
 

 

 
 

 
 
 

  
 

 
 

   
   
   
   
   
   
   
   

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

Review and Assessment of Air Quality in the Borough of Dartford – Stage 3 

Review and Assessment of Air Quality in the Borough of Dartford 

Stage 3 

1.0 Executive Summary 

This report is the third of a staged approach to local air quality review and assessment within 
the Borough of Dartford. It has been prepared to comply with the statutory functions for local 
air quality management under Section 88(2), Part IV of the Environment Act 1995 and it gives 
consideration to the likelihood of the standards specified in the Air Quality Regulations 2000 
being achieved. In compiling the format of the report, the following guidance issued by the 
Department of the Environment, Transport and the Regions has been followed: 

o LAQM.G1(00) - Framework for Review and Assessment of Air Quality
o LAQM.G2(00) - Developing Local Air Quality Action Plans and Strategies
o LAQM.G3(00) - Air Quality and Transport
o LAQM.G4(00) - Air Quality and Land Use Planning
o LAQM.TG1(00) - Monitoring Air Quality
o LAQM.TG2(00) - Estimating Emissions
o LAQM.TG3(00) - Selection and Use of Dispersion Models
o LAQM.TG4(00) - Pollutant Specific Guidance

Additionally, advice from non-governmental sources plus discussions with other local 
authorities has been considered together with use made of the various help-lines funded by 
DETR for the purposes of the review and assessment process. 

The content of this report has been formatted to follow the advice given in para 3.17 of G1(00) 
and is supplemented by use of graphical images or data tables within the body of the report of 
the appendices. 

The Stage 3 report is a refinement of the two earlier reports - Stage 1 (June 1998) and Stage 
2 (December 1998). It maintains consideration for exposure to the pollutants of concern and 
has used a variety of sources of information in order to reach its conclusions. The report 
considers the likelihood of the standards for NO2 and PM10 being achieved by the target years 
with respect for relevant exposure over the averaging period and giving anticipation for future 
development and growth within the Borough during the years up to 2005. 

The main fi ndings of the study are that the geographical majority of the Borough is not 
expected to have any problems meeting the standards. There is a localised area adjacent to 
the M25 between junctions 1a-1b where it is anticipated the standards will be difficult to 
achieve for NO2 and PM10. In these cases, the cause of the problem is road traffic and it may 
be logistically difficult to find a satisfactory solution. The problem reduces with increasing 
distance from the roads of concern and relatively small areas are involved. 

It is important to bear in mind that the assessment of air quality will always contain aspects of 
uncertainty. The awareness of this and the attempt to continually refine the science will lead 
to a greater degree of accuracy. The process will never be ‘finished’ as the subject is in 
constant flux and can always be improved. 

On the basis of the Stage 3 review and assessment, the Council are obliged to declare Air 
Quality Management Areas (AQMA). The results of the study are included in the conclusions 
and it will be necessary for the Council to discuss how these areas will be declared as 
AQMA’s after considering all the options available. 
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Review and Assessment of Air Quality in the Borough of Dartford – Stage 3 

1.1 Summary of Stage 1 and Stage 2 Air Quality Review and Assessment 

The two earlier reports looked at a wider selection of pollutants and this is illustrated in the 
summary illustration below; 

Stage 1 Stage 2 Stage 3 

Benzene 

1,3-Butadiene 

Carbon Monoxide Ł Carbon Monoxide 

Lead 

Nitrogen Dioxide Ł Nitrogen Dioxide Ł Nitrogen Dioxide 

PM10 Ł PM10 Ł PM10 

Sulphur Dioxide Ł Sulphur Dioxide 

The purpose of this staged approach is to be able to eliminate those pollutants that are likely 
to be well within the objective dates and to allow for further assessment of those that it 
appears may not achieve the standards.  

1.2 Nitrogen Dioxide 

Nitrogen dioxide has been assessed over two averaging periods – annually and hourly.  It is 
concluded that there is a very small part of the Borough that is likely to fail to achieve the 
annual standard but that all parts will achieve the hourly standard.  

1.3 PM10 

Particles (PM10) have been assessed over two averaging periods – annually and fixed 24-
hour averages. It is concluded that there is a very small part of the Borough that is likely to 
fail to achieve the 24-hour average standard and that on a wider basis it is marginal whether 
other parts are able to achieve the annual average. 

1.4 Conclusions 

Dartford Borough Council should declare Air Quality Management Area’s in those areas 
specified as being unlikely to achieve the National Air Quality Standards. 
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2.0 Automatic and Non-Automatic Air Quality Monitoring 
 
Air quality monitoring within the Borough is centred on three automatic stations which each 
contain continuous analysers monitoring NO2 and PM10.  The locations of the three stations 
are shown in Image 1, below; 
 
 
 

$Z 
D3 $Z 

D2 $Z 

D1

 
Image 1 

  
 
The stations contain the following equipment: 
 
Site Address Grid Ref NOx Analyser PM10 Analyser 

D1 Adjacent to Ightham 
Cottages, Bean Road, 
Bean. 

558622,172752 

 

API M200A BAM 1020 

D2 Corner of Lowfield 554117,173852 API M200A BAM 1020 
Street and Instone 
Road, Dartford  

D3 Outside 1 Ivy Villas,   558460,174671 API M200A BAM 1020 
Station Road, 
Greenhithe 

     

 
 
Site D1 was installed in July 1998.  Unfortunately, a computer failure resulted in a complete 
data loss between the installation and June 1999.  Sites D2 and D3 were installed in June 
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Review and Assessment of Air Quality in the Borough of Dartford – Stage 3 

1999 and all three stations contain identical equipment. All three sites are termed as being 
‘roadside’ and have been placed strategically to look for the effects of road traffic.  In 
choosing the sites, consideration has been given to the strategic road network in the Borough, 
exposure over the relevant averaging period and the prevailing wind direction. Each site is 
installed on a permanent concrete base and has an electricity feed and telecommunications 
land line. The cabinets are supplied with an air-conditioning unit to minimise the high and low 
peaks of temperature fluctuations that cause the analysers to malfunction. 

In July 2000, each of the three sites underwent an independent audit by AEA Technology to 
assess their performance. The audit results were summarised by AEA as follows: 

“Overall, the results are good, the oxides of nitrogen and BAM PM10 analysers all 
responded well throughout the duration of the audit. The performance of these 
analysers was consistent with standards laid down with the DETR national automatic 
monitoring network.” 

To ensure the high standard of performance of the analysers is maintained, these audits will 
be carried out at six-monthly intervals.  This is in line with the standards maintained for the 
DETR national automated network. 

Enviro Technology supplied all the analysers and cabinets. Dartford Borough Council has an 
annual maintenance contract with Enviro Technology that covers routine six monthly 
servicing, emergency call-out and supply of consumable items.  A rigorous day-to-day site 
operation programme is followed to ensure that the analysers run constantly and that data 
loss is kept to an absolute minimum. As the following table illustrates, since installation, each 
of the analysers has maintained a data capture rate above the 90% specified in TG1(00). 

Station & Period Analyser & Capture Rate Acceptable? 

D1 – 26/06/99 – 31/12/99 NO2 – 97.3% PM10 – 93.6% 4 

D1 – 01/01/00 – 16/06/00 NO2 – 96.8% PM10 – 91.9% 4 

D2 – 26/06/99 – 31/12/99 NO2 – 99.9% PM10 – 96.9% 4 

D2 – 01/01/00 – 16/06/00 NO2 – 99.1% PM10 – 98.1% 4 

D3 – 26/06/99 – 31/12/99 NO2 – 99.8% PM10 – 95.2% 4 

D3 – 01/01/00 – 16/06/00 NO2 – 99.8% PM10 – 97.1% 4 

Station D1 is located adjacent to a busy roundabout on Bean Road, Bean and is close to a 
terrace of houses. This part of the Borough has seen a vast amount of development in recent 
years and the nearby junction on the A2 trunk road, Bean Interchange, has been completely 
rebuilt to accommodate a greater traffic capacity. The construction of one of Europe’s largest 
shopping centres, Bluewater, just a quarter of a mile away has resulted in a large increase in 
traffic flows through the junction. The site was installed in 1998 with some contributory 
funding from the developers of Bluewater and the site was chosen specifically to look at the 
effects of road traffic on the local environment and particularly the terrace of housing 
adjacent. The site is also ideal for monitoring the effects of wind-blown pollution from the A2 
when the wind is coming from anywhere within a south east to south west direction. This is 
illustrated by the following graph.  

Page 4 of 43 



 

 

 

 
 
 

 
 
 
 

00:
00

06:
00

12:
00

18:
00

00:0
0

06:
00

12:
00

18:
00

00:
00

06:0
0

12:
00

18:
00

00:
00

06:
00

12:0
0

18:
00

00:
00

06:0
0

12:
00

18:0
0

00:
00

06:
00

12:
00

18:
00

00:0
0

06:
00

12:
00

18:
00 

Review and Assessment of Air Quality in the Borough of Dartford – Stage 3 

5th - 11th August 1998, Comparison of Wind Direction and NO2 Levels 
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Station D2 is located in the centre of Dartford on the one-way system.  The town centre dates 
back to Roman times and the road network has evolved over the centuries rather than having 
been purpose built. It is thus not designed for the volume of traffic that uses it and the route 
has a number of turns that slow traffic down, especially when vehicles are illegally parked. 
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Review and Assessment of Air Quality in the Borough of Dartford – Stage 3 

NO2 diffusion tube monitoring in the town since 1994 has shown that the levels are rising and 
this was the motivat or to installing a continuous station in the area. 

Station D3 is located on a busy roundabout on the junction of London Road (the route 
between Dartford and Gravesend) and St.Clements Way (the route from Bluewater/A2 to 
Crossways/M25). Greenhithe has seen a tremendous amount of growth and re-development 
in recent years and that process is still continuing. The area contains a number of large 
‘brownfield’ sites that are ideal for redeveloping for housing in order to meet the governments 
targets for new housing.  Combined with the location of Bluewater and the nearby commercial 
developments on Crossways, this particular roundabout comes under heavy pressure at peak 
morning and afternoon periods. An informal study of the traffic dynamics at the roundabout 
indicates that for much of the day the traffic levels are moderate and air quality is not a major 
issue. However, during the peak periods, the levels rise rapidly for a few hours and then drop 
again. It is this dynamic flow that is seen to be the problem. As more development is 
planned within this patter is set to increase. Traffic capacity at the roundabout is exceeded 
under certain conditions and this results in tail-backs.  Immediately adjacent to the 
roundabout is an area of residential housing, a busy McDonalds and a church.  The site was 
chosen to look at the effects of the road traffic on these receptors. 
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Review and Assessment of Air Quality in the Borough of Dartford – Stage 3 

Dartford Borough Council operates each of the three sites locally and standard methodologies 
for their running are followed. Each site has a telephone landline and using appropriate 
software supplied by Enviro Technology the station is dialled up on a daily basis to ensure 
that the analysers are running and that there have been no malfunctions. In the event that 
the data captured shows that one of the analysers is not performing then a site visit will be 
made to investigate and rectify any fault that may be apparent. If the site operator cannot 
resolve a problem, a call is made to Enviro Technology to seek further advice and possibly a 
visit by the local maintenance engineer. The BAM 1020 analysers use a paper tape to 
collect the particles and each tape lasts for approximately two months. The changing of the 
tapes results in a one-hour data loss.  The API NOx analysers require a gas test at two weekly 
intervals. AEA Technology has dictated the procedure for doing this and for recording the 
results. Only traceable audited gas cylinders are used for the gas checks. These are 
supplied by SEIPH (South East Institute of Public Health) and are taken to AEA Technology 
for independent assessment and certification. The following cylinders are used: 

D1 - NO cylinder no. 5992B  
D2 - NO cylinder no. A7752  
D3 - NO cylinder no. B1902  

The raw data is downloaded from the analysers and placed into an MS Excel spreadsheet.  
The data is screened for any spurious effects of anything unusual such as routine 
maintenance, local construction work or indeed anything that might cause data to be invalid. 
These data points are removed and the remainder is adjusted in accordance with the 
calibration factors that have been derived from the gas check. The adjusted validated data 
can then be used for analysis. The following data provides a summary of the first year of 
data collection at the three sites: 
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Review and Assessment of Air Quality in the Borough of Dartford – Stage 3 

Site & Analyser Average Hourly Exceedences 24-Hourly Exceedences 
D1, NO2

 26/06/99 – 31/12/99 
25.1ppb 1 

D1, NO2
 01/01/00 – 16/06/00 

27.9ppb 0 

D2, NO2
 26/06/99 – 31/12/99 

26.8ppb 0 

D2, NO2
 01/01/00 – 16/06/00 

26.8ppb 0 

D3, NO2
 26/06/99 – 31/12/99 

34.9ppb 30 

D3, NO2
 01/01/00 – 16/06/00 

34.9ppb 34 

D1, PM10
 26/06/99 – 31/12/99 

31.6mg/m3 22 

D1, PM10
 01/01/00 – 16/06/00 

33.4mg/m3 22 

D2, PM10
 26/06/99 – 31/12/99 

35.0mg/m3 27 

D2, PM10
 01/01/00 – 16/06/00 

41.3mg/m3 38 

D3, PM10
 26/06/99 – 31/12/99 

41.1mg/m3 38 

D3, PM10
 01/01/00 – 16/06/00 

49.3mg/m3 66 

The presentation of the data in this manner is to assist future additions to the table by keeping 
1999 and 2000 year data separate. It is clear that the D3 site experiences a high number of 
short term NO2 exceedences and that all sites demonstrate an annual NO2 level that is well 
above the 21ppb target. For PM10, the exceedence of the 50mg/m3 standard is currently 
exceeded on many occasions in excess of the 35 permitted per year.  Again, the D3 site 
stands out as being a particular problem location. 

In addition to the three automatic sites, there are a number of non-automatic sites in the 
Borough. Monitoring NO2 and benzene by the use of diffusion tubes is carried out and the 
sites are spread throughout the Borough to ensure a mixture of roadside, intermediate and 
background locations. The diffusion tube sites are summarised in the following table: 

Site Code Class OS Ref X OS Ref Y Address Notes 
DA01 K 554187 173985 Lowfield Street UK Survey site 1. 
DA02 I 556403 173368 Princes Road (1) UK Survey site 2. 
DA06 I 555589 170375 Main Road, S-at-H 
DA07 B 550750 171918 Summerhouse Drive UK Survey site 4 
DA08 I 560544 168978 Axton Chase School 
DA10 K 559189 174872 London Road 
DA11 I 555320 173963 St. Vincents Road 
DA12 K 553277 175345 University Way 
DA13 K 555484 174441 Bow Arrow Lane 
DA14 I 556913 175395 Crossways 
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DA15 I 553232 174274 Dartford Road  
DA16 K 554108 173318 Princes Road (2)  
DA17 K 552732 173689 Shepherd's Lane  
DA18 B 559747 174070 Alkerden Lane UK Survey site 3 
DA19 B 558577 175048 Eagles Road  

 
 
To illustrate the geographical coverage of the Borough, the sites are shown on the following 
image, together with their proximity to the three automatic sites. 
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Image 2 

 
 
Gradko International supply the diffusion tubes and their performance is routinely monitored 
for QA/QC of the manufacturing and analytical processes by AEA Technology.  We are not 
aware of any deficiencies in either of these areas. 
 
Benzene has been measured in co-location with NO2 at DA01 and DA16 since January 1998. 
It was additionally measured at two background sites for one year but the levels were so low 
(generally less than 1ppb per monthly average) that it was not felt necessary to continue 
monitoring in those locations.  
 
As can be seen from the graph of the monthly results, the levels of benzene are consistently 
low and rarely exceed the 5ppb standard.  This reinforces the correct decision to not proceed 
with a review and assessment of benzene beyond Stage 1.  The two monitoring sites have 
very similar locations and traffic characteristics and this is reflected in the consistency of the 
results.  
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It is acknowledged that NO2 diffusion tubes are not the most precise basis for collecting data. 
However, they do have a place in a monitoring strategy and they do offer a valuable indicative 
guide to the levels in the area where they are located. The graph above shows the annual 
results (2000 data represents the average of January to August, inclusive) for the sites that 
are currently being used. The numbering does not run chronologically because over the 
years there have been additional sites for short periods that have been discontinued either 
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due to vandalism or because they were not considered to be necessary any longer. Their 
data is not included in the chart simply because it would look confusing. 

Sites DA01 and DA02 have the longest period of data and are thus more representative than 
the other sites. It does appear that there is an increasing trend over time, and that the 
roadside sites show higher levels than other sites. This is to be expected. At this stage, it is 
still too early to be able to provide a detailed assessment of coverage using diffusion tubes 
across the Borough. There needs to be more years worth of data at the newer sites to be 
able to have a more accurate idea of trends. 
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Review and Assessment of Air Quality in the Borough of Dartford – Stage 3 

3.0 Emission Inventories 

It has not been possible to construct a detailed emissions inventory for the Borough. 
However, an assessment has been carried out of all the authorised processes that are 
deemed to have any impact on NO2 and PM10 emissions. It is evident that the Borough is not 
prone to industrial emission problems and that the primary emission source is from road 
traffic. Therefore, a detailed assessment of emissions from industrial sources has not been 
carried out. 

Whilst it is recognised that there are limitations to this approach, this represents the best 
available information at the time of writing and provides consistency with other work being 
undertaken in other similar local authorities. The construction of an emissions inventory is 
something that could possibly be done in the future subject to resources being available.    

To take account of the contribution of all ‘other’ source categories this is assumed to be 
catered within the background levels that are added into the statistical analysis of the 
modelling. This is further described elsewhere in this report.  An assessment of the validity of 
this assumption would require a considerable effort, which is impractical within the time scale 
and budget set for the review and assessment process. The effect of such an assumption on 
the predictions of NO2 and PM10 are considered to be small however. 

For example, emissions of NOx from sources, other than gas combustion and vehicles, are 
small (approx 15 % of the total) and it is not expected that other fuels such as oil or coal will 
increase in use. Therefore any conversion to gas that is undertaken between now and 2005 
is expected to have an insignificant effect on emissions of NOx. Localised sources of NOx are 
also considered to remain constant, which is likely to be an underestimate. Of the other minor 
sources, rail traffic is not considered to change significantly although there may be a switch 
from diesel to electric locomotives – for the freight rail operators.  By far the most significant 
emission source in relation to population exposure is the motor vehicle. 

The primary emissions of PM10 also contribute a small proportion of the overall ambient 
concentration and vehicles dominate these. The majority of emissions of primary particles 
are therefore dealt with through vehicle stock and emissions changes.  The assumptions for 
‘other’ primary emissions are likely therefore to have a small effect. Localised generation of 
particles from building processes have the effect of raising PM10 concentrations significantly, 
however most of these are temporary emission sources.  

Part A process emissions are considered to have a small impact on the NAQS PM10 and NO2 
objective. The predicted decrease in emissions for 2005 are insignificant and therefore, as a 
precautionary approach, these emissions are assumed to remain at their present level.  

In the Stage 1 report (June 1998) a table was included which contained a list of small 
combustion boilers not required to be registered under Part B of the Environmental Protection 
Act 1990. Of the five boilers on the list at that time, only two are still in use.  Both of these are 
gas fired and neither are deemed to be of any significance to NO2 and PM10 levels. The only 
oil fired boiler within the Borough of any size will cease use at the end of 2000 and be 
replaced by a gas turbine.  Nevertheless, it has been independently modelled by Stanger as 
part of the DETR modelling help line and it was not considered to be a significant source of 
NOx, PM10 nor SO2 emissions. 

The latest list of all authorised process within the Borough is appended at the end of this 
report. 

AQQuIRE, the model used for the study, has a built-in emissions database for road traffic 
vehicles. The emissions are based on European Community (EC) legislation. These 
emissions data were provided by the Highways Agency and were used during the Heathrow 
Terminal 5 Public Inquiry. They therefore are accepted as being valid. Each type of vehicle 
has a specific emission rate for each pollutant which varies according to engine size, age of 
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manufacture, speed, ambient and engine temperatures etc.  When traffic is modelled, 
AQQuIRE uses the default emissions data. Factors are available for the years 1990 to 2020 
and can be easily updated when new factors are issued. 

The vehicle fleet has been classified into four categories of vehicles for the purpose of this 
database: 

o petrol-engined cars and vans without catalysts 

o petrol-engined cars and vans with catalysts 

o diesel-engined cars and vans 

o heavy duty vehicles (HDV’s) 

The proportion of HDV’s and LDV’s are entered in the model and are specific to the area 
being modelled. The proportion of each of these vehicle types in the vehicle fleet will also 
vary according to the year being modelled. These factors are supplied by the Highways 
Agency. 
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Review and Assessment of Air Quality in the Borough of Dartford – Stage 3 

4.0 Complex Air Quality Dispersion Modelling 

Dartford Borough Council decided to purchase a complex air quality dispersion model in order 
to be able to have some degree of flexibility and to not rely on expensive independent 
consultants for the foreseeable future. TG3(00) lists the options available in terms of the 
variety of models currently available. Prior to the technical guidance becoming available, 
previous guidance and discussions with the DETR help line resulted in a shortlist of potential 
options. The one that was chosen and subsequently purchased and used for this Stage 3 
report was the AAQuIRE 2000 model – sold by CES.  A summary of the model from the user 
guide describes AAQuIRE as: 

“The AAQuIRE 2000 software system has been developed to perform comprehensive 
modelling assessments of the air quality impacts from road traffic, industrial, 
commercial and domestic sources. The dispersion algorithms are all based on the 
United States Environmental Protection Agency (USEPA) new generation model 
‘AERMOD’ and the CALINE4 model developed by the State of California, Department 
of Transport. The algorithms used in these models have both been widely validated 
and used throughout the world.” 

Prior to purchase of this model, approval on its suitability for use in the Stage 3 assessment 
was sought from Duncan Laxen at the DETR review and assessment help line, which was 
duly provided. 

Advice regarding meteorology was also obtained from Duncan Laxen. It is clear from 
discussions with numerous bodies that there is some debate as to how to deal with the 
aspects of meteorology in the model. Some prefer to consider a ‘worst case’ scenario and 
others prefer to adopt a more ‘average’ approach. Both sides of this debate were considered 
and it was ultimately decided that Dartford Borough Council would take the line of looking for 
the ‘likelihood’ of the standards being attained by the target year – as specified in all the 
DETR guidance documents. It is not possible to predict the weather for a number of years in 
advance and therefore there will always be an element of professional estimation required.  
Some 10 years of met data was reviewed and Dartford Borough Council decided to take the 
‘average’ year approach. This implies that the modelling will be done using met data for one 
year on the assumption that the future year will also be ‘average’. Quite obviously it is not 
possible to say whether or not this will in fact be the case, but we think that this is a 
reasonable approach to take. 

Another important factor to consider is the availability of met stations from which to obtain 
appropriate and applicable data. These stations tend to be located at the major airports and 
there are very few detailed met stations elsewhere. The nearest applicable station to Dartford 
is located at Gatwick airport and so data from there was used.  It is debateable whether there 
would be any subtle differences to data obtained in the town itself, were such data to be 
available. In the absence of any alternative location, it is considered to be acceptable to use 
Gatwick data for the purposes of the modelling exercise. 

The year chosen for the modelling was 1993 and this decision was made for a number of 
reasons. Looking across ten years of wind rose and pollution studies, it was deemed that 
1993 was a reasonably typical year.  That means that it produced climatic conditions that 
were neither conducive nor a hindrance to the atmospheric chemistry that produces air 
pollution episodes. This is important, as the result should be, as far as possible, free from 
inherent bias. It was observed, for example, that other years produced conditions that would 
induce higher than ‘average’ levels of some pollutants. For example, 1996 represented a 
year when PM10 levels were particularly poor and 1997 represented a year when NO2 levels 
were poor. The use of either of these years’ data might lead to a bias of the result. It is 
accepted that use of a single year of ‘average’ met data might not be exactly the same as the 
future year but in the absence of knowing what that future year might be it is considered to be 
a robust method of proceeding. 
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Two sets of modelling work have been undertaken. Runs have been done for 1999 and for 
2005. The 1999 runs are used to validate the model output. The 2005 runs are used to 
produce results for comparison against the standards for NO2 and PM10. In both cases, the 
model has been run for annual NO2, hourly NO2, annual PM10 and 24-hourly PM10. A 
complete set of modelled output maps is provided later in this section of the report. 

The model requires a complex set of input data and each run requires a separate file that is 
individually linked to the pollutant, target year and geographical location in question. Input 
data files are too large to append to this report but the mobile data source was entered under 
the following headings: 

o target year 
o grid references of the sector to be modelled 
o pollutant of concern 
o identification number 
o road classification 
o grid references of the start and finish of each road link 
o traffic flows 
o traffic speeds 
o vehicle profile 
o diurnal and seasonal profile 
o road profile 

Each of these categories contains other sub-categories and once complete the database 
becomes a detailed statement of the circumstances affecting the Borough. The road network 
within the Borough was digitised to produce a series of links that collectively joined to form the 
main arterial routes. Minor roads on local residential with negligible traffic flows were not 
included in this link set as their impact would be included in the background figures added in 
during the statistical processing phase. In all, 1027 road links were modelled and these links 
varied in length depending on the nature of the road. No link was less than 10 metres, being 
the smallest size that AAQuIRE can model. 

The uncertainty in modelling is one of the most challenging areas to discuss. This is because 
the whole process from data input through the mathematics of the model through to the final 
interpretation of the results contains potential errors. These errors can be compounded and 
the final modelled image is the result of attempts to minimise the errors along the way. It 
would be simply impossible to produce a model that could produce 100% accurate results for 
every scenario possible and therefore one has to accept that the potential exists for the model 
output to not necessarily present a ‘real life’ picture. If one accepts that the model is a tool 
towards increasing our knowledge of the possibilities or likelihood that might exist then more 
use can be made of the output. 

In an attempt to minimise uncertainties, efforts were made to ensure that key data was as 
good as it could be under the circumstances and time permitting. This process starts with the 
road digitisation. Using the Ordnance Survey maps of the Borough as the starting point, the 
road network was digitised from the centreline. Where dual carriageways existed these lanes 
were divided where possible. The end product is a layout that as accurately as possible 
reflects the real-life road system.  Where roads go around corners, the digitising also goes 
around the corner in a series of straight links. The accuracy and time devoted to this work 
adds greater value to the use of the modelling output. 

Obtaining traffic data was a particularly hard task.  The review and assessment process is 
new to local authorities and working relationships for those who collect traffic data had not 
been previously established. Therefore, it was a difficult process to identify where the data 
existed and then to obtain it. Fortunately, the Borough is a prominent part of the wider 
‘Thames Gateway’ and there has been an on-going series of traffic counts.  For the main 
network routes, most data is less than twelve months old and much is less than six months 
old. This data was used as much as possible as it enhances the ability of the model to predict 
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Review and Assessment of Air Quality in the Borough of Dartford – Stage 3 

current day levels. Data was obtained via Kent County Council Highways Unit and Babtie, 
consultants working on behalf of Kent County Council. Further data was obtained from the 
operators of the Dartford River Crossing who maintain detailed hourly traffic counts of all 
vehicles using the Queen Elizabeth II Bridge and tunnels. 

Traffic figures for future years have been even harder to obtain. At this time, there does not 
exist a detailed and up-to-date traffic model for the Borough.  Work is in progress at Kent 
County Council and Babtie to rectify this situation. The figures which have been used for the 
2005 modelling are the best available estimates and are based upon a combination of 
predictions for traffic growth under normal circumstances and taking into account the 
development that is likely to occur during the period. This is a perfectly acceptable method 
for looking forward over a five-year period but it should be noted that for future detailed air 
quality review and assessments the provision of an accurate traffic model is essential. 

Having obtained the current and future traffic numbers, the data was entered into the model 
together with all the other relevant parameters as previously listed.  Where possible, real-life 
traffic speeds were used and driving along roads and noting the average speed of the traffic 
at different times obtained these. It was simply not possible to be able to input the road 
widths and profiles for each of the 1027 links so a series of generic widths and profiles were 
used. It is hoped that where errors are made, none of the widths and profiles used would be 
more than a few metres out and that the influence this has on the output would be minimal.  
However, it is a potential area for error and one that can be improved in the further review and 
assessment phase. 

Another area for potential errors is in the composition of the vehicle fleet and diurnal profile of 
the traffic flows. Reasonable assumptions for these have been made but they can be refined 
further to add greater accuracy to the model output. The issues briefly mentioned here, and 
others, can all have an influence on the final model output. It is important to have an 
awareness of this so that the output can be placed into perspective. 

The National Society for Clean Air and Environmental Protection (NSCA) produced a 
guidance paper called ‘Air Quality Management Areas’. The document contained a summary 
of how issues of uncertainty can be documented with regard to the output of the model.  It 
identifies two categories of error – systematic and random.  It describes systematic errors as 
being when the model over or under predicts by a constant amount when compared to known 
monitoring data.  The cause of these might be not easily explained but the output data might 
be simply ‘factored’ by a constant amount to take account of the margin of error. The 
document describes random errors as being when the difference between the modelled and 
monitored data is more diverse. 

The NSCA document goes on to describe a detailed method of statistical regression analysis 
for comparing modelled with monitored data. In some situations, this might be possible but 
for Dartford Borough Council this is simply not feasible as there are only three continuous 
stations with one full year of data to compare against. Whilst the monitored data is deemed to 
be of a high quality, it is not in sufficient quantity nor spread across a sufficient number of 
years to be subjected to a detailed statistical comparison at this stage.  In these situations, 
the NSCA have explained a simpler approach that can be acceptable to improve the 
validation process by simply comparing the modelled output with monitored data. For the 
purposes of this exercise, it is this simpler approach that has been used. 

The following table summarises the modelled versus monitored data for 1999. The figures 
used for the monitored data are the June 1999 to June 2000 year averages. 

Site Monitored 
Ann. NO2 

Modelled 
Ann. NO2 

Difference Monitored 
Ann. PM10 

Modelled 
Ann. PM10 

Difference 

D1 26ppb 28ppb +7% 32mg/m3 30mg/m3 -6% 
D2 26ppb 25ppb -4% 38mg/m3 35mg/m3 -8% 
D3 34ppb 30ppb -12% 44mg/m3 45mg/m3 +2% 
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Review and Assessment of Air Quality in the Borough of Dartford – Stage 3 

The table above illustrates a range of –12% to +7% accuracy.  For any modelling run this 
represents a highly acceptable set of results and it suggests that the correct approach has 
been made. It might also be simply very lucky! As previously explained, the model uses 
1993 met data and to produce such a close comparison it might simply be demonstrating that 
the met data for 1993 is very comparable to 1999. Model runs that produce simple data 
comparisons of +/- 20% are accepted as being of the correct magnitude. This simple 
comparison is close enough to accept the output as being a reasonable indicative guide of the 
likelihood of an exceedences occurring and therefore, at this stage, no further validation of the 
data will be carried out. 

On the subject of uncertainty, TG4(00) states that: 

“Ultimately, the authority should aim to have ‘reasonable confidence’ in its decision at 
the end of the Third Stage review and assessment, so that it is able to identify areas 
that will require designation as an Air Quality Management Area.” 

At this stage, Dartford Borough Council does not have access to more monitoring sites nor 
more years of monitoring data. Therefore the simple validation exercise demonstrated above 
is the best that can be with the information available. Care has been taken in assembling the 
road digitisation and appropriate input data and the result from the model shows a very 
reasonable correlation. We therefore feel that we can have a ‘reasonable confidence’ in the 
output of the model although do accept that the process is by no means definitive and that 
there is scope for improvement and further refinement. 

The NSCA document referred to earlier includes a discussion on how the certainty for the line 
that will ultimately form the ‘Air Quality Management Area’ (AQMA) can be presented.  They 
suggest using a number of contoured lines with orders of standard deviation from the 
modelled line. This produces a banding whereby you can say that you are ‘very confident’ 
that areas inside or outside your banding will (or won’t) exceed the standard.  Whilst the 
concept of such a banding is logical it has logistical problems in conveying information to the 
public and to politicians. Also, for local authority planning departments who wish to consider 
developments there is a need for a fixed line rather than bringing in areas of doubt.  It has 
already been identified that any modelling process has the potential for inherent errors. We 
feel, therefore, that the most appropriate approach is to do the very best that can be done 
under the circumstances and stand by that decision whilst accepting that the accuracy may 
improve after further research has been carried out. 

For this reason, in arriving at a decision for which Dartford Borough Council will discuss the 
AQMA’s within the Borough we have decided, rightly or wrongly, to stick by the results of the 
model. In view of the apparent accuracy of the model as shown in the simple validation 
exercise above, it is decided to work with the contoured lines that the model output produces. 
Thus, we will not produce any banding nor factor the results up or down. 

There follows a selection of detailed maps of parts of the Borough that have been identified 
through a working knowledge and as sites for the three monitoring stations as being areas 
that are of interest and are ‘likely’ to have a problem.  In each case where applicable, the blue 
contour line represents the relevant standard. Where appropriate, a small explanation is 
provided to supplement the information on the map. Occasionally there are small ‘blobs’ o 
contours and these are simply caused by the modelling grid that is used. They do not 
necessarily imply that there is a specific concern in that very small location. 
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In these maps, they need to be viewed on the basis that the modelling was done on a 
relatively crude 250m grid and that some of the detail is lost. However, these maps are useful 
for illustrating that there should be a significant improvement in NO2 levels by the target year. 
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There appears to be a slight improvement in PM10 levels by the target year but to a less 
extensive magnitude than for NO2. 
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In both sets of maps shown for Crossways there is a visual improvement in predicted NO2 
levels. Crossways is an area of development for warehouse style commercial businesses.  
It’s proximity to Junction 1a on the M25 makes it an ideal commercial location. As can be 
seen, the predicted area of exceedences is very close to the road edge. However, there are 
no receptors at these locations and thus, without exposure, there would be no requirement to 
declare an AQMA. 
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A very similar impact can be seen at Junction 2 of the M25, where it intersects with the A2. 
Both NO2 and PM10 levels are very high in the vicinity of the junction itself but the dispersion is 
very localised. Once again, for the 2005 predictions, there is no exposure and thus no need 
for an AQMA’s. 
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This stretch of the M25 is rather exceptional as it carries in the order of 140,000 vehicles per 
day. The model predicts that there will continue to be both NO2 and PM10 exceedences 
adjacent to the motorway. The eastern side appears to be more severely affected and this is 
the side with housing located very close to the carriageway, as seen in the following picture. 

There is definite exposure in this location and Dartford Borough Council would be looking to 
declare an AQMA here. 
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Review and Assessment of Air Quality in the Borough of Dartford – Stage 3 

The monitoring data shows that exceedences of the 40mg/m3 annual PM10 standard are 
marginal and this is reflected in the modelling data.  There are no predicted areas of 
exceedence by the target year. 
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Review and Assessment of Air Quality in the Borough of Dartford – Stage 3 

Exposure at the Bean Interchange is limited to two terraces of houses. One terrace, Ightham 
Cottages, is immediately adjacent to the D1 monitoring station and this is to the north of the 
junction. The other terrace, Hope Cottages, is to the south of the junction. A diffusion tube 
study and the continuous station have shown that there are higher NO2 levels to the north of 
the junction than to the south. This is also shown in the modelling results.  The contour for 
both the NO2 and PM10 exceedence is right on the kerbside to the front of Ightham Cottages 
and as such it would thus be just arguable that there is no case for an AQMA here. 
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Review and Assessment of Air Quality in the Borough of Dartford – Stage 3 

175000.00 

174800.00 

174600.00 

174400.00 

174200.00 

174000.00 

173800.00 

173600.00 

173400.00 

173200.00 

173000.00 
553000.00 553400.00 553800.00 554200.00 554600.00 555000.00 

Town centre  
1999, NO2  

175000.00 

174800.00 

174600.00 

174400.00 

174200.00 

174000.00 

173800.00 

173600.00 

173400.00 

173200.00 

173000.00 
553000.00 553400.00 553800.00 554200.00 554600.00 555000.00 

30.00 

25.00 

21.00 

15.00 

10.00 

25.00 

21.00 

15.00 

10.00 

5.00 

Town centre 
2005, NO2 

Page 33 of 43 

http:555000.00
http:554600.00
http:554200.00
http:553800.00
http:553400.00
http:553000.00
http:173000.00
http:173200.00
http:173400.00
http:173600.00
http:173800.00
http:174000.00
http:174200.00
http:174400.00
http:174600.00
http:174800.00
http:175000.00
http:555000.00
http:554600.00
http:554200.00
http:553800.00
http:553400.00
http:553000.00
http:173000.00
http:173200.00
http:173400.00
http:173600.00
http:173800.00
http:174000.00
http:174200.00
http:174400.00
http:174600.00
http:174800.00
http:175000.00


 

 

 

 

 

Review and Assessment of Air Quality in the Borough of Dartford – Stage 3 

175000.00 

174800.00 

174600.00 

174400.00 

174200.00 

174000.00 

173800.00 

173600.00 

173400.00 

173200.00 

173000.00 
553000.00 

175000.00 

174800.00 

174600.00 

174400.00 

174200.00 

174000.00 

173800.00 

173600.00 

173400.00 

173200.00 

173000.00 
553000.00 

50.00 

45.00 

40.00 

35.00 

553400.00 553800.00 554200.00 554600.00 555000.00 

Town centre 
1999, PM10 

50.00 

45.00 

40.00 

35.00 

553400.00 553800.00 554200.00 554600.00 555000.00 

Town centre 
2005, PM10 

Page 34 of 43 

http:555000.00
http:554600.00
http:554200.00
http:553800.00
http:553400.00
http:555000.00
http:554600.00
http:554200.00
http:553800.00
http:553400.00
http:553000.00
http:173000.00
http:173200.00
http:173400.00
http:173600.00
http:173800.00
http:174000.00
http:174200.00
http:174400.00
http:174600.00
http:174800.00
http:175000.00
http:553000.00
http:173000.00
http:173200.00
http:173400.00
http:173600.00
http:173800.00
http:174000.00
http:174200.00
http:174400.00
http:174600.00
http:174800.00
http:175000.00


 

 

 

 
 

Review and Assessment of Air Quality in the Borough of Dartford – Stage 3 

The D2 monitoring station is located on the corner of Lowfield Street and Instone Road in 
Dartford town centre. The 1999 monitoring data indicates that there are currently high levels 
of NO2 and that there are 24-hour PM10 exceedences. This is also borne out by the modelling 
work. The predictions for 2005 indicate that there shouldn’t be any need for an AQMA in the 
area. 
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Review and Assessment of Air Quality in the Borough of Dartford – Stage 3 

The D3 monitoring site is located on the corner of St.Clements Way and London Road 
roundabout. The 1999 monitoring data and the modelling indicates that there is currently a 
problem. This area is a known current ‘hot spot’ and the data supports that fact. The 2005 
modelling data for both NO2 and PM10 indicates that the improvements in emissions will not 
necessitate an AQMA being declared.  This is quite a surprise and it is a location that will 
need to be viewed carefully in future air quality review and assessment studies. 
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Review and Assessment of Air Quality in the Borough of Dartford – Stage 3 

5.0 Stage 3 Review and Assessment Methodology 

TG4(00) has been a very valuable tool in carrying out the air quality review and assessment.  
In the modelling process an estimation of NO2 and background PM10 levels has been 
assessed using predictions made by AEA Technology. This information is published on the 
internet and is reproduced below: 

The prediction is for the background PM10 levels to be in the mid/early 20’smg/m3. For the 
purposes of modelling a single figure was required and so 23mg/m3 was used. It is arguable 
whether a slightly higher figure should be used but in vi ew of the modelled PM10 results 
shown earlier in the report it is unlikely that a fluctuation of the background by a few mg/m3 will 
make a significant difference. 
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Review and Assessment of Air Quality in the Borough of Dartford – Stage 3 

The map shown above shows the predicted annual NO2 levels. This corresponds reasonably 
well with the modelling predictions and the highlight of the M25 has been particularly well 
picked out. The crude scale of the map above somewhat over-predicts the levels in the rural 
parts of the south of the Borough. 
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Review and Assessment of Air Quality in the Borough of Dartford – Stage 3 

6.0 Review and Assessment Summary 

Having carried out a detailed review and assessment of air quality within the Borough it is the 
conclusion of this report that an AQMA should be declared for NO2 and PM10 in the vicinity of 
the M25 between Junction 1a–1b.  Having given consideration to the issue of exposure, it is 
predicted that all other parts of the Borough are likely to achieve the standards by the 
objective date. 
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Review and Assessment of Air Quality in the Borough of Dartford – Stage 3 

7.0 Conclusions 

Dartford Borough Council are ‘reasonably confident’, within the parameters described in this 
report, that all parts of the Borough are likely to achieve air quality improvements so that the 
standards are met by the target years with the exception of a narrow corridor adjacent to the 
M25. This is entirely expected from local knowledge but the prospects of improving air quality 
in that area are as yet unknown. 

Dartford Borough Council should now proceed to undertaking a public consultation exercise 
and following its own corporate procedures prior to declaring an AQMA. 
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