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Description of Local Authority Area 
 

The Borough of Doncaster is bounded to the west and north by densely urbanised 

communities, which formed the industrial heartland of the old West Riding. Although 

many of the traditional industries found in this area, (e.g. coal mining and steel 

production), have declined dramatically over recent years there are still a number of 

Part A and B processes present in the neighbouring authorities which can be 

considered as potentially significant sources of the relevant pollutants. 

 

The area to the east and south of the Borough is much less industrialised and densely 

populated with less potential for the air quality of the Borough to be affected by 

industrial sources in this area. The Trent Valley power stations complex has in the past 

been implicated in short term pollution episodes, as have the power stations located to 

the north and northeast. 

 

The A1(M) and M18 motorways run through the Borough and the area also has 

important rail links. Part A and B processes within the Borough do not cause 

significant concern in terms of exceedences of the local air quality objectives. 

 

The population as at  2008 figures stands at 291590 residents. 

 

Purpose of Report 
 

The purpose of the report is to fulfil the requirements of the review and assessment 

process under the Local Air Quality Management (LAQM) regime as set out in Part 

IV of the Environment Act (1995), The Air Quality Strategy and relevant Technical 

and Policy Guidance documents.  

 

Summary of Previous Review and Assessment 
 

Previous rounds of review and assessment have indicated that for carbon monoxide, 

benzene, 1,3, butadiene, lead and sulphur dioxide there is little risk of exceedence of 

the objectives. 

 

The pollutants that have been of main concern in Doncaster are PM10 and nitrogen 

dioxide as found in many other areas of the UK. 

 

The Stage 3 assessment concluded that the nitrogen dioxide annual mean objective 

would be exceeded. Modelling and monitoring has since confirmed this conclusion 

and in 2001 three Air Quality Management Areas (AQMAs) were declared followed 

by a fourth in 2003. 

 

An Air Quality Action Plan (AQAP) was published in 2003 aimed at working towards 

meeting the objectives in all four AQMAs. 

 

The beginning of the latest round started in 2009 with the Updating and Screening 

Assessment (USA). 

 

The USA 2009 concluded that the declaration of the four Air Quality Management 

Areas (AQMAs) in Doncaster remain valid. The USA also identified that a detailed 
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assessment was required for a junction of the A630 Doncaster Road with A6023 Low 

Road. 

 

The purpose of the detailed assessment is to investigate whether the nitrogen dioxide 

annual mean objective has been breached in this area where relevant exposure exists. 

Diffusion tube studies in the area measured concentrations above the objective level 

contained within The Air Quality Regulations 2000 as amended 2002, and are detailed 

in the table below; 

 

Pollutant Concentration Measured as Date to be achieved 

Nitrogen 

dioxide (NO2) 

40 µg/m
3
 Annual 

mean 

31.12.2005 

 

Doncaster MBC is required to complete the detailed assessment within twelve months 

of the USA being completed. 

 

Procedures 
 

Public exposure 
In making a decision as to whether an AQMA should be declared, Doncaster Council 

will have regard to ‘relevant exposure’ as it applies to the NO2 annual mean objective. 

Within the guidance (LAQM(TG.09)) Box 1.4 outlines the following public exposure 

sites which apply to annual mean averaging periods; 

 

Averaging 

Period 

Objectives should apply at: Objectives should generally not 

apply at: 

Annual mean All locations where 

members of the public might 

be regularly exposed. 

Building facades of 

residential properties, 

schools, hospitals, care 

homes etc. 

Building facades of offices or other 

places of work where members of 

the public do not have regular 

access. 

Hotels, unless people live there as 

their permanent residence. 

Gardens of residential properties. 

Kerbside sites (as opposed to 

locations at the building façade), or 

any other location where public 

exposure is expected to be short 

term. 

 

Methodology 
The Low Road area at Conisbrough had not been identified through screening as being 

at risk of exceeding the objectives. A diffusion tube study was conducted in the area as 

part of the Local Transport Plan monitoring scheme. The area is on a busy bus route, 

in addition local factors in the area could effect the concentrations experienced at 

properties near the road, over and above the screening methods. 

 

Two diffusion tubes for measuring nitrogen dioxide were located at worst case sites 

where relevant exposure could be expected. The appropriate QA/QC has been carried 

out as per the guidance, details of which can be found in the appendices. 
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Assessment of nitrogen dioxide at Low Road, Conisbrough 
The site is relatively complex; the area in question is a junction between the A6023 

Low Road and A630 Doncaster/Sheffield Road. A further road, the B6094, branches 

off the A630 causing an off-centre crossroads. However, it is felt that the B road will 

have negligible impact, diffusion tube results show relatively low concentrations 

nearby, and thus will not be considered further.  

 

The A630 is the main road to Doncaster town centre from several towns including 

Mexborough and Rotherham. The level of traffic reported in the USA 2009 on those 

roads did not show any significant increases in traffic levels since previous rounds. 

 

 
 

The junction is managed by traffic lights, and the A6023 is on a gradient beginning 

before the traffic lights, leaving standing traffic on the hill. Some terraced housing 

stands directly on the pavement next to Low Road. There are also further properties 

that are set back from the road and there are also areas of open space, which may 

allow more dispersion at these points. The properties on the A630 are set back from 

the road. 
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The area currently has no significant nearby industrial sources and therefore the 

contribution from industry will not be considered, other than in the background 

emissions. 

 

In carrying out the USA 2009 data gathered during 2008 highlighted the potential for 

an exceedence in the area; 

 

“Sites 24 and 25 have identified an exceedence where relevant exposure exists. The 

sites are positioned at a junction in a village to the south west of the town centre. The 

junction is controlled by traffic lights and traffic is held on a gradient where properties 

are close to the road. The concentrations will need to be investigated further. Using the 

gradient calculator at the façade of the residential buildings the concentrations are just 

below the objective however this is based on diffusion tube results that are subject to 

greater uncertainty.  It is proposed that a detailed assessment will be required.” 

 

The following conclusions were then made; 

 

 

“The updating and screening assessment has identified a need to proceed to a detailed 

assessment for a likely exceedence of the annual mean nitrogen dioxide objective at 

non-automatic sites 24 and 25. The area is on the junction of A630 and A6023 in 

Conisbrough, Doncaster with property facade immediately adjacent to the road. 

 

In 2010 Doncaster Council will take the following action; 

 

� Submit 2010 Progress Report 
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� Progress to 2010 Detailed Assessment for nitrogen dioxide annual mean objective 

in Conisbrough 

� Further investigate community monitoring sites for exceedences using appropriate 

QA/QC in line with guidance” 

 

 

Table 1: Non-automatic nitrogen dioxide data from USA 2009. 

Annual mean 

concentrations 

Site ID Location 
Within 

AQMA? 

Data 

Capture 

2008 

% 

2008 (µµµµg/m
3
) 

Adjusted for bias  

(Concentration at nearest 

receptor for exceedence 

statistics using gradient 

calculator in brackets) 
24 Low Road N 100 43 (39) 

25 Clifton Hill Junction N 100 42 (37) 

 

Data 
 

Monitoring Data 
Following the USA 2009 a successful bid was made to obtain funding for an automatic 

analyser for the area to help in completing the detailed assessment. However, it 

became clear that the monitor would not be in position in enough time to provide data 

for this report. Therefore in September 2009 four further diffusion tubes were installed 

around the junction to help identify the potential extent of any exceedence. 

 

Two non-automatic monitoring sites have been located in the area since February 

2006. The data and bias adjustment is included below.  

 
Table 1: Measured concentrations of NO2 (µµµµg/m

3
) from 2006 – 2009 for Low Road and 

Clifton Hill diffusion tubes 

Year  Site ID Location 

2006 2007 2008 2009 
24 Low Road, 

Conisbrough 

43 38 43 42 

25 Clifton Hill 

Junction, 

Conisbrough 

45 39 42 41 

Bias*  1.01 0.88 0.98 0.91 

(Bias derived from national factor see Appendix A) 

 

The graph (Fig 3) shows that the long term sites have consistently been above the 

annual average objective level, except for a single year, (2007) with the highest levels 

being recorded in the first year of monitoring.  

 

There is no indication that the area is likely to exceed the hourly objective for nitrogen 

dioxide. 
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Figure 3: Measured NO2 (µµµµg/m
3
) concentrations from 2006 – 2009 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Four further non-automatic monitoring sites were located around the junction in 

September 2009 to supplement the long term monitoring sites. The data in Table 2 has 

been adjusted using Box3.2 TG(09) to make the data comparable to annual mean. The 

details of this adjustment have been included in the appendices. 
 

Table 2: Adjusted short-term monitoring to NO2 (µµµµg/m
3
) annual means 

Site ID Location Period 

Mean 

Annual 

Mean 

Bias 

Adjusted 

Result 

13 Low 

Road (In 

bound) 

45 42 38 

14 Doncaster 

Road 

40 38 34 

15 Sheffield 

Road 

42 35 35 

16 Low 

Road 

(Out 

bound) 

44 41 37 

 

The newly located tubes do not indicate that there will be further exceedences in any 

of those locations. The layout of the exceedences is shown in figure 4. Calculations 

using the NO2 distance from road calculator (issue 2) have been performed for all the 

monitoring sites. The results (table 3) show that sites 24 and 25 still exceed at the 

nearest property façade. In the case of site 24 however the exceedence is marginal. 

Figure 5 clearly shows that exceedences at the point where relevant exposure exists are 

clearly positioned along Low Road only. 

 

 

 



 9 

Table 3: Concentrations of NO2 (µµµµg/m
3
) at property façade using gradient calculator 

Site ID Location Annual 

Mean 

Concentration 

at nearest 

property 

façade. 
24 Low Road, 

Conisbrough 
42 41 

25 Clifton Hill 

Junction, 

Conisbrough 

41 43 

13 Low Road 

(In bound) 

42 26 

14 Doncaster 

Road 

38 31 

15 Sheffield 

Road 

35 23 

16 Low Road 

(Out 

bound) 

41 29 

 

 



 10 

   

Figure 4: Map showing annual means at monitoring sites 
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Figure 5: Map showing predicted annual means at property façade 
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The complex nature of the junction coupled with the measured data obtained so far 

indicate that accurate modelling might be difficult. To help assess the extent of the 

potential area of exceedence a modelling exercise has been conducted and the results 

discussed below. Only Low Road has been considered for detailed modelling as the 

measured data obtained showed that this area is where exceedences of the annual 

mean have been found and where relevant exposure is most appropriate. The other 

roads in the junction have been updated with the traffic count data to ensure that there 

impact on Low Road is as accurate as possible. 

 

Modelling 
 

A basic DMRB was run to confirm whether this could be used to assess the extent of 

any potential exceedence. The results at roadside, even with the use of the conversion 

tool used as per TG09 guidance, under predicted and showed no exceedences in the 

area. The result is included in Appendix B for completeness but no further discussion 

is necessary within the report. 

 

Further detailed modelling was considered appropriate to judge the extent of the 

exceedences found. The Airviro system has been used for the modelling and has been 

widely used across the South Yorkshire region throughout the R&A process.  

 

Updated Emissions Database (EDB) 
In 2008 Westlakes Scientific Consulting updated the Doncaster wide EDB using data 

from the Cube Voyager Model. Updated emission factors, road and vehicle data were 

included in the new database. Additionally 5 years of meteorological data on the 

system were used to produce climatologic scenarios that have been used for the 

modelling. 

 

Traffic Data 
Traffic data has been obtained from a manual count carried out in 2006 by Doncaster 

Council on all four arms of the junction. Relevant factors were used as per advice 

from Doncaster Council Strategic Transportation Unit to convert the data into annual 

average daily traffic (AADT) and to factor the data to the correct year.  

 

In addition to this data further assessment of the junction was done by site visits to 

assess potential patterns in the traffic movements. Observational site visits were 

carried out to assess any congestion that would contribute to increased local 

concentrations. During the peak a.m. hours of 7 – 9 and peak p.m. hours of 5 – 6 there 

was few instances of excessive queuing and queue length at the traffic lights on Low 

Road were minimal. A further visit confirmed that there were few instances of 

congestion during the lunchtime hours of 12 – 1 p.m. It was during these site visits 

that it was concluded that further congestion factors were not required. 

 

Resolution  
A fine resolution is required to capture the steep ‘fall off’ of the pollution gradients 

found at roadside. The minimum resolution in Airviro is 25metres and was used in 

this instance. However this resolution may still not be fine enough to fully model the 

drop off. 

 



 13 

Emissions 
The emissions used were taken from the Emissions Factors Toolkit (EFT v4.1) as 

recommended in TG(09) Annex 2. Although some concern has been expressed about 

these factors they have been used in this instance for compliance with the guidance. 

 

Gradient 
The gradient of the road was provided by the Strategic Transportation Unit of 

Doncaster Council. The gradient of the road was dealt with in two sections due to a 

particularly steep section leading up to the junction. In the first section of road the 

gradient was 6.9% and therefore the emissions used on this part of the road section 

were dealt with as recommended in Annex2, A2.19 – A2.30. The slope on the 

remainder of the road was below 2.5% therefore as per section A2.26 the “gradient on 

all vehicles can be justifiably neglected”. The factors available do not take into 

account all vehicle types, only HDV have been treated this way. Cars and LDV in the 

relevant sections have been dealt with using reduced speeds as appropriate. 

 

NOx to NO2 conversion 
The conversion was carried out as using the AQEG formula (TG(09) 2.24) provided 

by Westlakes Scientific Consulting as this has produced more accurate results than 

other methods. The inputs used were taken from the spreadsheet calculator tool 

recommended in TG(09). The output from the model before application of the 

formula can be found in Appendix B. 

 

Backgrounds 
There are no background monitoring data in the area of concern. The background data 

was retrieved from the 1km grid square (451500, 398500) background maps available 

on the Air Quality Archive. The backgrounds obtained were: 

NO2 – 16.0 

NOx  - 23.6 

PM10 – 16.4 

 

The nearest background monitoring in Doncaster is a diffusion tube located at the 

opposite side of the Borough in the east. In 2009 the bias adjusted result from this 

tube was 15ug/m3. Considering the similarity of the background figures, the process 

needed to obtain the monitored NOx contribution and in view of the location of the 

area being investigated it has been decided to use the background map figures for the 

purpose of the model run. 

 

Double counting 
Double counting is now much easier to take account of, the NOx background maps 

detail the NOx emitted from different sectors. Therefore the figure for the appropriate 

road source can be subtracted from the total background obtained. This has been done 

for the background figures used. 

 

Verification 
Once the model run was completed the process of verification was required to check 

the accuracy. Box A3.5 was followed within the guidance and table 4 and figure 6 

show the results of this exercise. All the results were within +/- 10 except site 3 which 

is still within +/-25%. The model is showing no overall tendency to over or under 

predict the results (fig 6) as the points vary around the 1:1 line. It is worth noting that 
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the two sites that do under predict are those areas where exceedences have been 

measured. No further adjustment is required for the model as this indicates good 

agreement with monitoring for the purpose of identifying the area of exceedence. 
 

Table4: Verification: Comparison of observed v. modelled data (NO2 (µµµµg/m
3
)) 

Site ID Monitor 

Type 
Site 

Type 
Background 

NO2 
Monitored 

Total NO2 
Modelled 

total NO2 
Difference[(modelled 

- 

monitored)/monitored] 

x100 

1 DT R 16 42 41.7 -0.7 

2 DT R 16 41 38.8 -5.4 

3 DT R 16 34 40.2 18.2 

4 DT R 16 35 36.3 3.7 

5 DT R 16 38 41.4 8.9 

6 DT R 16 38 39.1 2.9 

 
 

Figure 6: Verification: Comparison of observed v. modelled data (NO2 (µµµµg/m
3
)) 

 

 

Model output discussion 
Figure 7 shows the output from the model and clearly shows the modelled 40ug/m3 

contour and therefore area of exceedence. The model however predicts exceedences 

where monitoring suggests it is unlikely to breach the objective and under predicts at 

point close to and above the objectives. The modelled area is very complex and it is 

not felt that it properly represents the real life scenario. 
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Figure 7: Model output showing area of exceedence 

 
 

The point of maximum concentration is at 451450 398322 with a concentration of 

43.7µg/m
3
, the output can be seen in Appendix B. If this line is taken as the area of 

exceedence including uncertainty and compared with measured data then this covers 

28 houses along Low Road. Approximately it would be expected that 67 people 

would be affected by the exceedence, based on average household numbers across 

Doncaster provided by Doncaster MBC Policy Team. Once a clear boundary has been 

defined then more accurate figures regarding the number of people affected will be 

presented. 

 

Potential Boundary Decisions 
In making a decision to the potential boundary of the AQMA authorities are advised 

to have due regard to the EPUK (formally NSCA) document Air Quality Management 

Areas: Turning Reviews Into Action. The suggested methodology is to use good 

quality data from at least 3 monitoring stations. On reviewing the data available it was 

decided that there was not an appropriate or robust enough dataset available for either 

the monitored or modelled data therefore Approach B was used.  The relevant mean 

stock value was used to work out the standard deviation for the model (SDM) as 

described on page 9 of the document. 

 

The contours were then plotted at 40µg/m
3
+2SDM, 40µg/m

3
+SDM, 40µg/m

3
 , 

40µg/m
3
-SDM and 40µg/m

3
-2SDM. The result is shown in figure 8. Using this and 

comparing with the known exceedences it would be proposed that any boundary be 

set along the 34µg/m
3
 contour line along Low Road only.  
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Figure 8: Model output with uncertainty contours 

 

Conclusions and Recommendations 
 

In conclusion the air quality objective for annual mean NO2 is not likely to be met at 

several locations along Low Road, however the other roads along the junction are 

likely to comply. The modelling has been shown to under-predict at those sites where 

monitored exceedences were recorded. In addition there was over-prediction at points 

where measured levels were below the objective.  

 

Monitoring results are more reliable than modelled data particularly in circumstances 

experienced at roadside at this complex junction. TG(09) does state that a detailed 

assessment will rely pre-dominantly on monitoring data. 

 

There is some uncertainty to the results as only diffusion tubes were available at the 

time of this study, and of the 6 monitoring sites only 2 sites had a full year of data 

available. The guidance advises that diffusion tubes alone should not be used to 

declare an AQMA due to the uncertainty of the results obtained from them(TG(09) 

Chapter 1, 1.38). 

 

It is recommended that further monitoring be carried out to confirm the exceedence 

using a real time analyser that is currently being put in place. The short-term diffusion 

tube sites need to be left in place to obtain a full dataset to confirm if exceedences are 

likely. 
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Further diffusion tubes are proposed to be put at property façade to rule out the 

uncertainty of both the modelling (resolution issues) and the use of the gradient 

calculators. 

 

Once further monitoring is collected then the modelling should be reviewed using this 

data, a quick verification based on road NOx contribution did not yield accurate 

results and have not been included in this report however it did highlight a potential 

problem for any source apportionment work which will be required later on. 

 

Therefore the conclusion is that a breach of the objectives is likely and further 

monitoring should take place to confirm the level and extent of the breach, following 

which a declaration may need to be made. 

 

It is expected that any declaration would cover the Low Road area only and only 

properties at roadside would be considered at risk of breaching the objective. 
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Appendix A: Data 
 

Diffusion Tube Bias Adjustment Factors 
 

The tubes are supplied and analysed by South Yorkshire Laboratories who have 

UKAS accreditation. The tubes are prepared by spiking acetone:triethanolamine 

(50:50) onto the grids prior to the tubes being assembled. The tubes are then desorbed 

with distilled water and the extract analysed using a segmented flow auto analyser 

with ultraviolet detection.  

 

The WASP scheme lists the laboratory’s performance as Good in the latest available 

report. In 2009 procedures have been amended so that the laboratory is in line with 

the harmonisation procedures. 

 

Bias used was derived from the national factor on 

http://www.uwe.ac.uk/aqm/review/R&Asupport/diffusiontube310310.xls. The bias 

for 2009 was 0.91. 

 

Discussion of Choice of Factor to Use 
 

No co-location was carried out within Doncaster Borough however the neighbouring 

authorities of Rotherham and Barnsley Councils have conducted such studies and the 

bias obtained was in good agreement with the one used. 

 

Short Term to Long Term data adjustment 
Several sites in the study area had data available for only 4 months of the year. To 

enable comparison of the potential annual mean TG(09) suggests the following 

method to apply to data from short term studies. 

 

Long Term Site ID Annual Mean 2009 Period Mean 2009 

(September – 

December) 

Ratio (Am/Pm) 

Low Road, 

Conisbrough 

46 48 0.958 

Warde Avenue, 

Balby 

58 62 0.935 

Norbreck Road, 

Warmsworth 

33 38 0.868 

Waverley Avenue, 

Balby 

45 46 0.978 

 

Average Ratio: 0.93. 

 

The average ration was applied to the short term data set then these were bias adjusted 

accordingly. 
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Appendix B: Modelling 
 
 

DMRB run for Low Road, Conisbrough 
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Model output without NOx to NO2 conversion factor 
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Receptor and point of maximum concentration output airviro (NOx-NO2 used 

via AQEG formula) 
 

 
 

 

 

 

 


