EXECUTIVE SUMMARY:
FIRST STAGE REVIEW AND ASSESSMENT
Introduction
The United Kingdom National Air Quality Strategy (NAQS) proposed air quality standards for seven common pollutants, with the aim of protecting health. The Air Quality Regulations 1997 set the objective that these health based standards be achieved throughout the UK, by the end of 2005. Part IV of The Environment Act 1995 requires each local authority, to review and assess, air quality in its area against each of these objectives. This review and assessment process adopts a phased approach composed of three possible stages of which the first stage is compulsory. Should the first stage indicate the possible exceedance of an objective the authority may proceed to a second stage or pass immediately to the third stage.

In carrying out the reviews and assessments, local authorities must compile and collate information on proposed or existing sources of these pollutants of concern and, consider whether a person might reasonably be expected to be exposed to these pollutants. 

The Air Quality Objectives
The following objectives are to be met by 2005:

	Pollutant
	Air Quality Objective Level

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

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

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

	Lead
	0.5 micrograms per cubic metre or less, when expressed as an annual mean.

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

21ppb or less, when expressed as an annual mean.

	PM10
	50 micrograms per cubic metre or less, when expressed as the 99th percentile of daily maximum running 24 hour means.

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


Conclusions of the 1st Stage Review and Assessment.

The Borough of Spelthorne in carrying out a first stage review and assessment of air quality has highlighted the pollutants of concern for which there is an indication of a risk of exceedance of the air quality objectives prescribed in the Air Quality Regulations 1997. 

Carbon monoxide
The first stage review and assessment of carbon monoxide (CO) indicated that there is a risk of exceedance of the air quality objective for CO in 2005. Road transport has been identified as being a potentially significant source of CO within Spelthorne. Emissions from large industrial processes outside Spelthorne, Heathrow airport and the road network outside the Borough of Spelthorne have also been identified as being potentially significant. The first stage review and assessment has indicated the need for Spelthorne to conduct a second or third stage assessment for carbon monoxide (CO).

Benzene
The first stage review and assessment of benzene indicated that there is not a risk of exceedance of the air quality objective for benzene in 2005 for the majority of Spelthorne. The Esso, West London Terminal, was however identified as being a potentially significant source of benzene in an area of Stanwell. The first stage review and assessment has indicated the need for Spelthorne to conduct a second or third stage assessment for benzene.

1,3-Butadiene
The first stage review and assessment of 1,3-butadiene indicated that there is no risk of exceedance of the air quality objective for 1,3-butadiene in 2005 for Spelthorne. No potentially significant sources of 1,3-butadiene were identified in or neighbouring Spelthorne. The first stage review and assessment has indicated no need for Spelthorne to conduct a second or third stage assessment for 1,3-butadiene.

Lead
The first stage review and assessment of lead indicated that there may be a small risk of exceedance of the air quality objective for lead in 2005. No industrial processes with the potential to emit significant quantities of lead were identified in Spelthorne. Industrial processes in adjacent Boroughs were however identified which may have the potential to result in significant emissions of lead. The first stage review and assessment has indicated the need for Spelthorne to conduct a second or third stage assessment for lead.

Nitrogen dioxide
The first stage review and assessment of nitrogen dioxide (NO2) indicated that there is a risk of exceedance the air quality objective for NO2 in 2005. The first stage review and assessment indicated the potential for significant emissions from a large number of roads within Spelthorne. Significant sources of oxides of nitrogen were also identified in areas outside Spelthorne. Outside sources identified included Heathrow airport, industrial processes in neighbouring Boroughs and the road network. The first stage review and assessment has indicated the need for Spelthorne to conduct a second or third stage assessment for NO2.

PM10
The first stage review and assessment of PM10 indicated that there is a risk of exceedance the air quality objective for PM10 in 2005. Estimations indicated relatively high background PM10 levels within the Spelthorne area. The road network within and outside Spelthorne was identified as potentially being a significant source of PM10. A number of other potentially significant sources of PM10 outside Spelthorne including Heathrow airport and industrial processes were also identified. The first stage review and assessment has indicated the need for Spelthorne to conduct a second or third stage assessment for PM10.

Sulphur dioxide
The first stage review and assessment of sulphur dioxide (SO2 ) indicated a risk of exceedance of the air quality objective in 2005. No significant sources of SO2 within Spelthorne were identified however potentially significant industrial processes were identified outside the Borough. The first stage review and assessment has indicated the need for Spelthorne to conduct a second or third stage assessment for SO2.
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FIRST STAGE REVIEW AND ASSESSMENT
1.0
Introduction.

The United Kingdom National Air Quality Strategy (NAQS) proposed air quality standards for seven common pollutants, with the aim of protecting health. The Air Quality Regulations 1997 set the objective that these health based standards be achieved throughout the UK, by the end of 2005. Part IV of The Environment Act 1995 requires each local authority, to review and assess, air quality in its area against each of these objectives. This review and assessment process adopts a phased approach, composed of three possible stages of which the first stage is compulsory. Should the first stage indicate the exceedance of an objective the authority may proceed to a second stage or pass immediately to the third stage.

In carrying out the reviews and assessments, local authorities must compile and collate information on proposed or existing sources of these pollutants of concern and, consider whether a person might reasonably be expected to be exposed to these pollutants. 

The following objectives are to be met by 2005:

	Pollutant
	Air Quality Objective Level

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

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

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

	Lead
	0.5 micrograms per cubic metre or less, when expressed as an annual mean.

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

21 ppb or less, when expressed as an annual mean.

	PM10
	50 micrograms per cubic metre or less, when expressed as the 99th percentile of daily maximum running 24 hour means.

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


1. The First Stage of Review and Assessment
This report aims to fulfil the requirement to carry out a first stage review and assessment by considering, in turn, each of the seven pollutants for which objectives have been set and drawing conclusions as to whether further reviews and assessments of air quality need to take place. 

1.2
Context
The first stage review and assessment has been carried out with reference to the following documents and guidance produced by the Department of the Environment, Transport and the Regions (DETR) and its predecessor the Department of the Environment (DOE). 

i. Framework for Review and Assessment of air quality, LAQM.G1(97). DETR(1997).

ii. Review and Assessment: Pollutant Specific Guidance, LAQM.TG4(98). DETR(1998).

iii. The United Kingdom National Air Quality Strategy. DOE(1997).

1.3
Layout of the Report
The layout of this report purposely reflects that of the DETR document, Review and Assessment: Pollutant Specific Guidance. This guidance provides advice to local authorities on how to identify areas, within their locality, at risk of exceeding the objectives prescribed in the Air Quality Regulations 1997 and hence satisfies the requirements of section 82 of the Environment Act 1995. 

1.4
Compilation of Information for First Stage Review and Assessment
The first stage aims to identify potentially significant sources of pollutants of concern within a local authority’s area together with those sources outside, which could affect the area of the local authority. Existing and proposed (likely to be present in 2005) sources should be considered. Review and Assessment: Pollutant-Specific Guidance indicates that in carrying out the first stage review and assessment the following information should, in general and where appropriate, be collated; 

1.
Information on current and 2005 forecast annual average daily traffic flows for the major road network in the authority’s area;

2.
Information on current urban background concentrations due to dispersed road transport sources derived from locally sited automatic monitoring, diffusion tubes or from national maps;

3.
Details of Part A authorised processes present within the local authority’s area;

4.
Details of Part B authorised processes present within the local authority’s area;

5.
Planned developments in the locality, including those which will increase traffic flow;

6.
Details of any significant sources of pollutants in neighbouring areas which could impact significantly within the authority’s area;

7.
Details of any surveys or investigations undertaken to obtain information to compile the report;

1.5
 Assessment of Significance
For all existing and proposed activities identified, the authority should then identify those existing or proposed processes or activities which have the potential, singly or together, to emit significant quantities of a pollutant of concern which;

· are expected to be in existence and or operation by the end of 2005 and;

· and for which there is a potential for exposure of individuals in relevant locations.

For objectives with short averaging times, that is sulphur dioxide and for nitrogen dioxide the hourly objective, reviews and assessments should be focused on any non-occupational, near ground level outdoor location. This is because exposures over short averaging times are likely. 

For objectives with longer averaging times, benzene, 1,3 butadiene, carbon monoxide, lead and the annual objective for nitrogen dioxide, reviews and assessments should be focused on near ground, outdoor locations. Specifically this means background locations such as roadside locations and other areas of elevated pollutants concentrations where a person might reasonably be expected to be exposed such as in the vicinity of housing, schools or hospitals, over the averaging time of the objective.



FIRST STAGE REVIEW AND ASSESSMENT
OF CARBON MONOXIDE
2.1 Introduction

The Government has adopted an 8-hour running average of 10 ppm as an air quality standard for carbon monoxide (CO), with an objective for the standard to be achieved, as the maximum 8-hour running average, by the end of 2005.

The focus of the review and assessment process for CO should be non-occupational, near ground level outdoor locations such as background or roadside locations where a person might be expected to be exposed over an 8 hour period. Relevant locations will include areas in the vicinity of housing, schools or hospitals.

Road transport is the main source of CO in the United Kingdom accounting for 71% of the total emission of 4.6 million tonnes in 1996. Road transport sources will constitute a larger proportion of the total in most cities with the highest levels expected to be found in areas with high vehicle flows and congestion.

It is not expected that many local authorities will need to progress beyond the first stage assessment for CO. Existing national policies are expected to deliver the national air quality objective by the end of 2005 with the exception of areas in the near vicinity of heavily trafficked roads or in the vicinity of some stationary sources.

2.2 Information to be collated
DETR guidance, Review and Assessment: Pollutant Specific Guidance, requires the following information, shown in bold type, to be collated for the first stage review and assessment of carbon monoxide. The information which has been collated is detailed below each requirement.

1.
Current and 2005 forecast annual average daily traffic flows and peak hour mean traffic speeds for the major road network in the authority's area;
No traffic data is available for the year 2005, however modelled traffic data for 1995 and 2006 produced by the New Surrey Transportation Model is set out in Appendix I. 

2.
Current urban background concentrations due to dispersed road transport sources derived from locally sited automatic monitoring or from national maps;
Automatic Monitoring data

1. Continuous site

The Highways Agency operates an automatic air quality monitoring station alongside the M25 at Wraysbury. This site which has been in place since 1995, continuously monitors a number of common pollutants including CO. Summary statistics are set out in table 1, Appendix II. Although the site is alongside the M25, and is as such not a background site, data produced is useful in indicating the levels of pollutants which may be found in close proximity to the M25 and M3. 

The following summary statistics are available;

1996,
maximum 1 hour 22.2 ppm

annual average 1.65 ppm

maximum 8 hour 17.0 ppm

1997,
maximum 1 hour 8.23 ppm

annual average 0.90 ppm

maximum 8 hour 5.82 ppm


2. Short Studies

Several short term monitoring studies have been commissioned within the Borough of Spelthorne. These studies have focused on two sites, Staines High Street, a heavily trafficked street lined with tall buildings with the potential for high levels of pollution, and Stanwell, a residential area close to Heathrow. 

i. Staines High street.

Three automatic monitoring exercises have taken place in Staines High Street. Staines High Street is relatively narrow with heavy traffic and tall buildings. Streets such as Staines High Street, often referred to as street canyons, frequently experience elevated levels of pollution. Although not a background site residential properties are present within and, in close proximity to the High Street. 

Consultants in Environmental Science (CES) were commissioned by the Borough of Spelthorne to investigate the quality of air within the High Street in September 1994. A follow up study was also commissioned by Spelthorne between February and April 1995. Surrey County Council commissioned CES to carry out a further monitoring study between March and April 1996.

Although CO levels were found to be high in all three studies, reports indicated that the NAQS objective would be unlikely to be broken in the High Street routinely. The possibility of exceedances were believed to remain however during severe pollution episodes. Summary statistics of these monitoring exercises are set out in tables 2,3 & 4, Appendix II.

ii. Town Farm County School, Stanwell

As part of study commissioned by the Local Authorities Heathrow Terminal 5 (LAHT5) group, levels of CO were monitored using an automatic continuous analyser between March and May 1994 at Town County School, Stanwell. This monitoring study found an average concentrations over the monitoring period of 0.89 ppm with a peak value of 2.57 ppm.

The results of the study when compared to wind direction data, indicated the presence of a significant source of CO to the north east of the monitoring site. This source was suspected to be as a result of queuing traffic on the airport perimeter roads. Summary statistics for this exercise are set out in table 5, Appendix II.

AEA UK Estimated Background Pollution Concentration Maps

AEA Technology have produced maps of estimated CO background concentrations throughout the UK in 1996. These maps, available on the internet, are reproduced courtesy of AEA Technology. The map showing the estimated background concentrations of CO in the London region is set out in figure 1, Appendix III. 

3.
Details of Part A and B authorised processes present within the local authority's area;
The positions of Part A and B processes within Spelthorne are set out on figure 1, Appendix IV. Details of these processes together with likely emissions as defined by Annex 1 and 2 of Review and Assessment: Pollutant Specific Guidance are set out in table 1, Appendix IV.

4.
Planned developments in the locality, including those which will increase traffic flow;
i. 
The Staines Town Centre redevelopment.

The redevelopment of Staines Town Centre is likely to have an effect on air quality. Staines Town Centre has been the subject of a series of traffic surveys including the Staines Movement Study of 1991. Emissions from road vehicles have been identified as the major sources of pollutants in the High Street. The pedestrianisation of Staines High Street and the redirection of traffic on South Street are likely to greatly reduce levels of pollutants found in the High Street. The effects of traffic growth and redirection, however, will have to be examined for areas adjoining the Town Centre. Unfortunately no traffic flow data is available for 1995 or 2005, however, forecast traffic flows for 1991 and 1999 are set out in table 3, Appendix I.

ii. 
The proposed Walton Bridge replacement. 

There are proposals to replace the existing Walton Bridge. A planning application for a dual carriageway scheme was made in January 1995 but Surrey County Council has now abandoned this proposal. Surrey County Council is now promoting a revised single carriageway option along the same alignment to the east of the existing Walton Bridge Road. It is unlikely that any replacement bridge would be in place before 2003.


iii.
The M25 widening scheme.

The M25 widening scheme has now been given the go ahead although no budget has been allocated. The present proposals are to widen the motorway to 5 lanes between junctions 13 and 14 and 6 lanes between junctions 14 and 15. 

5.
Significant sources of CO in neighbouring areas which could impact significantly within the authority's area;
Pollutants have the potential to affect locations at some distance from their point of emission. In considering the air quality within Spelthorne, and the sources of any pollutants which may affect Spelthorne, it is important to consider external sources of pollutants.

Potentially significant external sources of pollutants include the neighbouring road network, industrial processes and Heathrow airport. Whilst assessing the input of these sources of pollutants it must be remembered that Spelthorne, located to the South West of London, may at times be subject to air masses containing pollution from a variety of sources whose locations will not be identifiable but form a general plume.

Roads Network

The motorway and road network bordering Spelthorne has the potential to be a significant source of CO. The M25 and M3/A316 all have high, daily traffic flows and periods of heavy congestion. The natural boundary of the River Thames also leads to congestion at the crossing points of Staines, Chertsey and Walton Bridges. 

Industrial Sources in neighbouring Boroughs

Emissions from out of area processes such as Part B processes may be significant in their location and contribute to the general back ground levels of pollutants over a region. The majority of such out of area processes are, however, unlikely to be potentially significant point sources for Spelthorne. Part A industrial processes in the areas adjacent to Spelthorne have greater potential to affect Spelthorne significantly. Details of Part A processes in areas adjacent to Spelthorne are set out in table 2, Appendix IV.

In addition to the industrial processes located in areas adjacent to Spelthorne consideration must be given to the potential significance of power station which, although 100 km or more distant may still be major sources of pollutants.

Heathrow

Heathrow airport, which forms the northern border of Spelthorne, represents potentially significant source of pollutants of concern. Emissions of CO are likely from aircraft, road vehicles, boiler house and other related activities. 
The potential impacts of the airport have been examined during the Terminal 5 inquiry. I would refer the reader to Appendix V of this report for a fuller explanation of work carried out by both BAA and LAHT5 for the T5 inquiry. BAA 1466, Heathrow Terminal 5, Proof of Evidence, Air quality forecasting and BAA 1467, Proof of evidence - Tables and Appendices, examine and compare the continuous monitoring data held for the Heathrow area to the NAQS objectives. BAA 1466 states that "Carbon monoxide (CO) continuous monitoring data in the Heathrow area show that the WHO 8-hour guideline 10 ppm was exceeded at three of the nine sites in 1996 but not in other years....If the UKNAQS objective for the 8-hour concentration 10ppm was applied to the historical data the same number of exceedances would occur because the numerical value of the WHO guideline and the objective are the same." None of these three sites are however within Spelthorne.

The likely ground level concentrations of pollutants including CO have also been predicted by computer models for 1993. 1993 being the agreed base case for the examination of present day air quality without the addition of T5. The modelled concentrations presented in BAA 1466 indicate that the NAQS running 8-hour mean (10 ppm) would not have been exceeded at any Heathrow perimeter site. Results of modelling are set out in table 1, Appendix V.

2.3 Assessment of significance
For all existing and proposed activities identified during the collation of material, an assessment must be made as to whether those existing, or proposed processes or activities, have the potential, singly or together, to emit significant quantities of CO and

-
are expected to be in existence and / or operation by the end of 2005 and;

-
for which there is a potential for exposure of individuals in relevant locations. Where a person might reasonably be expected to be exposed over an 8-hour period (e.g. in the vicinity of housing, schools, or hospitals etc)

For the purposes of the first stage review and assessment for CO these can be assumed to consist of:

1.
Road links with current or projected average daily traffic flow greater than 50,000.
The Surrey transportation model identifies road links with annual average daily traffic (AADT) flows greater than 50,000. Roads where AADT'’s are greater than 50,000 for 1995 and 2006 are set out in figure 1 & figure 2, Appendix I. 

The transport model indicates that for the year 1995 the road sections with AADT’s greater than 50,000 will be carriageways of the M25 between junctions 13 and 14, and the M3/A316. In 2006 Airport Way, A3113 and Walton Bridge Road, A244 may also become significant as potential sources of CO with AADT’s greater than 50,000. The areas which may well see the exposure of individuals in relevant locations include the following;

i. The M25 passes along Spelthorne's western boundary in general skirting areas of population. Individuals may, however, be exposed in the following locations; Moor Lane, Staines, Horton Road, Stanwell Moor; and Leylands Lane, Stanwell Moor.

ii.
The M3/A316 passes through a larger and more densely populated area of the Borough potentially affecting large residential areas of Shepperton, Halliford, Ashford Common and Sunbury.

iii.
Walton Bridge Road is in itself a residential road.

iv.
Airport Way passes to the north of the residential areas of Stanwell Moor including Horton Road, Leylands Lane, Flintlock Close and Spout Lane.

2.
Part A and Part B authorised processes with the potential to emit significant quantities of CO.
There are no Part A or Part B processes within Spelthorne with the potential, as defined by Annex 1 and 2 of Pollutant Specific guidance, to emit CO. 

Several Part A processes do operate within the areas adjacent to Spelthorne, these include three processes in Slough, one site with three processes in Runnymede, three processes in Elmbridge, one process in Hounslow and 7 processes in Hillingdon. Of these processes Annex 1 of Pollutant Specific Guidance indicates that, Grundon Waste Ltd of Colnbrook, Clinical Energy Ltd of Hillingdon, MAFF at Addlestone, Astor Stag Ltd of West Drayton, British Airways plc coating plant of Heathrow, Walker AEC Ltd of Byfleet, Walton Plating Ltd of Walton and West Middlesex Plating of Hillingdon may be potentially significant sources of CO. Details of Part A processes are set out in table 2, Appendix IV. 

3.
Planned developments of the above mentioned types in the locality, including those which will increase traffic flow.
The Staines Town Centre redevelopment, M25 widening scheme and Walton Bridge proposals may have significant effects on traffic movements and therefore on the emissions of CO. Schemes may, through the redirection of traffic have both positive and/or detrimental effects.

2.4 Conclusions of First Stage Review and Assessment for CO
A number of conclusions may be drawn form the first Stage review and assessment of CO. These are that;

1. There is the potential for significant CO emissions within the Borough of Spelthorne from road transport and that these emissions may be present in 2005 in relevant locations.

2. Out of area industrial sources may present potentially significant sources of CO and that these sources may be present in 2005 in relevant locations. 

3. That Heathrow may present a significant source of emissions of CO that may be present in 2005 with the potential to affect relevant locations.

4. That there is the potential for out of area road transport sources to affect Spelthorne and that these sources may be present in 2005.

The first stage review and assessment of CO indicates that there is a risk of exceedance of the objective for CO in 2005. In order to quantify the potential significance of the sources identified above, more detailed investigations are required. The conclusion of the first stage review and assessment for CO must be that there is the potential for exceedance of the objective in 2005.



FIRST STAGE REVIEW AND ASSESSMENT OF BENZENE 

3.1 Introduction
The Government has adopted a running annual average of 5 ppb as an air quality standard for benzene, with an objective for the standard to be achieved by the end of 2005. 

In the UK the main atmospheric source of benzene is the combustion and distribution of petrol, of which it is a minor constituent, (approximately 2%). Diesel and aircraft are relatively small sources. Motor vehicle exhaust gases contain some of this unburned benzene, but they also contain benzene formed from the combustion of other components of petrol. Motor vehicles are the most important single source on a national basis, accounting in 1996 for 64% of total emissions of 41 thousand tonnes, with most of this total arising from petrol vehicles. Industrial processes such as refining and distribution accounts for about 15% of total emissions.

Existing national policies are expected to deliver the prescribed air quality objective for benzene by the end of 2005. Roadside levels of benzene, next to even the most busy or congested roads are expected to be well below the objective by the year 2005. Only those authorities with major industrial processes which handle, store or emit benzene, which have the potential, in conjunction with other sources, to result in elevated levels of benzene in relevant locations are expected to undertake a second or third stage review and assessment.

The focus of a review and assessment for benzene should be non occupational near ground level outdoor locations, with elevated benzene concentrations, where a person might reasonably be expected to be exposed over the long term (e.g. in the vicinity of housing, schools, or Hospitals)

3.2 Information collated
DETR guidance, Review and Assessment: Pollutant Specific Guidance, requires the following information, shown in bold type, to be collated for the first stage review and assessment of benzene. The information which has been collated is detailed in normal text for each requirement.

1.
Details of Part A and B authorised processes present within the local authority’s area;
The positions of Part A and B processes within Spelthorne are indicated on the figure 1, Appendix IV. Details of these processes together with likely emissions as defined by Annex 1 and 2 of Review and Assessment: Pollutant Specific Guidance are set out in table 1, Appendix IV.

2.
Planned developments of the above mentioned types in the locality;
There are no planned developments within Spelthorne which have the potential to emit significant amounts of benzene.

3.
Details of any significant sources of benzene in neighbouring areas which could impact significantly within the authority’s area;
i. The Esso West London Terminal

The Esso West London terminal site is located immediately adjacent to Spelthorne in Bedfont Road, Stanwell. This petroleum storage site handles approximately 900,000 m3/annum of gasoline in addition to diesel and aviation fuel. The installation is fitted with a vapour recovery unit with an emission level of 50 g/Nm3 and overall achieves a total emission level of 0.01% by weight of throughput. 

ii. Part A Processes

There are no Part A processes in neighbouring areas with the potential to impact upon Spelthorne.

iii. Heathrow

Heathrow airport, which forms the northern border of Spelthorne, represents a potentially significant source of pollutants of concern. Emissions of benzene are likely from aircraft, road vehicles, boiler house and related activities. 

The potential impacts of the airport have been examined during the Terminal 5 inquiry. I would refer the reader to Appendix V of this report for a fuller explanation of work carried out of work carried out by both BAA and LAHT5 for the T5 inquiry. BAA 1466, Heathrow Terminal 5, Proof of Evidence, Air quality forecasting and BAA 1467, Proof of evidence - Tables and Appendices, examine monitoring data held for the Heathrow area and compare the data to the NAQS objectives. BAA1466 and BAA1467 examine the concentrations of benzene found in the Heathrow area. The data available suggests that benzene concentrations in the vicinity of Heathrow are low and well within the NAQS objective level of 5 ppb as a running annual mean. 

The likely ground level concentrations of pollutants including benzene have also been predicted by computer models. The modelled concentrations presented in BAA 1466 and set out in table 1 Appendix V, indicate that the NAQS objective for benzene was not exceeded at any Heathrow perimeter site for the base year.

4.
Details of any surveys or investigations undertaken to obtain information to compile the report.
Two Benzene monitoring exercises have taken place within Spelthorne, an ongoing monthly diffusion tube study and a one off study as part of the Local Authorities Heathrow Terminal 5 (LAHT5) groups work.

i. On going diffusion tube monitoring

Spelthorne has monitored the levels of volatile organic compounds associated with road traffic since 1995. Benzene, as one of these compounds, has been measured by diffusion tubes at four sites, Staines High Street (SP1) kerbside site, Market Square (SP2) intermediate site, Wraysbury Road (SP3) background site and Benwell Centre, Sunbury Cross (SP4) background site. The positions of diffusion tube sites are set out in figure 1, Appendix II.

Results of this monitoring exercise indicate that SP2, SP3 and SP4 have always met the NAQS objective for benzene of 5 ppb as a running annual mean. SP1 may, however, have failed to meet the objective in the past. The data produced is somewhat complicated by the change of analyst in April 1997 with an apparent decrease in measured levels. The results for the 12 month period July 1997 to June 1998 are set out in figure 2, Appendix II. Existing national policies are expected to deliver the prescribed air quality objective for benzene by the end of 2005 predominately through the use of cars equipped with catalysts. Roadside levels of benzene, are as a result even in very busy or congested areas such as Staines High Street, expected to be well below the NAQS objective. 

ii. Heathrow Benzene Monitoring

CES Ltd, were commissioned by the LAHT5 consortium of local authorities, to undertake monitoring of benzene and other aromatics at ten points around Heathrow over a two month period. As part of this exercise, Tenax diffusion tubes were sited at Town County School, Stanwell, The Perimeter Road, Stanwell and in Benenstock Road, Stanwell Moor. Although no results were obtained for Stanwell Moor, results for Stanwell indicated that levels of benzene were well below the NAQS objective. These results are displayed in figure 3, Appendix II.

3.3 Assessment of significance
For all existing and proposed activities identified during the collation of the above information an assessment must be made as to whether those existing or proposed processes or activities have the potential, singly or together, to emit significant quantities of benzene and

· are expected to be in existence and or operation by the end of 2005 and;

· for which there is a potential for exposure of individuals in relevant locations. These being where a person might reasonably be expected to be exposed over the long term in a non occupational near ground level outdoor location (e.g. in the vicinity of housing, schools, or hospitals etc)..

For the purposes of the first stage review and assessment for benzene these can be assumed to consist of:

1.
One or more Part A or Part B processes of the type indicated to be a potential significant source of benzene by the tables in Annexes 1 and 2.
There are no part A processes in Spelthorne with the potential to emit benzene. The implementation of stage 1 petrol vapour recovery through the Environmental Protection Act 1990, should remove the potential for the emission of significant quantities of benzene from petrol stations. Petrol stations, as such , are not regarded in Annex 2 of Pollutant Specific Guidance as being potentially significant sources of benzene.

The Esso West London terminal will, however, remain as a potentially significant source of benzene. Residential properties are located within 1 km of the Esso West London Terminal.

2
Planned developments of the above mentioned types in the locality.
There are no planned developments within Spelthorne which could result in the emission of significant quantities of benzene.

3.4 Conclusions of First Stage Review and Assessment for Benzene
Benzene is unlikely to be a matter of concern for the majority of Spelthorne. Existing national policies are expected to reduce levels to well below those of the objective except in locations where major industrial processes which either handle, store or emit benzene are present. The area of Stanwell bordering the Esso, West London Terminal is the only area in which a source of benzene is located which could be significant. This potential source is close to residential properties and is as such in a relevant location. The Borough of Spelthorne will therefore need to progress to a second or third stage review and assessment for benzene for the area of Stanwell adjoining the Esso West London terminal.



FIRST STAGE REVIEW AND ASSESSMENT OF 1,3 BUTADIENE 

4.1 Introduction

The Government has adopted a running annual average of 1 ppb as an air quality standard for 1,3-butadiene with an objective for the standard to be achieved by the end of 2005. 

1,3-butadiene in the atmosphere is mainly derived from the combustion of petrol and other materials. Although neither petrol nor diesel fuel contains 1,3-butadiene it is formed in the combustion process from olefins on the fuel. 1,3 butadiene is also an important industrial chemical and is handled in bulk at a small number of industrial locations in the UK. Other than in the vicinity of such locations, the dominant source of 1,3- butadiene in the atmosphere is the motor vehicle. There would appear to be no evidence to suggest that aircraft are significant sources of 1,3- butadiene. The UK national atmospheric emissions inventory for 1,3-butadiene showed that, in 1995, 67% of national emissions arose from petrol vehicles and 13% from industrial processes.

Existing national policies are expected to deliver the prescribed air quality objective for 1,3-butadiene by the end of 2005. Roadside levels of 1,3-butadiene, next to even the most busy or congested roads are expected to be well below the air quality objective. Only those authorities with major industrial processes, which either handle, store or emit 1,3-butadiene and which have the potential, in conjunction with other sources , to result in elevated levels in relevant locations, are expected to need to undertake a second or third stage review and assessment.

The focus of review and assessment for 1,3-butadiene should be non occupational, near ground level outdoor locations with elevated 1,3 butadiene concentrations in areas where a person might reasonably be expected to be exposed over the long term e.g. in the vicinity of housing, schools or hospitals. 

4.2 Information collated
DETR guidance, Review and Assessment: Pollutant Specific Guidance, requires the following information, shown in bold type, to be collated for the first stage review and assessment of1,3-butadiene. The information which has been collated is detailed in normal text for each requirement.

1. Details of Part A and B authorised processes present within the local authority’s area; 

The positions of Part A and B processes within Spelthorne are indicated on the figure 1 Appendix IV. Details of these processes together with likely emissions as defined by Annex 1 and 2 of Review and Assessment: Pollutant Specific Guidance are set out in table 1 Appendix IV.

2. Planned developments of the above mentioned types in the locality; 

None relevant.

3. Details of any significant sources of 1, 3 butadiene in neighbouring areas which could impact significantly within the authority’s area; 

None relevant.

4.3 Assessment of significance
For all existing and proposed activities identified during the collation of material an assessment must be made as to whether those existing or proposed processes or activities have the potential, singly or together, to emit significant quantities of 1,3-butadiene and

- are expected to be in existence and or operation by the end of 2005 and;

- for which there is a potential for exposure of individuals in relevant locations. Relevant locations being where a person might reasonably be expected to be exposed over the long term (e.g. in the vicinity of housing, schools, or hospitals etc) 

For the purposes of a first stage review and assessment for 1, 3-butadiene these can be assumed to consist of:

1. One or more Part A or Part B processes of the type indicated to be a potential significant source of 1, 3-butadiene by the tables in Annexes 1 and 2;
None relevant.

2.
Planned developments of the above mentioned types in the locality.
None relevant.

4.4 Conclusions of First Stage Review and Assessment for 1,3-Butadiene
Spelthorne contains no major industrial processes which either handle, store or emit 1,3-butadiene. Roadside levels of 1,3-butadiene, next to even the most busy or congested roads are expected to be well below the air quality objective by 2005 due to national policies. There is therefore no potential for the emission of significant quantities of 1,3-butadiene within Spelthorne. 

Spelthorne will not need to progress from the first stage assessment for 1,3-butadiene in order to gather more information on this one process. 



FIRST STAGE REVIEW AND ASSESSMENT OF LEAD
5.1 Introduction

The Government has adopted an annual average of 0.5  gm3 (500 ngm3) as an air quality standard for lead with an objective for the standard to be achieved by the end of 2005. The focus of an authority's review and assessment for lead should be non-occupational, near ground level outdoor locations with elevated lead concentrations in areas where a person might reasonably be expected to be exposed over the long term (e.g. in the vicinity of housing, schools, or hospitals etc). 

Lead is the most widely used non-ferrous metal and has a large number of industrial applications, both in its elemental form and in alloys and compounds. The single largest use globally is in the manufacture of batteries, but other uses are as a pigment in paints and glazes, in alloys, in radiation shielding, tank linings and piping. As the compound tetraethyl lead, it has been used as a petrol additive to enhance the octane rating. With the recognition of the adverse effects of lead on human health and the growing use of catalytic converters, which are poisoned by lead, this use is declining rapidly. Despite this most of the emissions of lead in the UK still arise from petrol-engined motor vehicles. A summary of the UK inventory of lead for 1996 is shown below,

UK Emissions of Lead in 1996
	Source Sector 
	Emissions (tonnes) 

	Road Transport - Petrol 
	894 

	Non-Ferrous Metals 
	191 

	Iron and Steel 
	65 

	Waste Treatment & Disposal 
	45 

	Public Power (waste) 
	35 

	Public Power (coal & oil) 
	34 

	Other Combustion in industry 
	22 

	Residential Plant 
	17 

	Other Transport 
	17 

	Glass 
	14 

	Sinter Plant 
	10 

	Cement 
	6 

	Other 
	7 

	;
	

	Total 
	1357 


5.2 Information to be collated
DETR guidance, Review and Assessment: Pollutant Specific Guidance, requires the following information, shown in bold type, to be collated for the first stage review and assessment of lead. The information which has been collated is detailed below for each requirement.

1.
Information on current urban background concentrations due to dispersed road transport sources to be taken from maps, or suitable, locally sited monitoring site data;
There are no lead monitoring sites within the Borough of Spelthorne. Data from other sites is available for the purposes of comparison. Investigations carried out at Heathrow as part of the Terminal 5 inquiry indicated that levels were likely to be below the EC limit value of 2  gm3 and were set to reduce further as leaded petrol is phased out (BAA 1466). Data produced by monitoring sites in London have shown reductions in annual average airborne lead concentrations as leaded petrol use has declined. The following levels were found for 1996: Cromwell Road, London 0.151 gm3, Central London 0.074  gm3 and Brent, London 0.148  gm3. EPAQS (1998).

2.
Details of Part A and B authorised processes present within the local authority's area;
The positions of Part A and B processes within Spelthorne are indicated on the figure 1, Appendix IV. Details of these processes together with likely emissions as defined by Annex 1 and 2 of Review and Assessment: Pollutant Specific Guidance are set out in table 1, Appendix IV.

3.
Planned developments of the above mentioned types in the locality;
None relevant.

4. Details of large Part A authorised processes in neighbouring areas which could impact within the authority's area;
Several Part A processes do operate within the areas adjacent to Spelthorne, these include three processes in Slough, one site with three processes in Runnymede, three processes in Elmbridge, one process in Hounslow and 7 processes in Hillingdon. Details of Part A processes in areas adjacent to Spelthorne are set out in table 2, Appendix I.

5.3 Assessment of significance
For all existing and proposed activities identified during the collation of material, an assessment must be made as to whether those existing or proposed processes or activities have the potential, singly or together, to emit significant quantities of lead and

-
are expected to be in existence and or operation by the end of 2005 and;

-
for which there is a potential for exposure of individuals in relevant locations. Where a person might reasonably be expected to be exposed over the long term, such as in the vicinity of housing, schools, or hospitals.

For the purposes of the first stage review and assessment for lead these can be assumed to consist of:

1. Part A and B authorised processes with the potential to emit significant quantities of lead;
There are no Part A or Part B processes within Spelthorne with the potential to emit significant quantities of lead. There are however several Part A inorganic chemical processes in adjacent Boroughs which may have the potential to significant emissions of lead, these being British Airways plc of Heathrow airport, Walker AEC Ltd of Byfleet, Walton Plating Ltd of Walton, Astor Stag Ltd of West Drayton and West Middlesex Plating Co of Hillingdon. Details of Part A processes in areas adjacent to Spelthorne are set out in table 2, Appendix I.

2.
Industrial or other sites with non-prescribed processes with the potential to emit significant quantities of lead;
There are no industrial sites or non prescribed processes within Spelthorne with the potential to emit significant quantities of lead. 

3.
Planned developments of the above mentioned types in the locality.
None relevant.

5.4 Conclusion of 1st Stage Review and Assessment for Lead
A number of conclusions may be drawn form the first Stage review and assessment of lead. These are that;

1. Spelthorne contains no industrial processes with the potential to emit significant quantities of lead.

2. There are several Part A industrial processes in Boroughs adjacent to Spelthorne which may have the potential to result in significant emissions of lead. 

The results of the first stage assessment for lead would indicate there is a need to investigate the potential of industrial sources of lead outside Spelthorne affecting the Borough of Spelthorne.



FIRST STAGE REVIEW AND ASSESSMENT OF 
NITROGEN DIOXIDE 

6.1 Introduction

The Government has adopted a 1-hour average of 150 ppb as an air quality standard for nitrogen dioxide (NO2) with an objective for the standard to be achieved as the hourly maximum by the end of 2005. The Government has also adopted an annual average of 21ppb as an air quality standard with an objective to achieve this by the end of 2005. 

Oxides of nitrogen are produced during combustion processes. Nitrogen dioxide (NO2) and nitric oxide (NO) are both oxides of nitrogen and together they are referred to as NOx. All combustion processes produce some NOx, but only NO2 is associated with adverse effects on human health. The main sources of NOx in the United Kingdom are road transport, which, in 1996, accounted for about 47% of the emissions of some 2.1 million tonnes per year as NO2, power generation 22% and domestic sources 4%. In urban areas, the proportion of local emissions due to road transport sources is larger.

The focus of the review and assessment for the annual average objective should be non-occupational, near ground level outdoor locations with elevated NO2 concentrations in areas where a person might reasonably be expected to be exposed over the long term (e.g. in the vicinity of housing, schools, or hospitals etc). The focus of the review and assessment for the hourly objective should be any non-occupational, near ground level outdoor location given that exposures over one hour are potentially likely in these locations. 

6.2 Information collated
DETR guidance, Review and Assessment: Pollutant Specific Guidance, requires the following information, shown in bold type, to be collated for the first stage review and assessment of nitrogen dioxide. The information which has been collated is detailed in normal text for each requirement.

1.
Information on current and 2005 forecast annual average daily traffic flows and peak hour mean traffic speeds for the major road network in the authority's area;
No traffic data is available for the year 2005, however modelled traffic data for 1995 and 2006 produced by the New Surrey Transportation model is set out in Appendix I.

2.
Information on current urban background concentrations due to dispersed road transport sources to be taken from local diffusion tube measurements or automatic measurements at background sites or from national maps.
i. Diffusion tube monitoring

Spelthorne has been monitoring NO2 by diffusion tube since 1993 as part of a nation-wide scheme co-ordinated by AEA Technology. Tubes were originally located at four sites with the survey expanded to 9 sites in 1995 and 11 sites in 1997.

Diffusion tubes have been located in the following locations as set out in figure 1, Appendix II.

SP1 Staines High Street - Kerbside 

SP2 Market Square, Staines - Intermediate

SP3 Wraysbury Road - Background

SP4 Benwell Centre, Sunbury - Background

SP5 Church Road, Ashford - Kerbside

SP6 Goffs Road, Ashford Common - Background

SP7 Shepperton, High Street - Kerbside

SP8 The Parade, Sunbury Cross - Kerbside

SP9 Staines Road West, Sunbury - Kerbside

SP10 Walton Bridge Road - Intermediate

SP11 Halliford Bypass - Kerbside

Annual average concentrations for sites SP1-SP11 are displayed figures 4,5 & 6 Appendix II. It must be noted that averages have been calculated for SP5-SP9 for 1995 without a full years data and for SP10-SP11 for 1997 without a full years data. Nevertheless these additional sites should provide a reasonable indication of likely levels.


ii. Automatic Monitoring Data

Continuous site

The Highways Agency operate an automatic air quality monitoring station alongside the M25 at Wraysbury. This site which has been in place since 1995, continuously monitors a number of common pollutants including NO2. Summary statistics are set out in table 1, Appendix II. Although the site is alongside the M25 and as such not a background site, data produced is useful in indicating the levels of pollutants which may be found in close proximity to the M25 and M3. 

The following summary statistics are available;

1996
Maximum 1-hour 129 ppb

annual average 30 ppb

1997
Maximum 1-hour 112 ppb

annual average 26 ppb

Short Studies

Several short term monitoring Studies have been commissioned within the Borough of Spelthorne. These studies have focused on two sites, Staines High Street, a heavily trafficked street lined with tall buildings with the potential for high levels of pollution, and Stanwell, a residential area close to Heathrow. 

Staines High Street.

Three Monitoring exercises have taken place in Staines High Street. Streets such as Staines High Street, often referred to as street canyons, frequently experience elevated levels of pollution. Although not a background site, residential properties are present within, and in close proximity to the High Street.

Consultants in Environmental Science (CES) were Commissioned by the Borough of Spelthorne to investigate the quality of air within the High Street in September 1994. A follow up study was also commissioned by Spelthorne between February and April 1995. Surrey County Council commissioned CES to carry out a further monitoring study between March and April 1996.

The monitoring exercises found averages, over the time periods, of 31 ppb, 25 ppb and 32 ppb for exercises respectively with maximum concentrations of NO2 63 ppb, 66 ppb and 72 ppb respectively. Summary statistics for these monitoring exercises are set out in tables 2,3 & 4, Appendix II. 

Town Farm County School, Stanwell

As part of a study commissioned by LAHT5, levels of NO2 were monitored using an automatic, continuous analyser between March and May 1994 at Town Farm County School, Stanwell. This study indicated the presence of a significant source of oxides of nitrogen to the north and east of the site, with a mean level of 14 ppb and maximum of 57 ppb. Summary statistics for this exercise are set out in table 5, Appendix II.

iii. AEA UK Estimated Background Pollution Concentration Maps

AEA Technology have produced maps of estimated NO2 background concentrations throughout the UK in 1996. These maps, available on the internet, are reproduced courtesy of AEA Technology. The map showing the estimated background concentrations of NO2 in the London region is set out in figure 2, Appendix III. 

3.
Details of Part A and B authorised processes present within the local authority's area;
The positions of Part A and B processes within Spelthorne are indicated on figure 1, Appendix IV. Details of these processes together with likely emissions as defined by Annex 1 and 2 of Pollutant Specific Guidance are set out in table 1, Appendix IV.

4.
Planned developments of the above mentioned types in the locality, including those which will increase traffic flow;
i.
The Staines Town Centre Redevelopment

The redevelopment of Staines Town Centre is likely to have an effect on air quality. Staines Town Centre has been the subject of a series of traffic surveys including the Staines Movement Study of 1991. Emissions from road vehicles have been identified as the major sources of pollutants in the High Street. The pedestrianisation of Staines High Street and the redirection of traffic on South Street are likely to greatly reduce levels of pollutants found in the High Street. The effects of traffic growth and redirection, however, will have to be examined for areas adjoining the Town Centre. Unfortunately no traffic flow data is available for 1995 or 2005, however, forecast traffic flows for 1991 and 1999 are set out in table 3, Appendix I.

ii.
The proposed Walton Bridge replacement. 

There are proposals to replace the existing Walton Bridge. A planning application for a dual carriageway scheme was made in January 1995 but Surrey County Council has now abandoned this proposal. Surrey County Council is now promoting a revised single carriageway option along the same alignment to the east of the existing Walton Bridge Road. It is unlikely that any replacement bridge would be in place before 2003.

iii.
The M25 widening scheme.

The M25 widening scheme has now been given the go ahead although no budget has been allocated. The present proposals are to widen the motorway to 5 lanes between junctions 13 and 14 and 6 lanes between junctions 14 and 15. 

5.
Details of any significant source of NOx in neighbouring areas which can impact significantly within the authority's area;
Pollutants, such as NOx, have the potential to affect locations at some distance from their point of emission. In considering the air quality within Spelthorne, and the sources of any pollutants which may affect Spelthorne, it is important to consider sources, which although possibly at some distance have the potential to significantly affect Spelthorne.

For Spelthorne the likely significant sources of pollutants include the neighbouring road network, industrial processes and Heathrow airport. Whilst assessing the impact of these area, point and line sources of pollutants it must be remembered that Spelthorne located to the South West of London may at times be subject to air masses containing pollution from a variety of sources whose locations will not be identifiable but form a general plume.

Roads Network

The motorway and road network bordering Spelthorne has the potential to be a significant source of NOx. The M25 and M3/A316 all have high daily traffic flows and periods of heavy congestion. The natural boundary of the River Thames also leads to congestion at Staines, Chertsey and Walton Bridges in areas adjacent to Spelthorne.

Industrial Sources in neighbouring Boroughs

Emissions from out of area processes such as Part B processes may be significant in their location and contribute to the general background levels of pollutants over a region. The majority of such out of area processes are, however, unlikely to be potentially significant point sources for Spelthorne. Part A industrial processes in the areas adjacent to Spelthorne have greater potential to affect Spelthorne significantly. Details of Part A processes in areas adjacent to Spelthorne are set out in table 2, Appendix IV.

In addition to the industrial processes located in areas adjacent to Spelthorne consideration must be given to the potential significance of power station which, although 100 km or more distant may still be major sources of pollutants.

Heathrow

Heathrow airport which forms the northern border of Spelthorne, represents a potentially significant source of pollutants of concern. Emissions of NOx are likely from aircraft, road vehicles, boiler house and related activities. Indeed the Dr Laxen’s evidence to the Terminal 5 inquiry for Hillingdon and Hounslow indicates that emissions of oxides of nitrogen from Heathrow are similar to or greater than those from many sizeable UK cities, including Newcastle-upon-Tyne, Leeds, Bristol, Southampton, Reading and Huddersfield.

The potential impacts of the airport have been examined during the Terminal 5 inquiry. I would refer the reader to Appendix V of this report for a fuller explanation of work carried out by both BAA and LAHT5 for the T5 inquiry. BAA 1466, Heathrow Terminal 5, Proof of Evidence, Air quality forecasting and BAA 1467 Proof of evidence - Tables and Appendices, examine the continuous monitoring data held for the Heathrow area and compare the data to the NAQS objectives. BAA 1466 states that "air quality near the airport is similar to, and generally better than, in West and Central London. If the UKNAQS objectives for the annual mean (21 ppb) and maximum hour (150 ppb) concentration were applied to the historical data it is evident that one, or both, would be exceeded at most sites. This situation would be repeated at many urban and roadside sites elsewhere." None of these monitoring sites is in itself in Spelthorne, however, the locations are useful indicators of potential air quality.

The likely ground level concentrations of pollutants including NO2 have also been predicted by computer models. In predicting the NO2 concentrations at the perimeter sites (figure 1, Appendix V) the following was presented in BAA 1466 For NO2, "the UKNAQS annual mean concentration (21 ppb) was exceeded at all sites." and "The UKNAQS maximum hour concentration (150 ppb) was exceed at Lapwing (M1), Coach Park (M2), Perry Oaks (M4), Unwin Avenue (M6), and Viscount Way (M7) but not at Northumberland House (M5) and North Staff Car Park (M3). The predicted concentrations for 1993 (Present case) are set out in table1, Appendix V .

The LAHT5 group has also investigated levels of pollutants around Heathrow for the Terminal five inquiry. Dr Laxen acting on behalf of the London Boroughs of Hillingdon and Hounslow has identified Heathrow as a pollution hotspot within London, experiencing concentrations of NO2 similar to those in central London, levels which are the highest in the country. Modelling carried out by CES on the behalf of LAHT5 indicates that for the existing case (1993) NO2 annual mean concentrations range from between 26 ppb to 42 ppb compared to the NAQS objective of 21 ppb (Laxen 1998). The local Authorities modelling results for 1993 are set out in figure 2, Appendix V.

6.3 Assessment of significance
For all existing and proposed activities identified during the collation of material an assessment must be made as to whether those existing or proposed processes or activities have the potential, singly or together, to emit significant quantities of oxides of nitrogen and

-
are expected to be in existence and or operation by the end of 2005 and;

-
for which there is a potential for exposure of individuals in relevant locations. This being where a person might reasonably be expected to be exposed in the long term (e.g. in the vicinity of housing, schools, or hospitals etc) or over one hour in any non occupational, near ground level outdoor location

For the purposes of the first stage review and assessment for NO2 these can be assumed to consist of:

1.
An annual mean urban background NO2 concentration in 1996 of greater than 30 ppb 
Diffusion Tube Measurements.

Care must be taken in comparing the results of diffusion tube measurements to the NAQS objectives. Direct comparison with the NAQS objective can only be made by the use of data generated from continuous automatic monitors. Diffusion tubes provide good indications of likely levels. Diffusion tube sites may under or over read in comparison with automatic sites with estimates of uncertainty for Automatic Urban Network (AUN) monitoring site data ±10-11% at 95% confidence and an analytical uncertainty for the UK NO2 Survey ±32% at 95% confidence (AEA 1997). 

Nevertheless it is appropriate to compare annual average concentrations for diffusion tubes to the NAQS objective in the first stage as an indication. 

AEA UK Estimated Background Pollution Concentration Maps

Spelthorne can be seen on AEA’s estimated NO2 background concentration map, lying between the M4 and M3. This map indicates that levels for Spelthorne range from 15.1 ppb to 20 ppb and 20.1 ppb to 25 ppb. An area of higher estimated background NO2 concentration (30 ppb), to the north of Spelthorne may reflect the presence of Heathrow.

2. One or more existing or planned roads with a projected annual average daily traffic flow of greater than 20,000 in 2005.
The Surrey transportation model identifies road links with annual average daily traffic (AADT) flows greater than 20,000. The roads where AADT’s are greater than 20,000 are displayed on figure 3, Appendix I for 2006. 

The plots of roads with AADT's of 20,000 or more clearly show the potential impact of road vehicles. In general those roads identified as having AADT’s greater than 20,000 are the main routes through and within Spelthorne, Thames crossing points and town centres.

The following roads are therefore likely to be potentially significant sources of NO2.

i.
The M25 passing along Spelthorne's western boundary. Although in general the M25 skirts areas of population, individuals may be exposed in the following locations, Moor Lane, Staines, Horton Road, Stanwell Moor and Leylands Lane, Stanwell Moor.

ii.
The M3/A316 passes through a larger and more densely populated area of the Borough potentially affecting large residential areas of Shepperton, Halliford, Ashford Common and Sunbury.

iii.
The A30 section of the Staines Bypass leading onto the Crooked Billet from junction 13, continuing as the A308 Staines Bypass to the Fordbridge roundabout and then continuing as Staines Road West. This then continues through Sunbury Cross as Staines Road East through the Borough. There is the potential for exposure of individuals along the majority of this route.

iv.
Airport Way A3113 leading from junction 14 of the M25 and continuing as the Heathrow Perimeter Road through Stanwell. Stanwell Moor and Stanwell being residential areas means that there is the potential for exposure of individuals. 

v.
Cadbury Road, Sunbury Common leading to Windmill Road across the M3 to Upper Halliford Road continuing through to Upper Halliford Bypass, Gaston Bridge Road, Walton Bridge Road and to Walton Bridge.

vi.
Other highlighted small sections of road links include areas such as Kingston Road, Staines leading towards Fordbridge Road, Ashford; Stanwell Moor Road and Horton Road, Stanwell Moor. Charlton Road, Charlton Village, and Thames Street, Lower Sunbury.

vii.
Laleham Road leading through to Staines and across Staines Bridge.

viii.

Shepperton High Street leading through to Renfree Way, Chertsey Road and Chertsey Bridge. 

ix.

Fordbridge Road, Ashford leading across Fordbridge roundabout to Church Road Ashford .

x.

London Road, Staines leading through the Crooked Billet and continuing as the A30 towards London. Stanwell Road is also highlighted as joining the A30 at the Bulldog crossroads.

xi.

Sunbury Cross highlighted as the meeting point of the M3/A316, Staines Road East and Staines Road West and Green Street.

Staines Town Centre movement study

The Staines Town Centre improvements Statement of case indicates that for 1999 many of the roads within Staines Town Centre will have AADT’s greater than 20,000. These roads will be High Street (east), Laleham Road, Staines Bridge, South Street and Thames Street. Unfortunately there is no data available from this study for 2005.

3.
One or more Part A processes of the type indicated to be a potential significant source of NOx by the Table in Annex 1;
Although there are no Part A processes within Spelthorne of significance, several Part A processes do operate within the areas adjacent to Spelthorne, these include three processes in Slough, one site with three processes in Runnymede, three processes in Elmbridge, one process in Hounslow and seven processes in Hillingdon. 

Of these processes Annex 1 of Pollutant Specific Guidance indicates that, Grundon Waste Ltd of Colnbrook, Slough Power Station, Walton Plating Ltd of Walton, Walker AEC Ltd of Byfleet, Maff at Addlestone, Clinical Energy Ltd of Hillingdon, Astor Stag Ltd of West Drayton, British Airways Coating plant of Heathrow and Chemviron Carbon Ltd of Hanworth together with power plants at Heathrow and Nestle (UK) Hayes may be potentially significant sources of NO2.

In addition to the industrial processes located in areas adjacent to Spelthorne consideration must be given to the potential significance of power station which, although 100 km or more distant may still be major sources of pollutants.

4.
An indication of existing sources acting in combination to exceed an annual mean concentration of 30 ppb as measured by diffusion tubes or automatic measurement methods.
Monitoring carried out by the Highways Agency in 1996 indicated that an annual mean concentration of 30 ppb could be exceeded in close proximity to the M25. There is the potential for the individuals sources outlined above including roads, Heathrow and industrial processes to act in combination resulting in exceedances of a mean annual concentration of 30 ppb. 

6.4 Conclusion of First Stage Review and Assessment for NO2 

A number of conclusions may be drawn from the first stage review and assessment of NO2. These are that;

1.
There are a large number of roads with flows in excess of 20,000 AADT within Spelthorne. That these roads will pass through areas where there is potential to affect a great many individuals in relevant locations.

2.
That there are a large number of roads with flows in excess of 20,000 AADT immediately adjacent to Spelthorne.

3.
That a major source of NOx and NO2 Heathrow, located to the North of Spelthorne, has the potential to emit significant quantities of NOx. Notably for present case (1993) scenarios, exceedances of the NAQS objectives are predicted by both BAA’s consultants and LAHT5. Indeed Dr Laxen states in his proof of evidence, "The Heathrow area is a pollution hotspot now, and remains so in 2016, with or without T5. It would thus also be a hotspot in 2005, the year by which local authorities are charged with ensuring that the objectives are met. The London Boroughs of Hillingdon, Hounslow and Spelthorne will, therefore, on the available evidence have to declare an air quality management area around Heathrow." (Laxen 1998).

4.
That there may be the potential for Part A processes in areas adjacent to Spelthorne together with power stations at further distance to act as significant sources of NO2 for Spelthorne.

5.
That automatic monitoring carried out by the side of the M25 indicates that levels close by could exceed 30 ppb.

The first Stage review and assessment of NO2 indicates that there is a risk of exceedance of the objective for NO2 in 2005 and that further investigations by way of 2nd or 3rd stage assessments are required to determine the risk more precisely. This is especially true for contributions made by sources outside Spelthorne.



FIRST STAGE REVIEW AND ASSESSMENT OF PM10 

7.1 Introduction

The Government has adopted a running 24-hour average of 50  gm3 as an air quality standard for PM10, with the objective for the standard to be achieved as the annual 99th percentile of daily maximum running 24-hour averages (that is no more than four days exceeding the standard in a year) by the end of 2005. 

In the Air Quality Regulations 1997, PM10 is defined as the mass fraction of particles which if inhaled would penetrate beyond the larynx, as defined in ISO standard 7708.

National UK emissions of primary PM10 have been estimated as totalling 213,000 tonnes in 1996. Of this total, around 24% was derived from road transport sources, 38% from industrial sources, 16% from power stations and 17% from domestic and other low-power combustion. In general, the emissions estimates for PM10 are less accurate than those for the other pollutants with prescribed objectives for sources other than road transport.

PM10 data from the national monitoring networks shows that the PM10 standard is currently exceeded at all sites and it is likely that this will be the most difficult of the air quality objectives to achieve for most authorities. The majority of national monitoring network sites are in cities where road transport and domestic combustion are the main sources in the immediate vicinity. Results from the so-called "First Phase" studies undertaken by local authorities also clearly show the potential for significant impacts from industrial activity, especially quarries.

A significant proportion of the current annual average PM10 is due to the secondary formation of particulate sulphates and nitrates, resulting from the oxidation of sulphur and nitrogen oxides. These are regional scale pollutants and the annual concentrations do not vary greatly over a scale of tens of kilometres. There are also natural or semi-natural sources such as wind-blown dust and sea salt particles. The impact of local urban sources is superimposed on this regional background. Such local sources are generally responsible for winter episodes of hourly mean concentrations of PM10 above 100  gm3 associated with poor dispersion.

The focus of a review and assessment for PM10 should be non-occupational, near ground level outdoor locations with elevated PM10 concentrations in areas where a person might reasonably be expected to be exposed over a 24 hour period (e.g. in the vicinity of housing, schools, or hospitals etc).

7.2 Information collated
DETR guidance, Review and Assessment: Pollutant Specific Guidance, requires the following information, shown in bold type, to be collated for the first stage review and assessment of PM10 . The information which has been collated is detailed for each requirement.

1.
Information on current and 2005 forecast annual average daily traffic flows and peak hour mean traffic speeds for the major road network in the authority's area;
No traffic data is available for the year 2005, however modelled traffic data for 1995 and 2006 produced by the New Surrey Transportation Model is set out in Appendix I. 

2.
Information on approximate emissions densities from road transport and other low-level dispersed sources (e.g. domestic coal burning) of PM10;
Chris Blandford Associates (CBA) were commissioned in 1996 by Spelthorne to produce an emissions inventory for the borough. Details of this emissions inventory are included in Appendix VI. Emissions of PM10 were considered during the preparation of this emissions inventory and are set out on figure 1, Appendix VI. 

The London emission inventory produced by the London Research Centre (LRC) presents its results for a base year of 1995. Details of this emissions inventory are included in Appendix VI. Emissions for the LRC inventory calculated and displayed on 1 km x 1 km grid. The estimated emission of PM10 are set out on figures 2 & 3, Appendix VI for PM10 from all sources and from road traffic.

3.
Information on current urban background concentrations from suitable local measurements or from national maps

Automatic Monitoring Data
1. Continuous site

The Highways Agency operates an automatic air quality monitoring station alongside the M25 at Wraysbury. This site, which has been in place since 1995, continuously monitors a number of common pollutants including PM10. Summary statistics are set out in table 1, Appendix II. Although the site is alongside the M25 and as such not a background site, data produced is useful in indicating the levels of pollutants which may be found in close proximity to the M25 and M3.

The following summary statistics are available;

1996,
maximum 1 hour 184  gm3 

annual average 31.2  gm3 

max 24 - hour 125  gm3 

99%ile 24 hour 99  gm3 

1997, 
maximum 1 hour 164  gm3 


annual average 26.6  gm3

maximum 24 hour 82  gm3 


99%ile 24 hr 70  gm3
Short Monitoring studies

Three automatic monitoring exercises have taken place in Staines High Street, a heavily trafficked street lined with tall buildings with the potential for high levels of pollution. Although not a background site residential properties are present within and, in close proximity to the High Street. 

Consultants in Environmental Science (CES) were commissioned by the Borough of Spelthorne to investigate the quality of air within the High Street in September 1994. A follow up study was commissioned by Spelthorne between February and April 1995. Surrey County Council commissioned CES to carry out a further monitoring study between March and April 1996.

The first study, February - April 1995 found maximum levels of 83  gm3 with a mean of 31 gm3. The measurements were carried out before the EPAQS report and relevant statistics not produced for EPAQS or NAQS. The second study March - April 1996 found several marginal infringements of the NAQS limit of 50  gm3 with a maximum 24 hour average of 58  gm3. Summary statistics of these monitoring exercises are set out in tables 2,3 & 4, Appendix II.

AEA UK Estimated Background Pollution Concentration Maps
AEA Technology have produced maps of estimated PM10 background concentrations in the UK in 1996. These maps, available on the internet, are reproduced courtesy of AEA Technology. The map showing the estimated background concentrations of PM10 in the London region is set out in figure 3, Appendix III.

4.
Information on current annual average secondary particle background concentrations from locally sited measurements or from the national maps 

Estimates of current annual average secondary particle concentrations are set out in figure 4, Appendix III courtesy of AEA Technology. 

5. Details of Part A and B authorised processes present within the local authority's area;
The positions of Part A and B processes within Spelthorne are indicated on the figure 1 Appendix IV. Details of these processes together with likely emissions as defined by Annex 1 and 2 of Review and Assessment: Pollutant Specific Guidance are set out in table 1, Appendix IV.

6.
Planned developments in the locality, including those which will increase traffic flow;
i. The Staines Town Centre Redevelopment.

The redevelopment of Staines Town Centre is likely to have an effect on air quality. Staines Town Centre has been the subject of a series of traffic surveys including the Staines Movement Study of 1991. Emissions from road vehicles have been identified as the major sources of pollutants in the High Street. The pedestrianisation of Staines High Street and the redirection of traffic on South Street are likely to greatly reduce levels of pollutants found in the High Street. The effects of traffic growth and redirection, however, will have to be examined for areas adjoining the Town Centre. Unfortunately no traffic flow data is available for 1995 or 2005, however, forecast traffic flows for 1991 and 1999 are set out in table 3, Appendix I.

ii. The proposed Walton Bridge replacement. 

There are proposals to replace the existing Walton Bridge. A planning application for a dual carriageway scheme was made in January 1995 but Surrey County Council has now abandoned this proposal. Surrey County Council is now promoting a revised single carriageway option along the same alignment to the east of the existing Walton Bridge Road. It is unlikely that any replacement bridge would be in place before 2003.


iii.
The M25 widening scheme.

The M25 widening scheme has now been given the go ahead although no budget has been allocated. The present proposals are to widen the motorway to 5 lanes between junctions 13 and 14 and 6 lanes between junctions 14 and 15. 

7. Details of any significant sources of PM10 in neighbouring areas which could impact significantly within the authority's area;
The Borough of Spelthorne is bounded by potentially significant sources of PM10 which include, 

Roads Network

The motorway and road network bordering Spelthorne has the potential to be a significant source of PM10. The M25 and M3 / A316 all have high daily traffic flows and periods of heavy congestion. The natural boundary of the River Thames also leads to congestion at Staines, Chertsey and Walton Bridges in areas adjacent to Spelthorne.

Industrial Sources in neighbouring Boroughs

Emissions from out of area processes such as Part B processes may be significant in their location and contribute to the general back ground levels of pollutants over a region. The majority of such out of area processes are, however, unlikely to be potentially significant point sources for Spelthorne. Part A industrial processes in the areas adjacent to Spelthorne have greater potential to affect Spelthorne significantly. Details of Part A processes in areas adjacent to Spelthorne are set out in table 2, Appendix IV.

In addition to the industrial processes located in areas adjacent to Spelthorne consideration must be given to the potential significance of power station which, although 100 km or more distant may still be major sources of pollutants.

Heathrow

Heathrow airport, which forms the northern border of Spelthorne, represents a potentially significant source of pollutants of concern. Emissions of PM10 are likely from aircraft, road vehicles, boiler house and related activities. 

The potential impacts of the airport have been examined during the Terminal 5 inquiry. I would refer the reader to Appendix V of this report for a fuller explanation of work carried out by both BAA and LAHT5 for the T5 inquiry. BAA 1466, Heathrow Terminal 5, Proof of Evidence, Air quality forecasting and BAA 1467 Proof of evidence - Tables and Appendices, examine the continuous monitoring data held for the Heathrow area and compare the data to the NAQS objectives. BAA 1466 states that "If the UKNAQS objective for the 99th percentile of highest daily running 24-hour means (50  gm3) was applied it is evident that the objective would be exceeded at all monitoring sites in the Heathrow area. This situation would be repeated at many urban and roadside sites elsewhere." 

The likely ground level concentrations of pollutants at perimeter sites (figure 1, Appendix V) including PM10 have also been predicted by computer models. The modelled concentrations presented in BAA1466 indicate that for predicted concentrations of PM10 in 1993 "The UKNAQS objective (50  gm3) for the 99th percentile of highest daily running 24-hour means however, was exceeded at all perimeter sites." The predicted concentrations for 1993 (present case) are set out in table 1, Appendix V.

The LAHT5 Group has also investigated levels of pollutants around Heathrow for the Terminal five inquiry. In a similar manner to BAA’s consultants comparing current and historical monitoring data with the NAQS and modelling likely ground level concentrations of pollutants. Dr Laxen acting on behalf of the London Boroughs of Hillingdon and Hounslow, indicates in his proof of evidence that comparison of available monitoring data shows that PM10) concentrations in the Heathrow region are comparable to those in inner London. The local Authorities modelling results for 1993 are displayed in table x together with plots on maps x-y. These results indicate that PM10 concentration range from 76-111  gm3 as compared to the NAQS objective of 50 gm3. The local authorities modelling results for 1993 are set out in figure 3, Appendix V.

7.3 Assessment of Significance
For all existing and proposed activities identified during the collation of material, an assessment must be made as to whether those existing or proposed processes or activities have the potential, singly or together , to emit significant quantities of PM10 and 

-
are expected to be in existence and/or operation by the end of 2005;

-
and for which there is potential for exposure of individuals in relevant locations, 

For the purposes of a First Stage review and assessment for PM10 these can be assumed to consist of:

1.
Urban areas for which the annual average regional background due to secondary particles is currently greater than 8  gm3.

The maps produced by AEA would indicate that Spelthorne has a annual mean background of 11 gm3 for secondary particles. 

2.
Emissions from low-level dispersed sources greater than 10 tonnes in any single 1 km x 1 km grid square or an average of 5 tonnes in several adjacent squares.
The particulate emission density plot produced by CBA for Spelthorne indicate that densities reflect the distribution of roads and town centres. The M25 and M3 corridors clearly stand out as the greatest PM10 emission densities. The plots would indicate that no one 1 km x 1km grid square has a total emission of more than 10 tonnes with large areas of the Borough with emission densities of less than 1 tonne per annum. There is however the probability that grid squares covering the M25 will however exceed an average of 5 tonnes on average for some 5 to 6 grid squares.

The London Emission inventory also indicates that road sources such as the M25 and M3 are significant sources of PM10. The LRC inventory only presents the emissions of PM10 as up to 4 tonnes or more. Nevertheless the inventory seems to reflect the results of the CBA inventory with greatest densities corresponding to the positions of M25 and M3 motorways. In addition to the sources of PM10 emissions noticeable within Spelthorne is the presence of a concentration of grid squares adjacent to the boundary of Spelthorne in an area which would seem to correspond to Heathrow.

3. One or more existing or planned roads with a projected annual average daily traffic flow of greater than 25,000. 

The Surrey transportation model identifies road links with annual average daily traffic (AADT) flows greater than 25,000. Roads where AADT's of greater than 25,000 are projected for 2006 are set out in figure 4, Appendix I. In general those roads identified as having AADT’s greater than 25,000 are the main routes through Spelthorne, Thames crossing points and town centres.

The following roads are therefore likely to be potentially significant sources of PM10.

i.
The M25 passing along Spelthorne's western boundary. Although in general the M25 skirts areas of population, individuals may be exposed in the following locations: Moor Lane, Staines, Horton Road, Stanwell Moor and Leylands Lane, Stanwell Moor.

ii.
The M3/A316 passes through a larger and more densely populated area of the Borough potentially affecting large residential areas of Shepperton, Halliford, Ashford Common and Sunbury.

iii.
The A30 section of the Staines Bypass leading onto the Crooked Billet from junction 13 of the M25, continuing as the A308 Staines Bypass to the Fordbridge roundabout and then continuing as Staines Road West. This then continues through Sunbury Cross as Staines Road East through the Borough. There is the potential for exposure of individuals along the majority of this route.

iv.
Airport Way A3113 leading from junction 14 of the M25 and continuing as the Heathrow Perimeter Road through Stanwell. Stanwell Moor and Stanwell being residential areas means that there is the potential for exposure of individuals. 

v. Town centres including Staines Town Centre, Ashford and Sunbury Cross are highlighted and contain residential properties. 

vi. Thames crossings also are highlighted these being Walton Bridge, Staines Bridge and Chertsey Bridge. These crossing points again are bordered by residential properties. 

vii. Upper Halliford Road leading through to Upper Halliford Bypass, Gaston Bridge Road, Walton Bridge Road and to Walton Bridge.

viii. Other highlighted small sections of road links include areas such as Fordbridge Road, Ashford, Stanwell Moor Road, Kingston Road, Staines and Laleham Road, Staines. 

Staines Town Centre movement study

The Staines Town Centre improvements Statement of case predicts that for 1999 two of the roads within Staines Town Centre will have AADT’s greater than 25,000. These roads will be High Street (east), Staines Bridge, South Street and Thames Street. Unfortunately there is no data available from this study for 2005.

4.
One or more Part A or B processes of the type indicated to be a potential significant source of PM10 by the Table in Annex 1 or 2.
Although there are no Part A processes within Spelthorne of significance several Part A processes do operate within the areas adjacent to Spelthorne, these include three processes in Slough, one site with three processes in Runnymede, three processes in Elmbridge, one process in Hounslow and 7 processes in Hillingdon. 

Of these processes Annex 1 of Pollutant Specific Guidance indicates that, Grundon Waste Ltd of Colnbrook, Slough Power Station, Clinical Energy Ltd of Hillingdon, Astor Slag Ltd of West Drayton, MAFF at Addlestone, Walker AEC Ltd of Byfleet, Walton Plating of Walton, Chemviron Carbon Ltd of Hanworth, British Airways coating plant, Heathrow together with power plants at Heathrow and Nestle(UK) Hayes may be potentially significant sources of PM10.

Consideration must also be given to more distant sources of pollutants which have the potential to affect Spelthorne. Power stations may, at distances in excess of 100km, represent significant sources of pollutants for Spelthorne

The following Part B processes within Spelthorne are identified by Pollutant Specific Guidance as being potentially significant sources of PM10, Colas Ltd, Stanwell Moor and Charles Morris Fertilisers Ltd, Stanwell Moor. The process at Charles Morris Fertilisers is a process of very limited operation which should not have any significant impact at its site. 

The Boroughs adjacent to Spelthorne contain many Part B processes which are indicated as being potentially significant sources of PM10. The majority of these processes will because of their distance from Spelthorne and probably low levels of emissions be indistinguishable as point sources affecting Spelthorne. The following have been identified as possible sources of PM10;

Slough - Wiggins Transport Ltd of Colnbrook,

Hounslow - Day & Sons Aggregates of Brentford, Bardon Roadstone Ltd of Brentford and Wimpey Hobbs Ltd of Brentford.

Hillingdon - Fowles Transport of Stanwell, Tarmac Quarry Products Ltd of Hayes, ARC Southern of Hayes, Astor Stag Ltd, of West Drayton, Trimite Ltd of Uxbridge and Thames Valley Power, Heathrow. 

Windsor and Maidenhead - Killorian Aggregates of Windsor.

5.
Any industrial process that emits significant quantities of dust in the form of PM10 from uncontrolled or fugitive sources within the plant.
Spelthorne is an area in which aggregate extraction occurs and will continue to occur in 2005. Results from the "first phase" studies indicate that quarries have the potential to be significant sources of PM10. These extraction points are often associated with other minerals activities including ready mixed concrete batching plant and roadstone coating plant.

The third report of the Quality of Urban Air Review Group, (QUARG) indicates that bulk handling operations such as ready mixed concrete plants, construction activities and quarrying are difficult to quantify due to the nature of the sources and the lack of available information. Such sources are believed to generate particulate matter through two main processes,

(1) Mechanical break up through pulverisation or surface abrasion resulting in the production of dust. Mechanical processes can include tyre and break wear, mineral processing, wear of wheels and blade as well as other associated activities.

(2) Wind-blown dust from soil erosion or through the erosion of stockpiles by winds.

The aggregate removal operations within and around Spelthorne do not have many of the abrasive activities usually associated with mines and quarries. Sand and gravel extraction in Spelthorne takes place beneath the water table. Material removed and stored in a wet state, limiting dust generation. It is likely that the aggregate extraction operations taking place within and around Spelthorne present limited scope for PM10 generation.

In addition to the aggregate extraction operations which take place within and in areas adjacent to Spelthorne, many if not all extraction operations operate in conjunction with the subsequent in filling of waste material. These operations themselves will also be potential sources of emissions of PM10. 

7.4 Conclusion of First Stage Review and Assessment for PM10
A number of conclusions may be drawn from the first Stage review and assessment of PM10. These are that;

1. Spelthorne has a mean annual background level of secondary PM10 as indicated by AEA Technology maps of greater than 8  gm3.. 

2. That there are potentially significant traffic flows within and in areas surrounding Spelthorne which may result in exposure of individuals in relevant locations.

3. There are potentially significant sources of PM10 within Spelthorne in relevant locations. These sources may include industrial processes.

4. That there are potential significant industrial processes in areas adjacent to Spelthorne which may impact upon Spelthorne. 

5. That Heathrow is a potentially significant source of PM10. Notably for present case (1993) scenarios, exceedances of the NAQS objectives are predicted by both BAA’s consultants and LAHT5. Indeed Dr Laxen states in his proof of evidence, "The Heathrow area is a pollution hotspot now, and remains so in 2016, with or without T5. It would thus also be a hotspot in 2005, the year by which local authorities are charged with ensuring that the objectives are met. The London Boroughs of Hillingdon, Hounslow and Spelthorne will, therefore, on the available evidence have to declare an air quality management area around Heathrow." (Laxen 1998).

The first Stage review and assessment of PM10 indicates that there is a risk of exceedance of the objective for PM10 in 2005 and that further investigations by way of second or third stage review and assessments are required to determine the risk more precisely.



FIRST STAGE REVIEW AND ASSESSMENT OF SULPHUR DIOXIDE 

8.1 Introduction

The Government has adopted a 15-minute average of 100 ppb as an air quality standard for sulphur dioxide (SO2) with an objective for the standard to be achieved as the 99.9th percentile (that is on all 35 periods of 15 minutes per year), by the end of 2005. Sulphur dioxide is emitted in the combustion of coal and oil. The total UK emission in 1996 was 2.0 million tonnes with the main sources, power generation (65%), other industry (24%) commercial and domestic heating 6%) and road transport (2%).

In conducting a first stage review and assessment for SO2 local authorities will aim to compile and collate information on any existing or proposed significant sources of SO2 within its area, and consider whether a person might reasonably be expected to be exposed over a 15 minute period. 

The focus of an authority's review and assessment for the hourly objective should be on any non-occupational, near ground level outdoor location given that exposures over 15 minutes are potentially likely in these locations. 

8.2 Information collated
DETR guidance, Review and Assessment: Pollutant Specific Guidance, requires the following information, shown in bold type, to be collated for the first stage review and assessment of sulphur dioxide. The information which has been collated is detailed for each requirement.

1. Details of Part A and B authorised processes present within the local authority's area;
The positions of Part A and B processes within Spelthorne are indicated on the figure 1 Appendix IV. Details of these processes together with likely emissions as defined by Annex 1 and 2 of Review and Assessment: Pollutant Specific Guidance are set out in table 1 Appendix IV.

2.
Information on approximate emissions densities from domestic combustion and other low-level dispersed sources of SO2.
The London emission inventory produced by the London Research Centre (LRC) presents its results for a base year of 1995. Details of this emissions inventory are included in Appendix VI. Emissions for the LRC inventory calculated and displayed on 1 km x 1 km grid. The estimated emission of SO2 are displayed on figure 4, Appendix VI.

3.
Information on current urban background concentrations from locally sited measurements or from national maps;
Monitoring Data

SO2 is not monitored within Spelthorne. Monitoring sites and the data they have generated within the area of Heathrow have, however, been considered during the Heathrow Terminal 5 inquiry process. SO2is monitored continuously in Hillingdon and by a non-automatic bubbler in Slough. Neither site indicates likely exceedances of the NAQS objective. Sites in London do, however, indicate that NAQS exceedances are possible. Exceedances of the NAQS objective have been recorded at Cromwell Road in 1995 (109 ppb), 1996 (103 ppb), Victoria in 1995 (108 ppb) and Bloomsbury 1994 (104 ppb) and 1995 (116 ppb) (BAA 1467). 

AEA Pollution Concentration Maps

AEA Technology have produced maps of estimated SO2 background concentrations in the UK in 1996. These maps, available on the internet, are reproduced courtesy of AEA Technology. The map showing the estimated background concentrations of SO2 in the London region is set out in figure 5, Appendix III. 

4.
Information on current and 2005 forecast annual average daily traffic flows and peak hour mean traffic speeds for the major road network in the authority's area;
No data is available for 2005, however, modelled traffic data for 1995 and 2006 produced by the New Surrey Transportation Model is shown in Appendix I. 

5.
Information on the existence of combustion systems with thermal power rating greater than 5 MW using fuels containing significant quantities of sulphur (i.e. solid fuels or fuel oil) 

There appear to be no large fuel oil or solid fuel combustion systems located within Spelthorne with a thermal power rating greater than 5 MW using fuels containing significant quantities of sulphur. 

6.
Planned developments in the locality, including those which will increase traffic flow;
i. The Staines Town Centre Redevelopment.

The redevelopment of Staines Town Centre is likely to have an effect on air quality. Staines Town Centre has been the subject of a series of traffic surveys including the Staines Movement Study of 1991. Emissions from road vehicles have been identified as the major sources of pollutants in the High Street. The pedestrianisation of Staines High Street and the redirection of traffic on South Street are likely to greatly reduce levels of pollutants found in the High Street. The effects of traffic growth and redirection, however, will have to be examined for areas adjoining the Town Centre. Unfortunately no traffic flow data is available for 1995 or 2005, however, forecast traffic flows for 1991 and 1999 are set out in table 3, Appendix I.

ii. The proposed Walton Bridge replacement. 

There are proposals to replace the existing Walton Bridge. A planning application for a dual carriageway scheme was made in January 1995 but Surrey County Council has now abandoned this proposal. Surrey County Council is now promoting a revised single carriageway option along the same alignment to the east of the existing Walton Bridge Road. It is unlikely that any replacement bridge would be in place before 2003.


iii.
The M25 widening scheme.

The M25 widening scheme has now been given the go ahead although no budget has been allocated. The present proposals are to widen the motorway to 5 lanes between junctions 13 and 14 and 6 lanes between junctions 14 and 15. 

7.
Details of any significant sources of SO2 in neighbouring areas which could impact significantly within the authority's area;
Pollutants, such as SO2 have the potential to affect locations at some distance from their point of emission. In considering the air quality within Spelthorne, and the sources of any pollutants which may affect Spelthorne, it is important to consider sources, which although possibly at some distance, have the potential to significantly affect Spelthorne.

For Spelthorne the likely significant sources of pollutants include the neighbouring road network, industrial processes and Heathrow airport. Whilst assessing the input of these sources of pollutants it must be remembered that Spelthorne located to the South West of London may at times be subject to air masses containing pollution from a variety of sources whose locations will not be identifiable but form a general plume.

i. Roads Network

The motorway and road network bordering Spelthorne has the potential to be a significant source of SO2 The M25 and M3/A316 all have high daily traffic flows and periods of heavy congestion. The natural boundary of the River Thames also leads to congestion at Staines, Chertsey and Walton Bridges. 

ii. Industrial Sources in neighbouring Boroughs

Emissions from out of area processes such as Part B processes may be significant in their location and contribute to the general back ground levels of pollutants over a region. The majority of such out of area processes are, however, unlikely to be potentially significant point sources for Spelthorne. Part A industrial processes in the areas adjacent to Spelthorne have greater potential to affect Spelthorne significantly. Details of Part A processes in areas adjacent to Spelthorne are set out in table 2, Appendix IV.

In addition to the industrial processes located in areas adjacent to Spelthorne consideration must be given to the potential significance of power station which, although 100 km or more distant may still be major sources of pollutants.

iii. Heathrow

Heathrow airport, which forms the northern border of Spelthorne, represents a potentially significant source of pollutants of concern. Emissions of SO2 are likely from aircraft, road vehicles, boiler house and related activities. 

The potential impacts of the airport have been examined during the Terminal 5 inquiry. I would refer the reader to Appendix V of this report for details of work carried out. BAA 1466, Heathrow Terminal 5, Proof of Evidence, Air quality forecasting and BAA 1467 Proof of evidence - Tables and Appendices, examine the continuous monitoring data held for the Heathrow area and compare the data to the NAQS objectives. BAA 1466 states that " If the UKNAQS objective for the 99.9th percentile of 15 minute means (100 ppb) was applied to the historical data it is evident that the objective would be exceeded in central London but not at the only site in the Heathrow area recording the required data."

The likely ground level concentrations of pollutants including SO2 at perimeter sites (figure 1 Appendix V) have also been predicted by computer models. BAA 1466 states that " Given the spatial distribution of SO2 concentrations, and the location of the major sources of SO2 it is highly unlikely that the SO2 criteria were exceeded at the perimeter sites." The predicted concentrations for 1993 (present case) are set out in table 1, Appendix V.

BAA 1466 also notes the presence of an area of high concentration to the north-east of the Heathrow study area which is believed to be due to industrial/commercial emissions. 

8.3 Assessment of Significance
For all existing and proposed activities identified during the collation of material an assessment must be made as to whether those existing or proposed processes or activities have the potential, singly or together, to emit significant quantities of SO2 and 

· are expected to be in existence and/or operation by the end of 2005 and;

· for which there is potential for exposure of individuals in relevant locations.

1.
Part A and Part B industrial processes with the potential to emit significant quantities of SO2;
Although there are no Part A processes within Spelthorne of significance, several Part A processes do operate within the areas adjacent to Spelthorne, these include three processes in Slough, one site with three processes in Runnymede, three processes in Elmbridge, one process in Hounslow and seven processes in Hillingdon.

Of these processes Annex 1 of Pollutant Specific Guidance indicates that, Grundon Waste Ltd of Colnbrook, Slough Power Station, MAFF at Addlestone, Walton Plating Ltd of Walton, Walker AEC Ltd of Byfleet, Clinical Energy Ltd of Hillingdon, Astor Stag Ltd of West Drayton, British Airways Plc Coating plant, Heathrow and Chemviron Carbon Ltd of Hanworth, together with power plants at Heathrow and Nestle(UK), Hayes may be potentially significant sources of SO2.

Consideration must also be given to more distant sources of pollutants which have the potential to affect Spelthorne. Power stations may, at distances in excess of 100km, represent significant sources of pollutants for Spelthorne. 

Part B processes will only have the potential to emit significant quantities of SO2 should they burn coal or heavy fuel oil. There are no Part B processes fuelled by coal or heavy fuel oil in Spelthorne. Information as to the fuelling of Part B process in areas adjacent to Spelthorne has not as yet been obtained.

2.
A solid-fuel or fuel oil combustion system with thermal power greater than 5 MW;
There are no solid fuel or fuel oil combustion systems with thermal power input greater than 5 MW in Spelthorne. 

3.
A 1km x 1km grid square in the authority's area for which low-level (i.e. domestic combustion and other short stack) emissions are greater than 25 kg per hour or 40 tonnes per year. Where domestic emissions are the main source of concern this can be assumed to approximate to 300 houses burning coal in a 1km x 1km grid square.
Spelthorne is not an area in which domestic coal burning is an issue. Domestic premises within both Spelthorne and surrounding areas rely in the main on gas and electric heating. 

The emissions inventory produced by CBA gave little consideration to emissions of SO2. The LRC London Emission Inventory however has prepared plots of emission densities from all sources and from road traffic. The emission inventories plots show the importance of the road network as a source of SO2, but also show the presence of emissions of large amounts of SO2 both within the area adjacent to Spelthorne and within Spelthorne

8.4 Conclusion of First Stage Review and Assessment for SO2
A number of conclusions may be drawn form the first Stage review and assessment of SO2. These are;

1.
That there is the potential for industrial processes out of the area to be significant sources of SO2 for Spelthorne. 

2.
That Heathrow may present a significant source of emissions of SO2 for Spelthorne which will need further investigation.

The first stage review and assessment of SO2 indicates that a risk of exceedance of the objective for SO2 in 2005 may exist and that further investigations by way of second or third stage review and assessments are required to determine the risk more precisely.



General Conclusions
The Borough of Spelthorne in carrying out a first stage review and assessment of air quality has highlighted the pollutants of concern for which there is any indication of a risk of exceeding the air quality objectives as prescribed in the Air Quality Regulations 1997. 

From the first stage review we may conclude the following;

Carbon monoxide
The first stage review and assessment of carbon monoxide (CO) indicated that there is a risk of exceedance of the air quality objective for CO in 2005. Road transport has been identified as being a potentially significant source of CO within Spelthorne. Emissions from large industrial processes outside Spelthorne, Heathrow airport and the road network outside the Borough of Spelthorne have also been identified as being potentially significant. The first stage review and assessment has indicated the need for Spelthorne to conduct a second or third stage assessment for carbon monoxide (CO).

Benzene
The first stage review and assessment of benzene indicated that there is not a risk of exceedance of the air quality objective for benzene in 2005 for the majority of Spelthorne. The Esso, West London Terminal, was however identified as being a potentially significant source of benzene in an area of Stanwell. The first stage review and assessment has indicated the need for Spelthorne to conduct a second or third stage assessment for benzene.

1,3-Butadiene
The first stage review and assessment of 1,3-butadiene indicated that there is no risk of exceedance of the air quality objective for 1,3-butadiene in 2005 for Spelthorne. No potentially significant sources of 1,3-butadiene were identified in or neighbouring Spelthorne. The first stage review and assessment has indicated no need for Spelthorne to conduct a second or third stage assessment for 1,3-butadiene.

Lead
The first stage review and assessment of lead indicated that there may be a small risk of exceedance of the air quality objective for lead in 2005. No industrial processes with the potential to emit significant quantities of lead were identified in Spelthorne. Industrial processes in adjacent Boroughs were however identified which may have the potential to result in significant emissions of lead. The first stage review and assessment has indicated the need for Spelthorne to conduct a second or third stage assessment for lead.

Nitrogen dioxide
The first stage review and assessment of nitrogen dioxide (NO2) indicated that there is a risk of exceedance the air quality objective for NO2 in 2005. The first stage review and assessment indicated the potential for significant emissions from a large number of roads within Spelthorne. Significant sources of oxides of nitrogen were also identified in areas outside Spelthorne. Outside sources identified include Heathrow airport, industrial processes in neighbouring Boroughs and the road network. The first stage review and assessment has indicated the need for Spelthorne to conduct a second or third stage assessment for NO2.

PM10
The first stage review and assessment of PM10 indicated that there is a risk of exceedance the air quality objective for PM10 in 2005. Estimations indicated relatively high background PM10 levels within the Spelthorne area. The road network within and outside Spelthorne was identified as potentially a significant source of PM10. A number of other potentially significant sources of PM10 outside Spelthorne including Heathrow airport and industrial processes were also identified. The first stage review and assessment has indicated the need for Spelthorne to conduct a second or third stage assessment for PM10.

Sulphur dioxide
The first stage review and assessment of sulphur dioxide (SO2 ) indicated a risk of exceedance of the air quality objective in 2005. No significant sources of SO2 within Spelthorne were identified, however potentially significant industrial processes were identified outside the Borough. The first stage review and assessment has indicated the need for Spelthorne to conduct a second or third stage assessment for SO2.



GLOSSARY OF TERMS
Substances
Nitric oxide
A chemical compound formed during the combustion of compounds containing nitrogen (N), from any high-temperature combustion in the presence of air, and by secondary processes in the atmosphere. A component of oxides of nitrogen. Nitric oxide is the predominant oxide of nitrogen produced in the combustion process. Chemical formula: NO.

Nitrogen Oxides
See Oxides of Nitrogen.

Oxides of Nitrogen
A group of chemical compounds which may be interconverted in the atmosphere. The principal oxides of nitrogen are nitric oxide and nitrogen dioxide. Usual chemical formula: NOx.

Oxygen
A naturally occurring molecule that makes up approximately 20% of the earth’s atmosphere. Chemical formula: O2.

Particulate Matter
Very small particles of any material. They may be natural (for example, wind generated dust), or man-made (for example, smoke from combustion processes).

PM10
Particulate matter with a median aerodynamic diameter of less than 10 microns (10-6m or 10µm).

Sulphur dioxide
A chemical compound formed during the combustion of any fuel containing sulphur(s) in air. Chemical formula: SO2.

Benzene
A hydrocarbon which is a component of some solvents and fuels. It is emitted from a wide variety of combustion and transportation sources. It can also be released by evaporation from the use and storage of some hydrocarbons. Chemical formula: C6H6.

Carbon monoxide
A chemical compound formed from the partial combustion of a fuel containing carbon (for example, motor fuel). Chemical formula: CO.

Lead
A metal which is added to a proportion of petrol sold in the UK to improve combustion. Lead compounds are emitted from the exhausts of vehicles using leaded petrol. Chemical symbol: Pb.

Nitrogen dioxide
A chemical compound formed during the combustion of compounds containing nitrogen (N), from any high temperature combustion process in the presence of excess air (or oxygen; O2) and by secondary processes in the atmosphere. A component of oxides of nitrogen chemical formula: NO2.

Units
k - kilo (10³) hence 1km = 1000m;kg = 1000g 

m - milli (10-³) hence 1mg = 0.001g 

µ - micro (10-6) hence lµg = 0.000001g; 1mg = 1000µg 

n - nano (10-9) hence 1nm = 0.000001mm 

l - litre 

g - gramme 

kg - kilogramme 

mg - milligramme 

µg - microgramme 

te or t - tonne, equivalent to one thousand kilogrammes 

µg/m³
Microgrammes per cubic metre. A unit of concentration. A pollutant concentration of one microgramme per cubic metre indicates that one cubic metre of air contains 10-6 grammes (or 1µg) of the pollutant. 

ppm
Parts per million A unit of concentration. A pollutant concentration of one part per million indicates that in a given volume of air, 10-6 of that volume is occupied by the pollutant.

ppb
Parts per billion. A unit of concentration. A pollutant concentration of one part per billion indicates that in a given volume or air, 10-9 of that volume is occupied by the pollutant.

General
Air Quality
A general description of the extent to which the atmosphere contains pollutants principally from man-made sources.

Ambient
Describes conditions which are found in the atmosphere to which individuals may be exposed.

BAA
BAA plc

Background
A diffusion tube monitoring position typically in a residential housing area at least 50 metres in any direction from any busy road with continuous moving traffic.

CES
Consultants in Environmental Sciences Ltd

CBA
Chris Blandford Associates

DETR
Department of the Environment, Transport and the Regions.

Diffusion Tubes
Are passive gas collection devices consisting of a small tube (7xmx1cm) containing a chemical absorbent. After exposure, the absorbed gas (eg NO2) is determined by chemical analysis. Diffusion tubes (samplers) are used to determine relatively long period average concentrations, typically weekly, fortnightly or monthly.

DoE
Department of the Environment

EC
European Community

Emission Rate
The rate at which a source emits a given pollutant, expressed as mass of pollutant emitted per unit time or distance travelled as required.

EPAQS
Expert Panel on Air Quality Standards (which was set up by the Department of the Environment).

HA
Highways Agency

Intermediate
A diffusion tube monitoring position where a tube is located 20 –30 metres back from the kerb of a busy road. 

Kerbside
A diffusion tube monitoring position where a tube is located on or close to a pavement of a busy road where people walk. Typically a worst case position where highest levels of pollutants are likely to be found.


LAHT5
Local Authorities Heathrow Terminal 5 Group

Part A/B Process
An industrial processes prescribed under the Environmental Protection (Prescribed Processes and Substances) Regulation 1991 as amended. Emissions from these processes are controlled by the Environment Agency in the case of Integrated Pollution Control (IPC) for Part A processes (more polluting) and by Local Authorities in the case of Local Authority Air Pollution Control (LAAPC) for Part B processes, the less polluting processes. 

Pollutants
Primary are substances emitted to the atmosphere as that substance
Secondary are formed from primary pollutants by chemical reactions in the atmosphere

QUARG
Quality of Urban Air Review Group

Running Average
An average (or mean) calculated over a specified number of consecutive hours or days within the period

RUK
Remainder of the United Kingdom

Sensitive Location
A location (or receptor) where people might be subject to a change in air quality. In this context people would include susceptible people in locations such as schools and hospitals.

Secondary Particles
Produced by condensation of gaseous material through gas-particle conversion processes and comprises mainly sulphate and nitrates.

T5
Terminal 5.

UKNAQS
United Kingdom National Air Quality Strategy

USANAAQS
United States National Ambient Air Quality Standards

Conversion Factors @ 20°C and 1 atmosphere pressure

NO2(ppb)
*
1.913 = NO2(µg/m³)

NO(ppb)
*
1.248 = NO(µg/m³)

NO(ppm)
*
1.165 = CO(mg/m³)

SO2(ppb)
*
1.913 = SO2(µg/m³)

O3(ppb)
*
1.996 = O3(µg/m³)

NMHC(ppm)
*
0.667 = NMHC(mg/m³)

benzene(ppb)
*
3.245 = benzene(µg/m³)

1,3 butadiene(ppb)
*
2.247 = 1,3 butadiene(µg/m³)
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