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 DETAILED REVIEW AND ASSESSMENT REPORT

Second Round of Review and Assessment

Local Air Quality Management

Environment Act 1995

Executive Summary

Part IV of the Environment Act 1995 places a statutory duty on all local authorities `from time to time’ to review and assess the current and likely future quality of air in their area against air quality objectives laid down in the National Air Quality Strategy.  

Where objectives are not likely to be met then the local authority is required to designate an Air Quality Management Area (AQMA) at the relevant locations.  The local authority must then draw up an action plan setting out the measures it intends to take to improve air quality in pursuit of the air quality objectives within the area covered by the AQMA.

Review and assessment is the initial step in the formal Local Air Quality Management (LAQM) process.  The structure of the reviews and assessments are set out in the guidance made under the Act.

Between 1998 and 2000, Carlisle City Council, in common with all other local authorities, undertook its first round of review and assessment.  The outcome of the first round in Carlisle was published in a Local Air Quality Management Third Stage Review and Assessment Report completed in March 2000 and concluded that it was not necessary to designate an AQMA in the City Council area at that time.

More than 100 AQMA’s were however declared by Local Authorities nationally during this first round of reviewed assessment.  The vast majority of these related to road traffic emissions where attainment of the annual mean NO2 objective and to a lesser extent the 24 hour mean objective for PM10 was considered unlikely.

The second round of review and assessment commenced in January 2003 and was carried out in accordance with new technical guidance LAQM. TG (03), issued by Defra, which encompasses details of new vehicle emission factors for the UK, revised assessment criteria and introduced tighter formal air quality objectives.  One of the recommendations in the new guidance is that the second round review and assessment process is carried out in two steps:

Step One is an Updating and Screening Assessment (USA) for identifying those aspects that have changed since the first round of reviews and assessment.  The USA should conclude as to whether a local authority should proceed to a Detailed Assessment or not; and 

Step Two, a Detailed Assessment of those pollutants and specific locations, that have been identified as requiring further work.

In accordance with the statutory timetable for the completion of round two, Step One was completed by the end of May 2003.  The USA concluded that it was necessary to 

proceed with a Detailed Assessment of nitrogen dioxide (NO2) at the following locations:

· Bridge Street, Caldewgate

· Scotland Road

The USA report also concluded that there was a risk of exceeding the objective for particulate matter at the following location:

· Bridge Street, Caldewgate.

This report summarises the Detailed Assessment of air quality at the above `hot spot’ locations in Carlisle and therefore satisfies Step Two of the Second Round of Review and Assessment.

The technical approach taken for the Detailed Assessment is consistent with policy and technical guidance LAQM TG (03) and LAQM PG(03) and the LAQM review and assessment helpdesk.

The Detailed Assessment concludes the following:

· Current and forward predicted exceedance of the relevant air quality objectives for nitrogen dioxide and particulates (PM10) have not been identified for Bridge Street, Caldewgate.

· Current and forward predicted exceedences of the annual mean NO2 objective have been identified for the A7/Scotland Road.

As a result of the Detailed Assessment it is recommended that an Air Quality Management Area (AQMA) is required for A7, Stanwix Bank, Scotland Road and

Kingstown Road.  This recommendation is made in accordance with Section 83 of the Environment Act 1995.

Once an AQMA has been declared the local authority will then have a duty under Section 84 of the Environment Act 1995 to draw upon an action plan specifying the measures it intends to take in pursuit of reducing nitrogen dioxide concentrations within the AQMA.

As part of its role as community leader the City Council has, in partnership with local key public, private and volunteering sector organisations, developed a Corporate Plan for promoting the long term economic, social and environmental well being of the local area.

The Corporate Plan sets out the Council’s priorities for 2004-2007.  Although the Council priorities are categorised into five different promises they are all integrated and positive progress within one promise is likely to have a positive knock on effect.  Together the promises aim to meet the Council’s overall mission: - That is

‘To ensure a high quality of life for all in both our urban and rural communities’

Clean air is an essential ingredient of a good quality of life.  The main reasons for managing air quality are the links between air quality and the quality of life, and the need to minimise the risk of poor air quality to human health.  In the wider context managing air quality is central to the strategy for sustainable development.

As well as fulfilling a statutory duty, managing local air quality therefore significantly contributes towards the achievement of Councils priorities set out in the Corporate Plan, namely;

To develop a sustainable economy

To manage our environment responsibly

To improve local housing, health and well being

To ensure Carlisle is a safe and attractive place
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1.0
Introduction

1.1 Purpose of Report

This report summaries the results of a detailed review and assessment undertaken by Environmental Quality Services as part of its Local Air Quality Management obligations under the Environment Act 1995.

The purpose of this detailed assessment is to determine with reasonable certainty whether the annual mean nitrogen dioxide (NO2) air quality objective and the particle (PM10) air quality objectives are likely to be exceeded at relevant receptors points adjacent to Bridge Street in Caldewgate; and whether the annual mean NO2 air quality objective is likely to be exceeded at relevant receptor points along Scotland Road. 

Both these locations were identified in a preceeding updating and screening assessment (completed by this authority in May 2003) as being at risk of exceeding the air quality objectives for these pollutants.

Should this detailed assessment identify that an air quality objective is likely to be exceeded at these locations where there is relevant exposure, the Local Authority must declare a Local Air Quality Management Area (LAQMA).

1.2 Legislative Background

The Environment Act 1995 introduced a new system of local air quality management in the United Kingdom. The Act required the Government to publish a National Air Quality Strategy containing air quality targets which would protect people’s health and placed new legal duties on all local authorities to periodically review and assess the current and likely future quality of air for their geographical areas against national pollution objectives laid down in the National Air Quality Strategy.

The main constituents of the Act are summarised below.

Table 1 Major Elements of the Environment Act 1995
Part IV Air Quality
Commentary

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

Section 81
Obliges the Environment Agency to take account of the strategy.



Section 82
Requires local authorities, 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 AQMA’s.  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 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 powers to make guidance which local authorities must have regard to.

1.3
Air Quality Strategy

The first National Air Quality Strategy (NAQS) was first published in March 1997 and adopts an integrated approach to air quality issues. The strategy promotes the principles of sustainable development and includes international measures, particularly European agreements to reduce emissions from vehicles and industry, as well as national policies and local air quality management.

The main elements of the Air Quality Strategy (AQS) can  be summarised as follows:

· The use of a health effects based approach using national air quality standards and objectives

· The use of policies by which the objectives can be achieved and which include the input of important factors such as industry, transportation bodies and local authorities

· The predetermination of timescales for the achievement of objectives and a commitment to review the strategy every 3 years.

The AQS provides a framework for the improvement of air quality.  In order to achieve this, the Strategy is based on several principles which include:

· The provision of a statement of the Governments aims regarding air quality;

· Clear and measurable air quality targets

· A balance between local and national action, and

· A transparent and flexible framework

1.4
National Air Quality Standards and Objectives

At the centre of the Air Quality Strategy is the use of national air quality standards to enable air quality to be measured and assessed.  These also provide the means  by which objectives can be set.  The standards have been set on the latest available information concerning the health affects resulting from different ambient concentrations of seven pollutants and are the consensus view of medical experts on the Expert Panel on Air Quality Standards (EPAQS).  (The standards are subject to regular review.)

These standards and associated specific objectives to be achieved have been included in the Air Quality Regulations 2000 as amended 2002 and are shown in Table 2 below.  The table shows the standards in microgrammes per cubic metre of air (μgm-3), with the number of exeedences that are permitted (where applicable).

Table 2 : Objectives included in the Air Quality Regulations 2000 and (Amendment) Regulations 2002a for the purpose of Local Air Quality Management



Pollutant
Air Quality Objective
Deadline


Concentration
Measured as


Benzene

All authorities
16.25 (g/m3
Running annual mean
31.12.2003

Authorities in England and Wales only
5.00 (g/m3
Annual mean
31.12.2010

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

Carbon Monoxide
10.0 mg/m3
Maximum daily 8-hour mean
31.12.2003

Lead
0.5 (g/m3
Annual mean
31.12.2004


0.25 (g/m3
Annual mean
31.12.2008

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


1 hour mean


31.12.2005




40 (g/m3
annual mean
31.12.2005

Particles (PM10) (gravimetric)d

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 

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


1 hour mean


31.12.2004




125 (g/m3 not to be exceeded more than 

3 times a year
24 hour mean


31.12.2004


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


15 minute mean
31.12.2005

1.5
Policies in Place to Enable the Objectives for the Pollutants in the Air Quality Strategy to be Achieved

National and European policies that already exist provide a good basis for progress towards the air quality objectives set for 2003 and 2008.   For example, agreements in the EU have resulted in progressive reductions in emissions from motor vehicles through engine technology and improved fuel quality standards, and will continue to do so over this decade.  Recent developments in the UK to control emissions of SO2 from coal and oil fired power stations will ensure that by the end of 2005 coal and oil fired power stations will meet the air quality standards set out in the AQS.  The Environmental Protection Act 1990 allows for the monitoring and control of emissions, from a wide range of industrial processes.

It is recognised by the Government, however, that despite measures taken at national and international level, areas of poor air quality will remain and these are best dealt with using local measures implemented through the local air quality management (LAQM) regime.  An important part of the strategy is therefore the requirement for local authorities to carry out air quality reviews and assessments of these areas against current and future compliance with the air quality standards.
1.6
Local Air Quality Review and Assessment

The primary objective of undertaking a review and assessment of local air quality is to identify any areas that are unlikely to meet national air quality objectives.

A Technical Guidance document LAQM.TG(03) has been issued by the Government to enable air quality to be monitored, modelled, reviewed and assessed in an appropriate and consistent fashion and Local Authorities must take account of this technical guidance when carrying out their reviews and assessments.

The complexity and detail required in a review depends on the risk of failing to achieve air quality objectives.  The guidance introduces a new two phased approach to review and assessment; the first stage is an updating and screening assessment, the second stage is a detailed assessment.

Every local authority is required to carry out the first stage updating and screening assessment.  Where the Updating and Screening Assessment (USA) has identified a risk that an air quality objective will be exceeded at a location with relevant public exposure, the authority will be required to undertake a detailed assessment.  The stages are briefly described in the following table;

Level of Assessment
Objective
Approach

Updating and screening assessment (USA)
To identify those matters that have changed since the last review and assessment, which might lead to a risk of the air quality objective being exceeded.
Use a check list to identify significant changes that require further consideration.

Where such changes are identified, apply simple screening tools to decide whether there is sufficient risk of an exceedance of an objective to justify a detailed assessment.

Detailed Assessment


To provide an accurate assessment of the likelihood of an air quality objective being exceeded at locations with relevant exposure.  This should be sufficiently detailed to allow the designation or amendment or any necessary AQMAs.
Use quality-assured monitoring and validated modelling methods to determine current and future pollutant concentrations in areas where there is a significant risk of exceeding an air quality objective.

Where the air quality objectives are unlikely to be achieved by the deadline date, the authority is required to designate an Air Quality Management Area (AQMA) covering the area where the problem has been identified.  It must then draw up an action plan setting out the measures it intends to take in to improve air quality pursuit of the air quality objectives.

However, whilst the LAQM arrangements provide a means of achieving improvements in air quality to help secure the national objectives, Local Authorities are not obliged to meet the objectives.  Instead the action plan must show how the local authority will work towards meeting the objectives.  This is because measures necessary to reduce emissions often lie outside the local authorities remit.  Formulating an active plan will therefore necessitate working closely with other relevant agencies such as the County Council’s Highways Department.

There is no set timescale of the completion of the action plan.  Policy Guidance LAQM PG03 however recommends that authorities aim to consult on a draft plan within 9-12 months of the AQMA being declared and to have an action plan in place within 12-18 months of declaring.

1.7
Summary of Key Points

· The Environment Act 1995 has required the development of a National Air Quality Strategy for the improvement of air quality

· A central element in the strategy is the use of air quality standards and associated objectives based on human health affects that have been included in the Air Quality Regulations

· The strategy uses a local air quality management approach in addition to existing and international legislation and promotes an integrated approach to air quality control.

· Air quality objectives are to be achieved by specified dates

· A number of air quality reviews are required in order to assess compliance with air quality objectives.  The number of reviews necessary depends on the likelihood of achieving the objectives.

2.0
A Brief Description of the Carlisle City Council Area

Carlisle City Council is the most northerly of the 6 Cumbrian District Council’s and covers more than 400 square miles.

The City of Carlisle supports the highest population concentration in Cumbria with 70,000 people living within the urban area.

Carlisle is remote from other main centres of population being 300 miles from London, more than 120 miles from Manchester, more than 90 miles from Glasgow and Edinburgh and more than 50 miles from Newcastle Upon Tyne and consequently is the regional commercial, administrative and retail centre serving a catchment population of around 450,000 who live within an hours travelling time.

Today’s economy is characterised by food processing, agricultural support, automotive component manufacturers and engineering.  The dominant sectors being branch plant operation in wholesaling and retailing, manufacturing, public administration and health services.

It is a significant transport hub for rail services and the national road transport network.  It’s regional role has been greatly enhanced in recent years by The Lanes shopping centre, The Sands Leisure Centre, Tullie House and the Art Gallery and the City is well placed to advance as a regional centre.

The Government Regional Planning Guidance for the North West identifies Carlisle as one of the North Wests key town and cities where development should be concentrated.

3.0
Summary of the Updating and Screening Assessment 2003

Carlisle City Council completed its updating and screening assessment in May 2003.  A report on its findings entitled ‘Updating & Screening Assessment Report on Local Air Quality for the Carlisle City Council Area’ was subsequently approved by DEFRA without the requirement for any amendment.

The updating and screening assessment (USA) reviewed all potential sources of the pollutants specified in the Air Quality Strategy and Air Quality Regulations, including transport, industrial and domestic sources in accordance with the Technical Guidance. The USA covered new monitoring data, new air quality objectives, new sources of pollution or significant changes to existing sources and any other local changes which might affect air quality.

The purpose of the USA was to identify whether any matters had changed since the first round of review and assessment (completed by this Authority in March 2000) which might lead to a risk of an air quality objective being exceeded.

A great deal of attention was given in the USA to identifying potential exceedences from road traffic sources.  Following guidance, all busy roads and junctions and congested or slow moving traffic routes within the Authority’s area 

were identified using local information and data supplied by the Highways Authority.

Where monitoring data was not available for these locations identified a simple screening model, the Design Manual for Roads and Bridges (DMRB) was used
.  

After considering all potential sources of the pollutants, and using available monitoring data and screening tools, the USA concluded that levels of Benzene, 1, 3 – Butadiene, Carbon Monoxide, Lead and Sulphur Dioxide were still expected to meet their air quality objectives and no further assessment was deemed necessary.

However both the annual mean concentration of nitrogen dioxide and the number of permitted 24 hour exceedences of fine particles were assessed to be at risk of exceeding their objectives at receptor points adjacent to Bridge Street running through Caldewgate, Carlisle.

The annual mean Nitrogen Dioxide objective was also considered to be at risk of being exceeded at receptor points adjacent to Scotland Road, Carlisle.  

The risk of exceedence at both locations is due to road traffic emissions.  

Both roads are within the Carlisle urban area and are two of the most heavily used routes within the City.

3.1
Nitrogen Dioxide

3.1.1
Introduction

Nitrogen dioxide (NO2) is a gas produced by the reaction between nitrogen and oxygen during high temperature combustion. The reaction usually takes place in two stages; one atom each of nitrogen and oxygen combine during combustion to form nitric oxide (NO) which then oxides at a later stage in the atmosphere to produce NO2. The combustion of NO and NO2 is collectively known as oxides of nitrogen (NOx).  Nitrogen dioxide is a respiratory irritant, and may exacerbate asthma and possibly increase susceptibilities to infections. 

3.1.2
Standards And Objectives For Nitrogen Dioxide

The Government has adopted two air quality objectives for nitrogen dioxide as an annual mean concentration of 40(g/m-3 and a 1 hour mean concentration of 200(g/m-3 not to be exceeded more than 18 times per year.

The objectives are to be achieved by the end of 2005.

3.1.3
What Factors Might Lead To A Risk Of Exceeding The Objectives for Nitrogen Dioxide? - The National Perspective

The principal source of nitrogen oxide is road transport which accounted for about 49% of total UK emissions in 2000.

The contribution of road traffic to nitrogen oxide emissions has declined significantly in recent years as a result of various policy measures and further reductions are expected up to 2010 and beyond. However major roads carrying large volumes of high speed traffic (e.g. motorways and other primary routes) are still expected to be a significant source, as are conurbations and city centres with congested traffic. 

Other significant sources of nitrogen oxides emissions include the electrical supply industry and other industrial and commercial sections (these are listed in Appendix (1)) which accounted for approximately 24% and 23% respectively in 1999. Emissions from both sources have also declined dramatically, due to the fitting of low nitrogen oxides burners, and the increased use of natural gas plants.

More than 100 AQMAs were declared by local authorities nationally arising from the last round of review and assessment. The vast majority are related to road traffic emissions, where attainment of the annual mean objective is considered unlikely. Exceedences of the objective have been identified within major conurbations, within smaller town centres with congested traffic and alongside dual carriageways and motorways carrying heavy traffic flows in more rural locations.

Whilst industrial sources may make a contribution to local pollutant levels, no exceedences of the objective nationally have been identified as a direct result of these emissions.

Following analysis of monitoring data and results from the last round of review and assessment, guidance suggests that, outside major conurbations, exceedences of the annual mean objective may occur within 10 metres of the kerbside of single carriageway roads.  This includes roads with relatively low traffic flows (10,000 – 20,000) vehicles per day, if they are situated in congested town centres, and is particularly significant where towns have narrow streets with residential properties within 5 metres or so of the kerb. In addition guidance suggests that roads with high flows of buses and/or HGVs may also be at risk of exceeding the objectives.

3.2
Particulate Matter PM10
3.2.1
Introduction

Particulate matter (PM10s) consists of solid matter and is categorised according to its size.  PM10 are particulates which are 10 microns or less in diameter. This very fine dust is minute enough to be inhaled into the lungs and can lead to an increased risk of heart and lung disease.  In addition the particulates may carry surface absorbed carcinogen compounds into the lungs.

3.2.2
Standards and Objectives for Particulate Matter

The Government has adopted two Air Quality objectives for PM10.  The objectives are 40(gm-3 as the annual mean and 50(gm-3 as the fixed 24 hour mean to be exceeded on no more than 35 days per year, to be achieved by the end of 2004.

The objectives are based upon measurement carried out using the European gravimetric transfer sampler or equivalent.

3.2.3
What Factors Might Lead To A Risk Of The Objective Being Exceeded? – The National Perspective

Unlike the other individual gaseous pollutants which are single, well defined substances, particles (PM10) come from a wide range of materials arising from a variety of sources. These can however be divided into 3 main categories.

· Primary particle emissions – derived from combustion sources and are emitted directly to the atmosphere.

· Secondary particle emissions – these comprise mostly of sulphates or nitrates and are formed by chemical reactions in the atmosphere.  Their production is generally not locally controllable.

· Coarse particles – these comprise of a wide range of particles including suspended dust from road traffic, construction work, mineral extraction processes, wind blown sea salt and soil.

The expected reduction in particle emissions in future years is different for each source type.

Concentrations of PM10 are reducing across the country and will continue to reduce due to policies introduced at EU and national level. There has been significant progress in reducing emissions of particles from both the transport and industrial section.  The total national annual UK emissions declined by nearly 40% between 1990 – 1999. 

Further reductions are expected in future years as a result of agreed additional policies; within the industrial sector, particle emissions will be controlled through Integrated Pollution Prevention and Control (IPPC) and the EU Waste Incineration Directive. In addition, significant reductions in emissions of pollutants that lead to the formation of secondary particles is expected as a result of EU legislation on the Acidification Strategy. Emissions from road transport will also be reduced as a result of tightening emissions control and by the reduction of the sulphur content of diesel fuel, which affects the emissions of particles from vehicles.

More than 50% of the AQMA’s declared in the UK for PM10, as a result of the first round of review and assessment, were due to exceedences of the 2004 objective 24 hour mean for PM10  and arose mainly from road traffic sources.  A few PM10 AQMA’s were however declared due to industrial and fugitive sources.  

Guidance suggests that with existing national policies to reduce PM10 emissions, and a typical meteorological conditions, exceedences of the 2004 objectives might be found in the following areas. 

· Urban background sites in central London

· Areas adjacent to busy roads particularly within major urban areas

· Areas which have significant emissions from the domestic burning of solid fuels 

· Areas in the vicinity of industrial plant

· Areas near to processes which may have significant uncontrolled or fugitive emissions (e.g. quarrying)

4.0
Detailed Assessment Methodology

The Technical Guidance instructs that a detailed assessment should conclude by identifying whether an Air Quality Management Area (AQMA) should be designated within the local authority area.  Local authorities then have a duty under Section 83 (1) of the Environment Act 1995 to declare (by means of an official order) an AQMA in those areas where the air quality objectives are unlikely to be met in time.

The Detailed Assessment should be based on new and appropriate air quality monitoring or modelling data which has been validated and ratified.  The assessment should indicate the spatial extent of air quality ojective exceedences and indicate a tentative AQMA boundary.

The Technical Guidance suggests that where modelling is used only advanced models are appropriate for detailed assessment work.   These were not used for this detailed review because overall pollution levels were not considered unequivocally over objective levels and it was considered that the financial cost of an advanced model exceeded the benefit.

Monitoring data therefore provides the basis of this report for both PM10 and NO2 concentrations in the two locations of interest.

The approach taken to Detailed Assessment was:-

· Enhanced monitoring based upon high resolution real time data obtained from type approved continuous analysers monitoring for nitrogen dioxide and PM10.

· Retention of existing diffusion tube monitoring site for continuance of data collection

· Increased diffusion tube monitoring sites

· Collocation of diffusion tubes and real time monitoring to validate diffusion tube results.

· Management of monitoring and data ratification in accordance with UK national guidance and best practice

Detailed assessment requires accurate monitoring data that is quality assured to a high standard to provide robust and reliable data.  Quality control/quality assurance procedures used as part of this detailed assessment are discussed in detail in appendix 1.

4.1
Monitoring Locations

This review and assessment is focused on those locations where members of the public are likely to be regularly present and likely to be exposed to the averaging periods of the objectives for PM10 and NO2, referred to as ‘relevant locations’ (as directed by the technical guidance it does not include locations where people are at work).

Monitoring sites were positioned to meet the criteria contained in LAQM TG (03) as closely as possible.  The most important relevant locations are those at which pollution concentrations are expected to be the highest.  Since the source of the pollutants under consideration in this review and assessment is road traffic, monitoring sites have been located at relevant locations closest to the busiest, most congested and slow moving traffic sections of the two roads under consideration.

In addition monitoring locations have also been chosen further back from the roads to identify the spatial pollutant concentrations and determine the extent of the area where exceedence may arise.

The diffusion tube monitoring locations were chosen to provide information as to the possible spatial extent of air quality objective exceedences at roadside locations with relevant public exposure over the averaging period of the relevant objective.  The real time monitoring station is a state of art facility enabling high resolution, accurate data to be obtained for both nitrogen dioxide and PM10 pollutants.

All monitoring locations were sited at potential ‘hot spot’ locations in accordance with the following criteria, subject to practical constraints e.g. site access, site services and space (real time monitoring station) or suitable monitoring posts (diffusion tubes).

· Roadside locations (between 1m and 5m of the kerbside) for worst case assessment.
· Close proximity to appropriate receptor locations (monitoring at building facades or within 3m of receptor locations) for worst case assessment.
· Away from local point sources of combustion (e.g. heating flues) and away from overhanging or dense vegetation.
· Sampling height of between 1.5m and 4m (breathing zone)
· Good site security to minimise data loss and enable long term monitoring
4.2
Scotland Road

The first area of interest is the A7 and the section known as Scotland Road, Carlisle.  This is the main northern route into the City.  The route is bordered on both sides by residential properties along the majority of its length.

 The closest properties to the kerbside are blocks of Victorian terraced houses which are also located at the busiest and most congested stretches of the road.

[image: image3.png]


Prior to the commencement of the detailed assessment, monitoring was limited to passive diffusion tube monitoring for nitrogen dioxide at one location on Scotland Road monitoring location 1 on map below.  This is a long term monitoring site in continuous use since 1997.  The results from this location have been reported in the first round of review and assessment reports and the USA report within the current second round and is an important component in the decision to undertake a Detailed Assessment based upon predicted exceedences of the relevant air quality objectives.

For the purposes of this detailed assessment, the existing long term monitoring site has been retained and NO2 monitoring provision expanded in October 2003 and April 2004 to encompass the following;

· Twelve additional nitrogen dioxide diffusion monitoring positions covering the length of the A7 including Stanwix Bank, Scotland Road and Kingstown Road.
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The position of all monitoring locations are shown below.
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 4.3
Caldewgate

The second area of interest is centred on the area known as Caldewgate, Carlisle and relevant locations along a dual carriageway known as Bridge Street.

The road runs through a predominantly commercial area and is bordered mainly by shops, a food manufacturing factory and public houses along the majority of its length.  However, there is a small cluster of residential properties near to the junction with the B.5299 road. 

No previous monitoring has taken place in this locality.  For this reason it was decided to relocate the continuous chemiluminescent analyser and the Teom PM10 monitor to the area.  The monitoring unit is sited in Paddy’s Market car park approximately 5 metres from the kerbside.  The site is not relevant location however the location of the unit is considered to present the worse case scenario due to its close proximity to the busy junction.

In addition three NO2 diffusion tubes were located on or adjacent to the façade of residential properties on Bridge Street, John Street and in a small residential area known as Caldew Maltings set back approx 100 metres from the Bridge Street junction.  Monitoring locations are shown on the map below.

Map 2 – Monitoring Location - Caldewgate
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5.0
Results

5.1
PM10 Concentrations in Caldewgate

TEOM monitoring was undertaken over the period September 2003 to October 2004 to provide 4 months of data for 2003 and 10 months of data for 2004.  Results of the monitoring are shown below.

Graph 5.1 – PM10 Concentrations 1st September 2003 to 31st December 2003 – Paddy’s Market


The period mean for September – December 2003 measured 19.8 μgm-3  (Teom) which equates to 25.7 μgm-3 (gravimetric) and there were two 24 hour exceedences of 50 μgm-3 (gravimetric).

Graph 5.2 - PM10 Concentrations 1 January 2004 to 31 October 2004 - Paddy’s Market


The period mean for January to October 2004 measured 20 μgm-3 (Teom) which equates to 26 μgm-3 (gravimetric) and the number of 24 hour exceedences > 50 μgm-3 (gravimetric) during this period was 11.

The period means and the number of 24 hour exceedences of 50 μgm-3 measured during the two monitoring periods are well below the annual mean PM10 objective of 40 μgm-3 and the number of 24 hour exceedences greater than 50 μgm-3 objective of 35 maximum.

It is also worth considering the graph in appendix 3 which shows the relationship between the number of 24 hour exceedences of 50 μgm-3 and the annual mean concentration which has been derived from UK Automatic Network Sites over the period 1997 – 2001.

The data obtained from the network sites indicate that where the annual mean concentration is below 30 μgm-3 (gravimetric) it is unlikely to give rise to more than thirty five 24-hour exceedences of 50 μgm-3 (gravimetric) during a year.  Annual mean concentrations of around 26 μgm-3 (gravimetric) would be expected to give rise to approximately eighteen 24-hour exceedences of 

50 μgm-3 (gravimetric).

It is therefore considered unlikely that the PM10 objectives for 2004 will be exceeded and there is no need to declare an air quality management area in respect to PM10 for this area.  Monitoring will however continue at the site for the remainder of this year and the results will be reported in a progress report to be submitted to DEFRA in April 2005.

5.2 Nitrogen Dioxide concentrations in Caldewgate

Table 5.1 NO2 Diffusion Tube Results Caldewgate - October to December 2003

Location
2003

Monthly Concentrations μgm-3
   Oct           Nov             Dec
3 month

Mean

μgm-3
(0.93)

Ratified

Mean μgm-3

Bridge Street
33
48
33
38
35

John Street
-
35
10
22.5
20.9

Paddy’s Market
38
38
46
40.7
37.8

Graph 5.2 Continuous Analyser Nitrogen Dioxide Results – Paddy’s Market October – December 2003

Location
3 month mean 
Oct – Dec 03 (μgm-3)

Paddy’s Market
37.6

Table 5.2 Nitrogen Dioxide Diffusion Tube Results – Caldewgate 

Jan – Sept 04

Location
2004

Monthly concentrations

μgm-3
μgm-3
Mean
* Ratified Mean


J
F
M
A
M
J
J
A
S



Bridge Street
42
43
35
35
41
37
37
41
41
39.1


John Street
25
34
31
28
27
23
28
33
21
27.8


Caldew Maltings


24
30
22
19
20
23

23


Paddy’s Market
37
45
+
40.7
46.3
41
42.3
46.3
38.3
42.1


 +
Tubes on floor

 * 
Not able to ratify data until end of calendar year
Graph 5.3Continuous Analyser Nitrogen Dioxide Results – Paddy’s Market

Jan – June 04

Location
6 month mean
Jan – June  (μgm-3)

Paddy’s Market
36.8

The results from the continuous analyser located at Paddy’s Market indicates that the annual mean concentration at this location will be below the 2005 annual mean NO2 objective.

The results from the 2004 diffusion tube survey are still to be ratified (a bias adjustment factor will not be available until the end of 2004). However the 9 months unratified mean concentration at relevant locations are already below the 2005 annual mean objective for NO2.

It is considered unlikely that the air quality objective for NO2 in 2005 will be exceeded at relevant locations in Caldewgate and there will be no need to declare an air quality management area for this locality.

Monitoring will however continue in Caldewgate for the remainder of this year and the ratified results will be reported in a early January 2005.

5.3 Scotland Road/Kingstown Road – NO2 Concentrations

Results from the long term diffusion tube monitoring site at monitoring location 1 has continued over 2003.  Results are shown below.

Table 5.3 Monthly Mean NO2 Concentration μgm-3 Scotland Road

Monthly Mean NO2 Concentration μgm-3 Scotland Road



Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Annual Mean

30.4
59.2
59.2
40.1
50
59
45.8
30.6
47.8
37
48
36
45.3

The annual mean NO2 concentration in 2003 measured 45.3 μgm-3.

Using the overall bias adjustment factor of 1.00 recommended by DEFRA obtained from several collocation studies for the same time period and the same tube preparation (10% triethanolamine in water) the bias adjusted annual mean concentration remains at 45.3 μgm-3.

The predicted annual mean concentration at this location in the objective target year 2005 can be calculated using the correction factor 0.948 provided in the technical guidance TG(03), thus the expected NO2 annual mean concentration in 2005 = 45.3 x 0.948 = 42.9 μgm-3.

This is above the objective level of 40 μgm-3 for this pollutant and therefore Carlisle City Council will have to declare an air quality management area for this locality.

Diffusion tube monitoring was  extended in October 2003 and again in April 2004 to cover the entire length of the A7 to include Stanwix Bank, Scotland Road and Kingstown Road and the area immediately behind the point of known exceedence to determine the area of likely exceedence.  Results are shown in Table 5.4 and Table 5.5.

Table 5.4

Monthly Mean NO2 Concentrations – Scotland Road/Kingstown Road – Oct – Dec 2003

Monitoring

Location
Monthly Mean NO2 Concentrations – 2003

μgm-3
Length of study
Period Mean
Bias adjusted period mean

















J
F
M
A
M
J
J
A
S
O
N
D




1
















2









48
46
32
3
42
39.1

3









23
26
30
3
26.3
24.5

4









22
26
20
3
22.7
21.1

5









 -
 -
 -




6









 -
 -
 -




7









 -
 -
 -




8









 -
 -
 -




9









 -
 -
 -




10









 -
 -
 -




11









 -
 -
 -




12









 -
 -
 -




13









 -
 -
 -




*
Bias adjustment factor of 0.93 for 3 month study Oct – Dec 03

Table 5.5  Monthly Mean NO2 Concentrations – Stanwix Bank/Scotland Road/Kingstown Road – 2004

Monitoring

Location
Distance from A7 Kerbside

m
Monthly Mean NO2 Concentrations – 2004

μgm-3
Length of study
Period Mean

μgm-3
Bias*

adjusted 

period 

mean μgm-3
Comments



J
F
M
A 
M 
J
J
A
S
O
N
D



 

1
5
46
48
 Δ
50
 Δ
32
49
50
49



9
46.3

 

2
6
40
45
42
45
30
20






6
37
33.3
Survey stopped

3
20
24
34
18
26
19
19






6
23.3
20.9
 Survey stopped

4
10
24
26
29
23
21
14






6
22.8
19.8
Survey stopped

5
5



48
41
42
45
37
37



6
41.6



6
12



29
20
13
Δ
21




5
20.7

Survey stopped

7
16



33
21
17
22
21




5
22.8

Survey stopped

8
6



25
27
13
19
30
18



6
22.8



9
5



55
44
49
52
51
48



6
49.8



10
5



43
33
24
29
38
25



6
32



11
2



32
38
39
36
35
31



6
35.2



12
2



38
33
34
35
34
Δ



6
34.8



13
2



Δ
52
49
57
35
45



6
47.6



Δ – Tube missing

* Bias adjustment factor for 9 –12 months surveys not available until end of year

Bias adjustment factor 0.90 used for 6 months study Jan – June 2004

6.0
 Summary and Conclusion

6.1
Caldewgate

Results from the continuous chemiluminsecent analyser and diffusion tube monitoring indicate that it is unlikely that levels of Nitrogen Dioxide will lead to breaches of the air quality annual area objective for NO2 in 2005 at any relevant receptor/s adjacent to the Bridge Street junction.  

It is not proposed to declare an Air Quality Management Area in respect of NO2 for this locality.

Results from TEOM monitoring indicates that it is unlikely that levels of PM10 will lead to breaches of the air quality objectives for PM10 in 2004 at any relevant receptor adjacent to the Bridge Street junction.

It is not proposed to declare an air quality management area in respect to PM10 for this locality.

6.2 
Scotland Rd/Kingstown Rd

Results from NO2 diffusion tube monitoring at a long term site adjacent to Scotland Road indicates that it is likely that there will be a breach of the annual mean NO2  objective in 2005.

Therefore a Local Air Quality Management Area will have to be declared.

Further monitoring is however necessary to assess the likely area of exceedence and establish the boundaries of the LAQM area.  However from results obtained so far it appears likely that exceedences of the objective levels will not occur along the entire length of the road but in ‘pockets’ where relevant locations (houses) are sited close to the roadside.

Monitoring will continue for the remainder of 2004 and results will be reported in early 2005.

APPENDIX 1

Quality Assurance/Quality Control (QA/QC)

When carrying out a detailed review and assessment of air quality the data collected must be trustworthy and scientifically credible.

Detailed documented procedures are laid down to ensure accuracy and precision are kept to acceptable limits.  These are referred to as QA/QC procedures.  QA/QC systems are essential if uncertainties in data are to be minimised.  

NO2 Diffusion Tubes

a) Description of Monitoring Technique

The NO2 diffusion tubes used by Carlisle City Council are supplied and analysed by Casella Cre Air.  The tubes are prepared using 10% TEA (triethanolamine) in water.  These tubes are exposed for one month periods in accordance with LAQM  TG (03) Technical Guidance.

b) Laboratory QA/QC

Casella Cre Air (formerly GMSS) are an experienced and long standing supplier and analysing laboratory for NO2 diffusion tubes in the UK.  The laboratory has UKAS accreditation.  UKAS assessors visit on a annual basis and review all aspects of the analysis from sample handling to analysis and reporting.  As a condition of accreditation the laboratory is required to participate in proficiency schemes.

Casella Cre Air participates in the Workplace Analysis Scheme for proficiency (WASP) which tests the performance of laboratories measuring NO2 in ambient air.  It was established in 1980 and is one of the largest schemes of its kind, with over 200 laboratories participating world wide.

An accurately doped tube of known concentration only to WASP is sent to participants monthly.  The laboratories have one month to analyse the sample and report results to WASP.  The results are then compared by  WASP against the tube concentration and comparisons are also made with other laboratories in the survey.

Performance is classified as category 1 (good), category 2 (satisfactory) and category 3 (unsatisfactory).

The scheme provides independent verification of the analytical competence of a laboratory.

The WASP results for Casella Cre Air indicate the laboratory results in terms of accuracy and precision fall into category 1 (good).  Results for the last 3 months are available form Environmental Quality.

c) Tube Handling

Where NO2 is monitored using diffusion tubes in Carlisle the standard method recommended by NETCEN in the “UK Diffusion Tube Survey Manual” has been followed.  

NO2 diffusion tubes are clear plastic tubes with one open end and one closed end containing an NO2 absorbing chemical.

Prior to sampling, the NO2 tubes are stored in a cool location within the supplied packaging until use.

The open end is sealed with a plastic cap until it arrives at the monitoring site.  At site the cap is removed and the tube is mounted vertically with the open end at the bottom.  The tubes are mounted on lamp posts or drain pipes at head height (although some are placed higher where they are likely to be stolen) for 1 month.  Each site and tube is given a corresponding number for identification purposes.  At the end of the exposure period the cap is replaced and the start/end dates and times are recorded.  

During storage the tubes are kept in sealed plastic bags in a refrigerator.  A ‘field’ blank tube is also sent with each batch which remains in the refrigerator during the monitoring period. This acts as a control and is returned with the tubes to the company laboratory along with the recorded start/end dates and times.  The tubes are then analysed by the laboratory and results of the NO2 concentration over the exposure period are provided.  

d) Data Ratification

NO2 diffusion tubes provide a low cost effective means of monitoring a wide range of monitoring locations.  However the accuracy of tubes is variable depending on the tube handling procedures, the specific tube preparation/absorbent mixture and the analysing laboratory.

A recent study by Air Quality Consultants in November 2002 on behalf of DEFRA looked at the various common NO2 tube preparations and statistically examined the results of NO2 diffusion tube/chemiluminescent analyser co-location studies completed by 23 local authorities across the UK (covering 44 years worth of annual comparisons).  The study concluded that it was possible to establish a default correction factor specific to the laboratory and preparation method.

Since the publication of the report further work has been conducted on behalf of DEFRA by Air Quality Consultants (AQC) and the University West of England (UWE) to collate and assess data from nitrogen dioxide collection studies across the UK.

As a result of the AQC/UWE work, new annual mean correction factors are now available for the specific Casella Cre Air 10% TEA in water diffusion tubes as used by Carlisle City Council.

The overall factor based on 6 studies for the year 2003 is 1.00.

Carlisle City Council has also undertaken a diffusion tube collocation study.  However, the study only covers 7 months in 2003 and 6 months in 2004.  Only collocation studies of 9 months or more should be used to bias adjust annual data, however, the results serve as a useful comparison to the other studies.  Results for 2003 are shown below.

Diffusion Tube Collocation Study Undertaken by Carlisle City Council

Analysed by
Method
Year
Length of study (months)
Diffusion tube Mean Conc.

(DM) μgm-3
Automatic monitor Mean Conc.

(CM) μgm-3
Bias adjustment factor (A) CM/DM

Casella Cre Air
10% TEA in water
2003
7
39.7
38.3
0.96

Results from the continuous analyser and collocated triplicate tubes over the same monitoring periods gives a bias adjustment factor of 0.96, which gives a good agreement to the overall bias adjustment factor calculated by Air Quality Consultants.

For the purposes of this study the overall bias adjustment factor of 1.00 obtained from 6 studies collated by Air Quality Consultants will be used to bias adjust the annual mean 2003 result on Scotland Road.

As well as a 12 month survey on Scotland Road, short term monitoring for a period of 3 and/or 6 months have been undertaken at relevant locations in both Caldewgate and along side Scotland Road.

Guidance advises that overall bias adjustment factors are not suitable for correcting individual short term monitoring period means.  Instead bias adjustment factors have been calculated from this authorities own collocation of triplicate tubes with the chemilumiscent analyser over the same monitoring periods.  These are discussed further on in this appendix.

Real Time Continuous Monitoring – Nitrogen Dioxide and Particles (PM10)

a) Description of Monitoring Techniques

Monitoring has been completed using the following automatic continuous monitoring analysers.

· Monitor Lab ML9841B Chemilumiscent real time NO2 analyser

· Rupprecht Patashnick Tapered Element Oscillating Microbalance (TEOM) analyser.

These are sophisticated automatic monitoring systems housed in a purpose built air-conditioned enclosure.  The analysers measure and record real time nitrogen dioxide and PM10 measurements and enables both short term and long term average measurements to be made.

Both types of analysers are in common use throughout the UK and are approved by DEFRA.

b) Equipment Maintenance and Calibration

Routine maintenance/check visits of the equipment are made on a weekly basis and include regular filter changes and sampling head cleaning following manufacturers/suppliers documented procedures.

The analysers and all related equipment are subject to independent routine maintenance and support via a service agreement with Casella ETI (manufacturer approved engineers).  This includes a  6 monthly maintenance/service and equipment check.

Under the service agreement non routine visits are also made should the analyser malfunction.

Calibration

Automatic daily calibration of the nitrogen dioxide analyser is carried out according to prescribed procedures by subjecting the analyser to known calibration gases.

A two point calibration is used to quantify the analysers ‘zero’ and ‘span’ responses.  The zero response is the response of the analyser when the pollutant species being measured is not present in the sample air stream.  The ‘span’ response is the response of the analyser to a gas mixture of an accurately know concentration.

Data Management

Raw data and daily calibration reports are automatically collected via a modem from the monitoring station to a PC located at Carlisle City Council offices.  The data is transmitted twice daily.  A computer package is used to store and manage the data (Enview designed by ETI). This package allows the data to be validated and also produces analysis and calibration reports.

Data Ratification

Data is screened daily to check that it does not contain unusual or unlikely results.  Nitrogen dioxide data is re-scaled to take account of the internal drift of the analyser, using zero and scaling factions provided in the calibration reports.

Copies of the raw data are duplicated as backup in case of error.

The final process is data ratification which involves a critical review of all information relating to the data.

TEOM systems underestimate particle mass compared to other techniques, such as Gravimetric methods.  This is because the TEOM method preheats sampled air to eliminate interface from water.  In doing so it evaporates and so fails to collect the volatile components of the particle sampled.

This volatile, secondary component has been shown to represent significant component and varying proportions of the total mass present.

Guidance recommends that when assessing compliance with current criteria, TEOM readings should be multiplied by 1.3.  This correction has been used to adjust the TEOM data to equate with the gravimetric standard used for the PM10 objectives.

Diffusion Tube Collocation Studies

Bias Adjustment Factors for Monitoring Periods October – December 2003 January – June 2004 and April – June 2004 Have Been Calculated to Bias Adjust Data from Diffusion Tube Monitoring Surveys Over The Same Periods

Collocation of Triplicate Tubes with Continuous Analyser  Oct – Dec 03


Monitoring Period
Analyser

(Cm)


Triplicate Tubes


Tube Average

(Dm)






1
2
3


October
30/9 – 28/10
42.4
40
41
33
38

November
28/10 – 4/12
34.6
39
38
37
38

December
4/12 – 31/12
36
43
-
49
46


Average (CM)
37.7
Average (DM)
40.7

Bias adjustment factor for Oct – Dec 03 
= Cm/Dm

= 37.7/40.6







= 0.93

Collocation of Triplicate Tubes with Continuous Analyser 

Jan – June 04


Monitoring Period
Analyser

(Cm)
Triplicate Tubes


Tube Average

(Dm)




1
2
3


January
31/1 – 2/2
32.3
39
39
33
37

February
2/2 – 1/3
42.3
43
50
42
45

March
1/3 – 28/4
-
+
+
+
-

April
31/3 – 28/4
35.7
43
34
45
40

May
4/5 – 2/6
*
-
-
-
-

June
2/6 – 24/6
36
42
43
38
41


Average (CM)
36.6
Average (DM)
40.8

+ tubes on floor

* datacapture less than 75%

Bias adjustment factor  
= 
Cm/Dm

= 
36.6/40.7 


=
0.90

APPENDIX 2

Table 2: Recommended timescales for submission of reviews and assessments and progress reports

LAQM activity
Completion Date
Which Authorities?

Updating & Screening Assessment
End of May 2003
All authoritiesa

Detailed Assessment
End of April 2004
Those authoritiesawhich have identified the need for a detailed assessment in their May 2003 updating and screening assessment

Progress Report
End of April 2004
Those authoritiesa which have identified no need for a detailed assessment in their May 2003 updating and screening assessment

Progress Report
End of April 2005
All authorities

Updating and screening assessment
End of April 2006
All authorities

Detailed assessment
End of April 2007
Those authorities which have identified the need for a detailed assessment in their April 2006 updating and screening assessment

Progress report
End of April 2007
Those authorities which have identified no need for a detailed assessment in their April 2006 updating and screening assessment

Progress report
End of April 2008
All authorities

Updating and screening assessment
End of April 2009
All authorities

Detailed assessment
End of April 2010
Those authorities which have identified the need for a detailed assessment in their April 2009 updating and screening assessment

Progress report
End of April 2010
Those authorities which have identified no need for a detailed assessment in their April 2009 updating and screening assessment

a)
All local authorities except those in Northern Ireland and London local authorities that have designated AQMAs.  London local authorities that have designated AQMAs will be expected to submit a Updating and Screening Assessment by the end of 2003 or earlier if possible, and to complete Detailed Assessments (where required by the end of 2004.

APPENDIX 3

Relationship between the number of 24-hour exceedences of 50 μg/m-3 and the annual mean concentration (derived from UK Automatic Network Sites 1997-2001)


[image: image2.wmf]

� EMBED MSPhotoEd.3  ���





� EMBED MSPhotoEd.3  ���





� EMBED MSPhotoEd.3  ���





� EMBED MSPhotoEd.3  ���





4





� EMBED MSPhotoEd.3  ���











� EMBED MSPhotoEd.3  ���





� EMBED MSPhotoEd.3  ���





� EMBED MSPhotoEd.3  ���





11





12�





104�





9





7





6





5





3





2





1





13





8
































� A screening model is a method for the assessment of the pollutant levels where monitored levels are not available or impracticable to collect.





The DMRB model allows for the assessment of pollutant levels at relevant receptor points that are within 200m of the centre of the road for the relevant year of the objective.
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