffic



· Are road traffic data detailed and accurate enough?

· Has the NO2:NOx ratio been properly addressed?



· Has any traffic modelling been validated against traffic counts?



Industrial



· Have actual emissions data been used?



· Have uncertainties regarding emissions been documented (i.e. batch processes, fugitive emissions)?



GENERAL



· Have both the magnitude and geographical extent of any exceedance been defined?

· Have combined impacts been considered?


· Has due consideration been given to the potential for exposure of individuals in relevant locations?


· Does the decision to declare or not declare an AQMA appear to be soundly based?

Governmental Bodies


(EU and DETR)





Local Government





Are appropriate air quality data available?





Are air quality objectives likely to be breached?





Yes





Initiate air quality monitoring/ screen modelling exercise





No





Yes





Detailed examination of emissions 





Ambient air quality monitoring





Modelling





Develop control options for key sources





Evaluate costs/ benefits and effectiveness of different options





Identify and implement most effective control strategy in the form of an Action Plan





On further inspection, are air quality objectives still likely to be breached?





Designate Air Quality Management Area

















Public





Environment Agency, Industry, Community Groups, Pressure Groups, Education establishments etc





Regular communication/ consultation





Regular communication/ consultation





No





Repeat exercise by end of 2003





Regular information/ education





Regular information/ education





Legislation/ guidance





Yes





No





Review and Assessment Process








� See www.uwe.ac.uk/aqm/review


� For more information on research currently being undertaken at the University of the West of England, Bristol, see www.uwe.ac.uk/aqm/research


� An up to date record of declared AQMAs can be found at www.uwe.ac.uk/aqm/centre/aqmas/index.html


4See  http://www.uwe.ac.uk/aqm/review/monitor.pdf for details
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