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14 Air Quality 
 

14.1 Introduction 

This chapter considers the potential effects of the construction and operation of Line One of 
Edinburgh Tram on air quality and climate change.  

The assessment of construction impacts focuses on the effect of dust from construction activities.  This 
is reported at the end of the chapter together with a brief discussion of the effect of construction traffic 
(see also Chapter 5 Traffic and Transport, Section 5.4.3).  

Operational impacts will arise directly from operation of the tram and indirectly through its effects on 
other activities.   

• The tram itself will cause no emissions to air in the local area, but there will be emissions 
associated with the generation of electricity used to power the scheme away from the 
immediate vicinity.  The main concern here is carbon dioxide (CO2), an important 
greenhouse gas contributing to climate change.   

• Tram operation will also give rise to changes in emissions from road traffic.  Overall there 
may be a decrease in travel on the road network, and hence a reduction in emissions from 
road vehicles, as car users switch from private car to the tram, but there will be localised 
positive and negative effects as patterns of movement on the network alter in response to 
tram operations.  Road traffic emissions of concern for local air quality will be principally 
nitrogen dioxide (NO2) and fine particles (PM10), and for wider effects, carbon dioxide 
(CO2).   

 

14.2 Methodology  

Baseline air quality in the study area has been determined by reviewing existing monitoring data, air 
quality maps, and local authority air quality review and assessment work leading to the declaration of 
Air Quality Management Areas (AQMAs) and production of air quality action plans.  This allows the 
scheme to be placed into context in terms of present and projected future air quality. 

14.2.1 Assessing the Impact of Road Traffic Changes on Local Air Quality 

The scheme has the potential for far reaching consequences in terms of modifying traffic flows on the 
road network (see Chapter 5: Traffic and Transport).  Some of these changes will be very small and 
have negligible effect on air quality, whilst others may be of significance.  Effects could therefore be 
experienced by a widespread population, some of whom may be remote from the proposed alignment.  
This poses a real and practical problem for the air quality assessment.  Quantifying changes in air 
quality at receptors along all roads with modified traffic flows would be an impossible task.  To solve 
this problem, the approach that has been taken is one similar to that used in multi-modal studies. 
Impacts are assessed using a bespoke spreadsheet that applies Scottish Transport Appraisal Guidance 
(STAG) (1) and the Design Manual for Roads and Bridges (DMRB) methods (2).  In this traffic 
 
(1) Scottish Executive, Scottish Transport Appraisal Guidance (STAG), v1.0 September 2003. 
(2) Department of Transport et al (1993) Design Manual for Roads and Bridges, Environmental Assessment Volume 11, Chapter 2 Air Quality; 
HMSO, last amended March 2000.  The method is based on the STAG approach for multi modal studies and the graphical screening method set 
out in DMRB. At present it is not possible to apply the latest DMRB spreadsheet (version 1.01 February 2003) to the STAG methodology due to the 
Visual Basic programming embedded in the spreadsheet.  Instead the previous version of DMRB has been used. 
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modelling outputs are translated into changes in air quality at the roadside and the impact on the 
population is appraised by identifying the number of households located within 200m of each roadside 
where there is a discernible increase or decrease in air quality.  Household data are obtained from the 
2001 Census, recorded by postcode area.   

This assessment does not quantify the cumulative impact of several roads at individual houses, or at a 
specific location, but instead aggregates the populations potentially affected by each individual road 
link.  The total number of households tends to be over-estimated, because properties which are within 
200m of more than one road link are multiple-counted.  This is frequently the case in dense urban 
areas such as Edinburgh.  A correction factor has therefore been applied to reduce the effect of 
multiple counting. It is estimated that each household is counted approximately 4 times and a 
correction factor of 0.25 has therefore been applied across the study area. 

The spreadsheet model is used to appraise the exposure of the population to pollutants generated by 
road traffic in the Base Year 2000, and in the Do Minimum and With Scheme cases for 2011 and 
2026(1) . The study area covered by the assessment is defined to include all significant road links (2) 
within and including the City Bypass.  There are approximately 1300 road links in the defined study 
area.  Traffic flows are obtained through a series of models using original demand flows from the 
CSTM3 traffic model run under a high growth scenario (see Chapter 5). 

Roadside (3) concentrations of NO2 and PM10 are predicted for the five cases and the differences in 
concentrations between the Base Year, Do Minimum and With Scheme cases are calculated on a link 
by link basis.  The number of households within 50 m, 100 m, 150 m and 200 m on either side of each 
road link is then determined from postcode-based household counts (4) using a geographical 
information system (GIS), and the number in each band is weighted according to distance from the 
roadside to account for the fact that traffic-related pollution decays rapidly with distance from the 
road. The weighting factors are standard values provided in DMRB and are shown in Table 14.1.  

Table 14.1 Pollutant Weightings According to Distance from the Roadside 

Bands Nitrogen Dioxide Particulate Matter 

Roadside to 50m from roadside 1.00 1.00 

50m to 100m from roadside 0.80 0.65 

100m to 150m from roadside 0.65 0.55 

150m to 200m from roadside 0.55 0.50 

 

The overall impact across the study area is represented by the percentage of properties within 200m of 
roads with increases, decreases or no change in concentrations of key air pollutants.  A net benefit is 
assessed to occur if the percentage near roads with improved air quality is greater than the percentage 
near roads with reduced air quality.   

A further analysis is undertaken superimposing the change in air quality caused by the tram on the 
baseline air quality of each road link using projections of future air quality in Edinburgh.  From this it 
is possible to calculate the number of road links at which air quality standards are predicted to be 
exceeded at the roadside under the different cases.  Relevant air quality standards are set out in the Air 

 
(1) The year 2025 has actually been used as the DMRB spreadsheet does not accept years later than 2025. 
(2) A road link is an individual length of road represented in the traffic model. 
(3) A distance of 10 m from the centre of the road to the roadside has been assumed. 
(4) 2003 household counts from the census, provided by Scottish Executive Geographic Information Service. 
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Quality (Scotland) Regulations 2000 as amended by the Air Quality (Scotland) Amendment 
Regulations 2002, as presented in Table 14.2. 

Table 14.2 Air Quality Criteria 

Pollutant Parameter Objective Date for Compliance 

Nitrogen Dioxide (NO2) Annual Mean 40µg m-3 31st December 2005 

 99.8th %ile of Hourly Means 200µg m-3 31st December 2005 

Particulate Matter (PM10) Annual Mean 40µg m-3 31st December 2004 

 90.4th %ile of Daily Means 50µg m-3 31st December 2004 

 Annual Mean 18µg m-3 31st December 2010 

 98.1%ile of Daily Means 50µg m-3 31st December 2010 

 

Finally, the results are expressed as an air quality index using a method set out in STAG.  It is 
important to appreciate that these results are only intended to provide an area overview and should not 
be interpreted as providing any specific information about the impact at particular locations.  To 
provide some indication of the actual degree of impact at specific locations, the road links with the 
largest impact on pollutant concentrations and the link with the highest overall pollutant 
concentrations are selected from the strategic assessment and are assessed more detail using the 
current DMRB spreadsheet (version 1.02 Nov 2003) to provide an indication of the maximum level of 
impact.  

14.2.2 Methodology for Greenhouse Gas Assessment 

Changes in carbon dioxide (CO2) emissions as a result of changes in other road traffic caused by Line 
One are calculated from the change in vehicle kilometres travelled on the transport network using the 
DMRB spreadsheet (version 1.02 November 2003).  

Emissions related to the generation of electricity used to power the tram are estimated using standard 
emission factors for electricity generation. 

  

14.3 Baseline Air Quality 

14.3.1 Introduction 

Data for ambient concentrations of air pollutants are available from the National Air Quality 
Information Archive UK Air Quality Data and Statistics Database (1) and from City of Edinburgh 
Council.   

The database contains tables of analysed data and statistics from the monitoring networks operated on 
behalf of Defra and the devolved administrations.  This covers over 1,500 sites across the UK of two 
major types - automatic and non-automatic.  Automatic network sites produce hourly pollutant 
concentrations, with data being collected by modem.  Non-automatic sites have longer sampling 

 
(1)  NAQIA database available at www.airquality.co.uk.  It is run by NETCEN part of AEA Technology on behalf of Defra. 



 

228 
 
 
 
 

periods - either daily, weekly or monthly - and samples are collected by physical means (such as 
diffusion tube or filter). 

Background maps of air quality are also presented in the form of contour plots, using data available for 
the year 2001 and projections for 2010.  These are produced through a complex modelling exercise 
that takes into account emissions inventories, measurements of ambient air pollution from both 
automated and non-automated sites, and the predicted success of emissions reductions strategies, 
including the introduction of cleaner vehicles into the UK vehicle fleet, the use of cleaner fuels, and 
the reduction in emissions from industrial sources (1). 

The principal data from these sources are summarised below for the two key pollutants from road 
traffic, nitrogen dioxide (NO2) and fine particulate matter (PM10).  Data on current emissions of CO2 
are provided together with the assessment results in Section 14.5. 

14.3.2 Nitrogen Dioxide (NO2) 

NO2 concentrations are monitored at an Automatic Urban and Rural Network (AURN) site in the city 
centre.  The data from recent years are presented in Table 14.3 alongside the objectives for NO2. 
 

Table 14.3 Automated Network Data for NO2(µg m-3) 

Monitoring Site Year Annual Mean 99.8th % of Hourly 
Means 

Edinburgh City Centre 2003 (a) (b) 25 109

 2002 42 115 

 2001 43 156 

 2000 45 124 

 1999 42 112 

 1998 47 124 

Objective 2005 40 200
(a) Less than 75% data capture 

(b) Provisional data 

Source:  NAQIA 

 

The annual mean has exceeded the standard in each of the past four years.  The standard for the 1-hour 
mean has not been exceeded. 

Additional data on NO2 from non-automated diffusion tube sites is also provided by NAQIA .  Table 
14.4 summarises these results for 1996 to 2001. 

 
(1) Part IV of the Environment Act 1995.  Local Air Quality Management.  Technical Guidance.  LAQM. TG(03).  2003.  DEFRA et al, London.  
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Table 14.4 Non-Automated Network Data for NO2 (µg m-3) 

Monitoring Site Representative of: Year Annual Average 
Concentration (µg m-3) 

EDINBURGH 3N City of Edinburgh 2001 20

  2000 23 

  1999 21 

  1998 21 

  1997 - 

  1996 25 

EDINBURGH 4N City of Edinburgh 2001 19

  2000 19 

  1999 19 

  1998 19 

  1997 - 

  1996 17 

EDINBURGH 5N City of Edinburgh 2001 51

  2000 51 

  1999 49 

  1998 41 

  1997 - 

  1996 - 

EDINBURGH 6N City of Edinburgh 2001 -

  2000 41 

  1999 35 

  1998 37 

  1997 - 

  1996 - 

Objective  40

Source:  NAQIA 

Annual mean concentrations measured by this method have exceeded the standard at two sites. 

NO2 data have also been obtained from the Stage 4 Review and Assessment report (1) and other 
sources supplied by the City of Edinburgh Council.  These are presented in Table 14.5 and Table 14.6. 

 

 
 

 
(1) City of Edinburgh (May 2002) Stage 4 Review and Assessment of Air Quality.  http://www.edinburgh.gov.uk/airquality 
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Table 14.5 CEC Passive Diffusion Tube Data for NO2 (µg m-3) 

Location Annual Average Concentration 

 1999 2000 2001 2002 

St John’s Road - 48 51 48 

St John’s Road - 48 47 

St John’s Road - 41 33 

Glasgow Rd A8 (Eastbound no 9) Site started 2002 39 

Glasgow Rd A8 (Westbound no 68) Site started 2002 39 

Deanhaugh St - 34 40 39 

Queensferry Rd, Craigleith Site started end 2001/2002 39 

Morningside Rd - 36 41 38 

Morningside Rd - 39 36  

Hope Park Terrace - 38 45 38 

Grassmarket - 35 40 35 

Grassmarket - 34 

Portobello High Street - 34 Site discontinued end 2000 

Trinity Crescent (Newhaven) Site started 2002 37 

Dundas Street - 31 36 32 

Home St Tollcross - 35 37 34 

Pier Place Newhaven Site started 2002 31 

Commercial St No 11 Leith Site started 2002 31 

Commercial St No 78 Leith Site started 2002 41 

Calder Rd - 34 28 29 

Inverleith Row - 33 Site discontinued end 2000 

Slateford Rd - 30 Site discontinued end 2000 

Dean Path Queensferry Rd - 34 Site discontinued end 2000 

India Street - 23 26 23 

Melville Drive - 23 29 24 

Melville Drive - 26 28 24 

Melville Drive - 23 27 24 

Hillview Terrace - 19 21  

Midmar Drive - 18 15 

West Maitland St Palmerston Pl 61 67 72 60 

West Maitland St Site started mid 2000 59 57 

Roseburn Terr/St 62 60 57 55 

Roseburn Terr Site started mid 2000 43 43 

Princes St 48 51 53 69 

North Bridge 1* 57 55 55 58 

North Bridge 2* - 49* 57 60 
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Location Annual Average Concentration 

 1999 2000 2001 2002 

Gorgie Road/Ardmillan 44 42 58 55 

Ardmillan Terrace Site started mid 2000 40 35 

Leith Walk, McDonald Rd 46 42 43 43 

Leith Walk/Brunswick Rd Site started mid 2000 36 40 

Leith Walk/Gayfield Pl - 39 Site discontinued end 2000 

Leith Walk - 42 Site discontinued end 2000 

Queen St/Frederick St 50 45 43 51 

Queen St/Frederick St Site started 2002 49 

Queen St/York Pl 38 36 38 44 

*  North Bridge has had scaffolding erected at the building façade for 18 months, this may have had an effect on the flow of air, leading 
to poor dispersion 

Source:  CEC 

 

Table 14.6 Real time (Chemiluminesence analyser) NO2  Data within AQMA (µg m-3) 

Location Site 
Description 

Annual Mean No of hourly Exceedances of 
200 µg m-3 

  1999 2000 2001 2002 1999 2000 2001 2002 

Princes St Gdns Urban Centre 42 45 43 48 0 1 8 0 

Haymarket Terr Roadside 38 37 42 42 0 0 10 0 

Queen St/North Castle St Roadside 42 38 39 44 0 0 6 0 

Gorgie Rd Roadside 42 38 40 38 0 0 (2) 0 

Leith Walk (Shrubhill) Roadside - - 37 - - - 11 - 

Cowgate (1)  31 - - - 0 - - - 

(1) Site not within AQMA 

(2)  Analyser fault during December 

Source:  CEC 

 

The monitoring locations outside the AQMA (see 14.3.4) meet the annual average air quality objective 
for nitrogen dioxide apart from one site (the canyon/junction site at St Johns Road).  Monitoring sites 
within the AQMA generally exceed the annual average air quality objectives except for Leith Walk.  

Data on area wide NO2 concentrations in 2001 and predicted concentrations for 2005 and 2010  is also 
available from NAQIA. These have been plotted as contour plots, see Figures 14.1 and 14.2.   

These maps indicate that background NO2 concentrations in 2001 and predicted concentrations for 
2010 are within the annual mean objective for NO2 of 40 µg m-3.  There will be an improvement of the 
order of 5 µg m-3 over much of the area over the period. 
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Figure 14.1 Map of Estimated Annual Average Background Nitrogen Dioxide 
Concentrations for 2001 (µg m-3)   (Edinburgh AURN marked as blue dot) 

Source: NAQIA 

Figure 14.2 Map of Predicted Annual Average Background Nitrogen Dioxide 
Concentrations for 2010 (µg m-3) (Edinburgh AURN marked as blue dot) 

Source: NAQIA 
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14.3.3 Particulate Matter (PM10) 

Information on the ambient concentrations of PM10 in the study area is taken from data measured 
through the automated network and the NAQIA data plotted as contour maps. 

The data are presented in Table 14.7 compared with the objectives for PM10, and in Figures 14.3 and 
14.4. 

 

Table 14.7 Automated Network PM10 Data (µg m-3). 

Monitoring Site Year Annual Mean(a) 90.41st Percentile(a) 

Edinburgh City Centre 1997 24 32

 1998 20 26 

 1999 19 25 

 2000 23 31 

 2001 25 35 

 2002 22 44 

 2003(b) (c) 13 38 

Objective 2004 40 50

 2010 18 (d)  
(a)  These results are gravimetric units.  The published data have been multiplied by a factor of 1.3 to convert from TEOM units to 

gravimetric units in accordance with Guidance note LAQM.TG4(00).  This factor accounts for the under-reading of TEOM instruments. 

(b)  Data capture rate was less than 75% 

(c)  Provisional Data 

(d)  The 2010 objective of 18 µg m-3 for Scotland came into force 12/06/2002 

Source:  NAQIA 

Measured PM10 concentrations meet the annual mean objective for 2004 but the majority do not meet 
the 2010 objective. 

Estimated background concentrations of PM10 in 2001 are within the 2004 objective of 40 µg m-3, but 
background concentrations in 2010 will not comply with the 2010 objective of 18 µg m-3 in the city 
centre and some other locations. 
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Figure 14.3 Map of Estimated Annual Average Background Particulate Matter 
Concentrations for 2001 (Gravimetric Units, µg m-3) Edinburgh AURN marked as blue 

dot. 

Source:  NAQIA 

Figure 14.4 Map of Predicted Annual Average Background Particulate Matter 
Concentrations for 2010 (Gravimetric Units, µg m-3) Edinburgh AURN marked as blue 

dot. 

Source:  NAQIA 
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14.3.4 Edinburgh Local Air Quality Management Area  

Under Part IV of the Environment Act 1995 local authorities must complete a review and assessment 
of air quality to determine whether air quality objectives are likely to be met.  If not they must 
designate Air Quality Management Areas (AQMA). 

The review and assessment of air quality for Edinburgh (1)recommended that a single AQMA be 
declared and an integrated action plan prepared. This was based on the fact that the NO2 annual mean 
objective was not likely to be met at : 

• George Street; 

• Leith Walk/McDonald Road; 

• Princes Street; 

• Roseburn Terrace; 

• Gorgie Road/Ardmillan; 

• North Bridge; 

• Queen Street; and 

• West Maitland Street. 

Edinburgh City Centre has therefore been declared as an Air Quality Management Area.  The 
boundary is shown on Figure 14.5 (2).  Studies have shown that 88 percent of nitrogen oxides come 
from road transport with the remaining 12 percent coming from domestic heating and Edinburgh 
International Airport .  The measures proposed in the AQMA Action Plan are therefore focussed on: 

• reducing the amount of traffic; and 

• easing traffic congestion. 

There are also plans to extend the AQMA further to the west (3). 

 
(1) City of Edinburgh (2001) Stage 3 Review and Assessment of Air Quality.  http://www.edinburgh.gov.uk/airquality 
(2) Summary Air Quality Action Plan from the Edinburgh City Council Website.  air quality 
(3) Personal communication with Janet Brown of CEC Environmental Services (24/07/03 and 06/10/03) 
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Figure 14.5 Air Quality Management Areas in Edinburgh 

 

14.4 Assessment of Operational Impacts on Local Air Quality 

14.4.1 Results for the Strategic Road Network 

Air quality impacts on the 1300 road links representing the A720 and the roads within it are assessed 
strategically using the methodology described in Section 14.2.1.  The first step is to calculate the 
change in roadside concentration for each road link and to estimate the number of links experiencing 
different degrees of change.  The results are illustrated in Figures 14.6  to 14.9.  These show the 
numbers of roads links at which roadside concentrations of NO2 and PM10 increase and decrease by 
different amounts between the Do Minimum and With Scheme cases in 2011 and 2026 . 

The large peaks in the bar charts, indicate that on the majority of links the changes in air quality are 
negligible (<1% of the objective: 0.4µg m-3 for NO2 and 0.18 µg m-3 for PM10).  This is true for both 
pollutants and in both assessment years.   

If the numbers experiencing increases and decreases in concentrations above 1% of the objective are 
compared it can be seen that many of the changes are still very small (<1 µg m-3) but on balance in 
2011 there are more roads experiencing improvements in air quality than deteriorations. By 2026 the 
graphs show slightly more roads predicted to experience worse air quality than improved air quality. 
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Figure 14.6 Bar Chart of Roadside Changes in NO2 Concentrations (µg m-3) in 2011 
as a Consequence of Line One   

 

Figure 14.7 Bar Chart of Roadside Changes in PM10 Concentrations (µg m-3) in 2011 
as a Consequence of Line One 
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Figure 14.8 Bar Chart of Roadside Changes in NO2 Concentrations (µg m-3) in 2026 
as a Consequence of Line One 

 

 

Figure 14.9 Bar Chart of Roadside Changes in PM10 Concentrations (µg m-3) in 2026 
as a Consequence of Line One 
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The next stage in the assessment is to estimate the weighted numbers of households within 200 m of 
roads where roadside concentrations increase, remain unchanged or decrease (1) and to express these as 
a percentage of the total households within 200m of road links.  The results are presented in Table 
14.8.   

Table 14.8 Percentage of Weighted Households Located within 200 m of Roads with 
Improved and Poorer Roadside Air Quality 

Scenarios Compared NO2 PM10 

 Improved Neg. 
Change (a) Poorer Improved Neg. 

Change(b) Poorer 

Base 2001 v Do Minimum 2011 95% 1% 4% 90% 7% 3% 

Do Minimum 2011 v With Scheme 2011 35% 53% 12% 1% 97% 2% 

Do Minimum 2026 v With Scheme 2026 24% 49% 26% 13% 77% 10% 

(a) A negligible change in NO2 is assumed to be changes less than 0.4 µg m-3 (which represents 1% of the 
objective) 

(b) A negligible change in PM10 is assumed to be changes less than 0.18 µg m-3 (which represents 1% of 
the objective) 

 
The findings indicate that, without the scheme, there is predicted to be a significant improvement in air 
quality across the study area between now and 2011.  This is a result of improvements in vehicle and 
fuel technology.  The development of Line One will result in 35% of households being within 200 m 
of roads with a further improvement in NO2 concentrations, 53% negligible changes and 12% poorer 
roadside NO2. The figures for increased and decreased PM10 are much more balanced but almost all 
properties experiencing negligible changes in PM10 concentrations. These figures are judged to 
indicate a moderate net positive impact on air quality across the city.  By 2026 the situation for NO2 is 
more balanced, with similar proportions experiencing poorer air quality as improved air quality, but 
many properties experience negligible change.  This is thought to be due to added congestion in 2026 
countering the reductions in flows resulting from the scheme.  

The next step is to determine the proportions of road links at which roadside air quality will exceed the 
air quality objectives for NO2 and PM10.  This is estimated by taking into account the projected 
background concentrations shown in Figure 14.2 and Figure 14.4.  These are assigned individually to 
the c. 1300 links in the study area.  The results are presented in Table 14.9. 

 
(1) It must be noted that the approach used here differs slightly from that reported in the STAG Appraisal for Line One.  In the STAG appraisal all 
non-zero changes in roadside concentration were counted.  The approach used here takes into account the very low level of change experienced 
on many links which is effectively trivial in air quality terms, by excluding these when counting links where air quality increases or decreases 
(they are treated as “no change”). 
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Table 14.9 Number of Road Links Exceeding Relevant Objectives 

 
Base 

2001 

Do 

Minimum 

2011 

With 

Scheme 

2011 

Do 

Minimum 

2026 

With 

Scheme 

2026 

Number of road links 
exceeding NO2 objective at 
the roadside 

865 468 442 385 375 

Number of road links 
exceeding PM10 objective at 
the roadside (1) 

0 487 481 453 453 

(1) NB objective becomes significantly more stringent between 2001 and 2011 

 

It can be seen that the NO2 objective is exceeded on about 65% of road links today.  By 2011 the 
situation will improve without the scheme (down to 35%) and there will be a small further 
improvement as a consequence of introduction of Line One (down to 33%).  This improvement 
continues between 2011 and 2026 (to 29% without and 28% with the scheme).    The situation for 
PM10 is complicated by the tightening of standards between now and 2010.  Whilst no links fail 
current standards, about a third do fail the stricter standards in the 2011 Do Minimum.  The situation is 
only marginally improved by introduction of Line One. There is a small improvement in the Do 
Minimum situation between 2011 and 2026, but in 2026 operation of Line One has no effect on this. 

In addition to these analyses the STAG Appraisal also reports an air quality index which provides an 
indication of relative population exposure to air quality changes (1). The indices from the STAG report 
are presented in Table 14.10.  
 

Table 14.10 Air Quality Indices 

 NO2 Index PM10 Index 

Base 2001 V Do Minimum 2011 -2,949,400 -354,300 

Do Minimum 2011 V With Scheme 2011 -88,100 -6,000 

Do Minimum 2026 V With Scheme 2026 -37,800 -17,300 

 
These indices indicate a very considerable improvement in air quality between 2001 and 2011 without 
the tram. Introduction of the tram has a moderate further positive impact on air quality in 2011 and a 
minor positive impact on air quality in 2026.         
 

14.4.2 Detailed Air Quality Assessment 
A more detailed assessment has been made of those road links within the AQMA with the largest 
predicted increase in concentrations and the highest overall roadside concentration of NO2. These are 
Haymarket Terrace and Leith Walk.  These links have been individually run through the updated 
version of DMRB to provide an accurate estimate of future air quality and changes in concentration. 
The results are presented in Table 14.11.  
 
(1) The index is calculated by factoring the change in pollutant concentration along each road link with the weighted household count, this is then 
aggregated across the whole network to yield an index per pollutant. A negative index represents an overall improvement in air quality whilst a 
positive index implies poorer air quality. The magnitude of the index reflects the magnitude of the impact on air quality.  
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Table 14.11 DMRB (Nov 2003) Results for Roads with Maximum Impact 

Roadside Pollutant Concentration 
(µg m-3) 

Change in Pollutant Concentration
(µg m-3) 

Link ID Scenario 

NO2 PM10 NO2 PM10 
Do Min 2011 35.7 23.1 
With scheme 2011 39.9 25.7 

4.2 2.6 

Do Min 2026 33.7 21.3 

1539_ 
1696 (a) 

Haymarket 
Terrace 

With scheme 2026 36.8 22.7 
3.1 1.4 

Do Min 2011 39.2 24.5 
With scheme 2011 38.4 24.1 

-0.8 -0.4 

Do Min 2026 34.6 21.9 

1510_ 
1678 (b) 
Leith Walk 

With scheme 2026 34.0 21.7 
-0.6 -0.2 

(a) This road link, selected as it is has the largest impact in the strategic assessment, forms part of the Haymarket 
Terrace, but does not constitute the whole road. 

(b) This road link, selected as it has the highest NO2 concentration in the strategic assessment, forms part of Leith 
Walk, but does not constitute the whole road. 

 

There is a moderate negative impact along a section of Haymarket Terrace and the concentrations in 
this location will equal or exceed the air quality objectives.  Line One causes the NO2  roadside 
concentration in 2011 to just reach the objective of 40µg m-3, whilst the PM10 objective of 18µg m-3 is 
exceeded both with and without the tram. There is a minor positive impact on air quality at the 
roadside on a section of Leith Walk. However, PM10 concentrations on Leith Walk are non-compliant 
in all cases and are only marginally improved by the tram, but the NO2 concentrations are compliant in 
both cases and are also slightly improved. Due to the fact that pollutant concentrations decay with 
distance from the road, concentrations at households will be less than the concentrations shown.  The 
tram is therefore unlikely to cause any residential receptors to exceed the objectives that would not do 
so in any event.  

14.5 Greenhouse Gas Assessment 

Carbon dioxide emissions from road traffic under each case are estimated using DMRB, Version 1.02 
(c), November 2003. The assessment uses data on total vehicle kilometres travelled over the entire 
transport model area (not just within the A720) (1) and on traffic composition (% light and heavy 
vehicles) and average speed on each link.  

Carbon dioxide emissions from generation of power used to run the tram are calculated from the 
predicted annual power consumption of Line One.  This is estimated to be 14,355 MWh. Assuming 
that this power comes from the National Grid, using an emission factor of 0.43kg of CO2 per kWh of 
electricity generated (2) , it is predicted that the tram will result in an annual emission of 626 tonnes of 
CO2.  

The results in terms of net changes in CO2 emissions are presented in Table 14.12.  

Table 14.12 Annual Carbon Dioxide Emissions from the Transport Network and Power 
Generation 

 Base 2001 Do Minimum 
2011 

With Scheme 
2011 

Do Minimum 
2026 

With Scheme 
2026 

Kilotonnes CO2 
per annum 1,219 1,252 1,252 1,451 1,441 

 
(1) Annual vehicle kms travelled are derived from the AM, PM and Off Peak period vehicle kms, as supplied by Babtie. 
(2) Source: http://www.thecarbontrust.co.uk/foundation/0301prot.html 
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It will be seen that a 3% increase in emissions from the modelled transport network is predicted 
between now and 2011 without the scheme.  There will be little net change in emissions as a result of 
introduction of Line One in 2011, with any reduction in vehicle km travelled offset by the emissions 
from power generation for the tram.  By 2026 there will be a small reduction by about 1%  The 
predicted decrease in 2026 of 10,000 tonnes can be placed in context by comparison with total  CO2 
emissions from modelled network of 1.2 million tonnes (0.8% of the total).  

 

14.6 Impacts of Construction on Air Quality 

14.6.1 Introduction 

Two issues are of potential concern relating to construction: 

• construction dust; 

• construction traffic. 

These are discussed below. 

14.6.2 Construction Dust 

On a construction site dust can become airborne due to the action of winds on material stockpiles and 
other dusty surfaces or when thrown up by mechanical action, for example the movement of tyres on a 
dusty road or activities such as sanding or drilling. The quantity of dust released during construction 
depends on a number of factors, including: 

• the types of construction activities occurring (eg crushing and grinding); 

• the volume of material being moved;  

• the moisture and silt content of materials;  

• the distance travelled on unpaved roads;  

• the area of exposed materials; 

• the mitigation measures employed.  

There are many types of particulate matter that are included in the definition of dust, including 
fractions of differing size and chemical composition.  Dust emitted during construction typically has a 
broad size distribution but a limited compositional range.   

The ability of a particle to remain suspended in the air depends on its size, shape and density.  The 
largest particles (ie greater 100 µm diameter) are likely to settle within 6 m to 10 m of their source, 
and particles between 30 µm and 100 µm diameter within 100 m of the source, under a typical mean 
wind speed of 4 m s-1.  Smaller particles, particularly those below 10 µm in diameter, are more likely 
to have their settling rate retarded by atmospheric turbulence and to be transported further. 

Dust emissions are exacerbated by dry weather and high wind speeds.  The impact of dust also 
depends on the wind direction and the relative location of the dust source and receptor.   
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The primary consideration with respect to the impact of dust is one of soiling at nearby residential 
properties.  Land uses which involve parked cars are also considered to be sensitive to dust.   

There are no legal standards relating to acceptable levels of deposited dust and evaluation of impacts 
therefore depends on consideration of various available sources of information.  One study (1) has 
shown that at least half the people living within 50 m of the boundary of a road construction site were 
seriously bothered by noise, vibration, dust or loss of amenity due to the presence of heavy 
construction traffic, but that beyond 100 m less than 20% of the people were seriously bothered.  The 
impact of dust, as a nuisance, will also be partially dependent on existing deposition rates.  For 
instance, an increase will be more noticeable in areas with low background deposition rates.  In this 
case, there is nothing to suggest that existing local dust deposition rates are unusually high or low for 
an essentially urban area.  On this basis it is considered that construction dust is likely to cause an 
impact at sensitive receptors (residents and other sensitive land uses) within 100 m of the source.   

Residential receptors front onto the proposed tram alignment and will be within around 10 m of 
construction works along much of its length. There are also numerous commercial properties within 
10 m of the alignment, particularly in the city centre.  In the absence of mitigation the impact at these 
properties is therefore likely to be significant. 

Although it is not possible to eliminate dust from construction activities completely it can, however, 
be reduced substantially by the application of mitigation measures.  The following best site 
management practices will therefore be implemented as needed along the route under the terms of the 
construction contract: 

• water suppression or dust extraction will be fitted to drilling and grinding equipment; 

• drilling and excavation surfaces will be adequately wetted to suppress dust where needed; 

• surfaces will be damped down prior to clearing in dry weather;  

• debris piles will be kept watered as necessary; 

• suitable measures will be taken to prevent the deposition of mud and dirt on public roads; 

• all containers will be enclosed or covered by suitable tarpaulins / nets to prevent escape of dust or 
waste materials during loading and transfer from site; and  

• lorries will be sheeted during transportation of construction materials and spoil. 

Tarmac laying and the associated use of hot bitumen can also generate significant amounts of black 
smoke particles.  This will be controlled by the application of the following measures suggested by the 
Building Research Establishment (BRE) (2): 

• bitumen will not be overheated;  

• pots and tanks containing hot bitumen will be covered to minimise fume production; 

• spillages will be avoided as far as possible;  

• where possible bitumen will not be heated with open flame burners. 
 
(1) Baughan CJ (1980) Nuisance from road construction : a study at the A31 Poulner Lane Diversion, Ringwood: TRRL Supplementary Report 
562.  From:  Design Manual for Roads and Bridges, 1994. 
(2) BRE (2000) Developing a Code of Practice on Controlling Particles from Construction and Demolition: A Review of Current Position, 
prepared for DETR, March. 
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Measures to control dust from batching plants are described in a draft Process Guidance note on 
Blending, Packing, Loading, Unloading and the use of Bulk Cement (1). Based on these, shrouding and 
wind shielding will be used to control emissions of dust, and spillages of cement will be cleaned up 
using wet handling methods. Deliveries of cement to batching plants will be by tanker and stored in 
silos prior to use.   

The DTi and several industrial partners have funded a project to produce guidance (2) on the control of 
dust from construction and demolition activities.  This guidance will also be followed, where 
applicable and practicable. 

14.6.3 Construction Traffic 

The effects of construction traffic and the effects of construction activity on other traffic have been 
described in Section 5.4.3.  Although significant changes in traffic flows are not predicted for the 
majority of the study area, the assessment has highlighted that in some locations close to access roads 
to construction compounds, temporary reductions in amenity will occur for nearby residents and users 
of footways. 

The effects of construction HGVs on amenity will be controlled by strict adherence to working hours 
(set by CEC), and the active management of construction traffic by the contractor to prevent 
congestion and disruption to nearby residents.  HGV arrivals and workforce shifts will be staggered 
where necessary.  

 

 
(1) http://www.defra.gov.uk/environment/airquality/lapc/pgnotes/pdf/PG3-01.pdf 
(2) Building Research Establishment (2003) Guidance on the Control of Dust from Construction and Demolition Activities, February 
(www.bre.co.uk). 




