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1. Introduction 

1.1. This rebuttal Proof of Evidence has been prepared on behalf of The West 

Yorkshire Combined Authority and Leeds City Council (together “the 

Promoters”) to respond to particular aspects of the Proof of Evidence of 

Professor Andrews (OBJ1637) which was received by the Promoters on 1 

April 2014.  

1.2. It is not intended that this rebuttal proof should address further points that 

witnesses for the Promoters have already covered in their evidence; 

however, cross-references to relevant paragraphs of those witnesses’ proofs 

of evidence are given below, where appropriate.  

1.3. The rebuttal proof responds to the following issues raised in the Proof of 

Evidence of Professor Andrews: 

 Points around traffic and congestion, especially in Headingley and 

at Lawnswood Roundabout; 

 General points regarding the Environmental Statement; and 

 The approach taken to modelling air quality. 
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1.4. It is intended that this rebuttal proof should be a composite response by the 

Promoters to those new points raised in the evidence of Professor Andrews. 

In this respect, for cross-examination purposes the name of the Promoters’ 

witness who is responsible for each aspect of this rebuttal proof is given at 

the beginning of each section below. 

1.5. Each of the Promoters’ witnesses who have contributed to this rebuttal 

confirm that they believe the facts and opinions they have stated to be true 

and where applicable, their evidence conforms to the standards and 

requirements of their professional bodies. 

1.6. I attach a copy of Professor Andrews’ Proof of Evidence with paragraph 

numbers annotated, for ease of cross reference. 
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2. Traffic 

2.1. This chapter of the rebuttal response has been prepared by Mr Robertson. 

2.2. In paragraph 1.8 of his Proof of Evidence, Professor Andrews greatly 

exaggerates the existing congestion on the Headingley corridor. He states 

that there is a 4km traffic jam from the City Centre to the Ring Road on the 

A660. In my Proof of Evidence [APP-6-2] chapter 5 I go through the junctions 

along the route and cover the existing issues. I show that whilst there are 

existing queues on the A660, they are not continuous over this length. 

2.3. In paragraph 1.9 of his Proof of Evidence, Professor Andrews assumes 

congestion is proportional to the number of traffic lights. He mentions the 

Arndale Centre. My evidence [APP-6-2] shows in paragraph 5.81ff1 how 

traffic lights will be used to control traffic and in fact reduce queuing in this 

area. With the NGT scheme, Leeds Urban Traffic Management and Control 

would be proactively managing queues (I.e. getting the same traffic through 

but storing the queue differently). In particular, the queuing inbound and 

outbound between Shaw Lane and Headingley Hill will be eased. 

2.4. In paragraph 1.9 of his Proof of Evidence, Professor Andrews thinks there 

will be “a complete snarl up of traffic”. I state in my Proof of Evidence [APP-6-

2] paragraph 4.12 that congestion occurs where traffic signals are over 

capacity. My evidence shows on a site by site basis in chapter 5 that in many 

places the traffic signals work better (a lower Degree of Saturation) with the 

proposed design. 

2.5. In paragraph 1.10 of his Proof of Evidence, Professor Andrews suggests that 

reducing the A660 from two lanes to one at Bodington will necessarily create 

congestion. The capacity restraint at Lawnswood in the morning peak is 

actually Lawnswood roundabout. The signalled junction scheme actually 

increases the capacity of the junction. My evidence shows [APP-6-2] 

paragraph 5.21ff that one lane is adequate for the traffic demand. At 

Lawnswood Roundabout, there is local redistribution as people take 

                                            
1
ff (and following paragraphs) 
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advantage of new junction designs. This redistribution means that even if the 

new facility has much more capacity than the previous arrangement, it is still 

at capacity. 

2.6. In paragraph 1.10 of his Proof of Evidence, Professor Andrews says there 

will be problems on Weetwood Road, Burley Road, and Kirkstall Road as 

traffic takes “avoiding action”. I demonstrate in my evidence [APP-6-2] 

chapter 5 that overall, A660 highway capacity is maintained once NGT is 

operational. It is therefore anticipated that there would be limited 

redistribution of traffic. There is some very minor redistribution from radial to 

radial. As NGT takes some cars off the road other cars move in to fill the 

gaps. Traffic finds its own level. As this minor redistribution is spread across 

a wide area it is unnoticeable on radial routes. The Leeds Traffic Model 

assignments confirm this. 

2.7. In paragraph 3.14 of his Proof of Evidence, Professor Andrews says the NGT 

will make the congestion worse on A660. This is unsubstantiated, and in my 

evidence [APP-6-2] chapter 5 on a junction by junction basis I show it not to 

be the case. 
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3. Environmental  

3.1. This chapter of the rebuttal response has been prepared by Kevin Leather, 

with assistance from Terry Ellis, Mott MacDonald’s carbon expert. 

Rebuttal Argument 1 

3.2. Professor Andrews’ proof and Statement of Case addresses the appropriate 

emissions factor to be used for emissions associated with electricity use. 

Paragraph 5.2, page 9 of the annotated Proof of Evidence (See Appendix 1 

of this rebuttal) states:  

“The CO
2 
g/km for the TB of 75 g/passenger km are based on the assumption 

that the grid delivered electricity can be reduced from the present 450 g/kWh to 

307 g/kWh by 2020”…”The TB CO
2 
should be assessed at the 450 g/kWh CO

2 

associated with mains electricity now and then the CO
2 
in g/km would be 112 g/ 

passenger km and non-compliant with the 2020 requirement for passenger cars” 

3.3. As described in NGT A-08c-2, the ES Technical Appendix – carbon, an 

emissions factor of 0.484kgCO2/kWh was adopted in the Carbon effects 

chapter of the ES. The value of 0.484kgCO2/kWh is based on the present 

day grid electricity mix. This emission factor accounts for losses associated 

with grid electricity transmission, as stated in Table 2.3 of NGT A-08c-2. The 

assessment has also accounted for losses associated with the traction 

system efficiency as stated in Table 2.4 of NGT A-08c-2. The figures relating 

to total emissions from NGT traction energy demand and from the 

determination of gCO2/passenger km, including those presented in 

paragraphs 4.19 to 4.22 of my Proof of Evidence are based on this present 

day emission factor, except as stated in Paragraph 4.23 of NGT A-08c-2 

where a sensitivity analysis using a future emissions factor is presented. 

Professor Andrews’ Statement of Case incorrectly asserts that the 2020 

emissions factor was used. In addition, any requirements for emissions 

performance applicable to cars are not relevant to the NGT scheme. 

3.4. While there is some uncertainty about the mix of generating technologies 

and therefore future grid electricity emission factors, progress reports issued 
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by the Department for Energy and Climate Change2 suggest that the UK is 

on track to meet its renewable energy generating targets. In 2020 and after, 

the emission factor is likely to reduce year-on-year as grid decarbonisation 

increases, with a consequential reduction in emissions associated with NGT. 

Rebuttal Argument 2 

3.5. Professor Andrews’ proof makes reference to potential improvements in bus 

technologies and consequential reductions in emissions. Professor Andrews’ 

proof and Statement of Case state in paragraph 5.1 Statement of Case (as 

annotated):  

“By 2020 EU legislation will force the passenger car average GHG emissions for 

each manufacturer’s fleet to be 95 g/km”; “Legislation is forcing engine 

manufacturers to achieve lower emissions and most buses by the time the 

trolley bus comes into service will have some form of hybrid engine, with the 

battery charged by the diesel engine”.  

3.6. As set out in Section 3.27 of my proof, alternative mode options were fully 

considered in the development of the NGT scheme. This process included 

consideration of alternative mode options as set out in Report C-1-16. This 

study draws upon a range of currently available data and studies to compare 

the relative current and potential future performance of different modes 

across a range of parameters, including efficiency and emissions. 

3.7. The Professor Andrews’ Statement of Case discusses emissions per 

passenger kilometre and potential changes to these figures in the future. In 

NGT A-08c-2 and as noted in Paragraph 4.23 of my Proof of Evidence, a 

comparison is made of the amount of CO2 per passenger kilometre delivered 

by different modes, including by NGT, bus and private car based on data 

published by DECC/Defra. This comparison was based on present day data 

from available published sources, and includes NGT based on present day 

grid electricity emission factors to provide a level base of comparison and 

therefore is not, as stated in the Andrews Statement of Case, a deliberate 

                                            
2
 https://www.gov.uk/government/publications/uk-renewable-energy-roadmap-second-update 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/296183/pn_march_14.p
df  

https://www.gov.uk/government/publications/uk-renewable-energy-roadmap-second-update
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/296183/pn_march_14.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/296183/pn_march_14.pdf
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misrepresentation. Improvements might be expected in all technologies in 

the future.  

3.8. The Professor Andrews’ Statement of Case presents a comparison made 

between NGT and buses based on equal engine output. In this comparison, 

Professor Andrews presents an estimate of emissions gas of gCO2 per kWh 

engine output for a typical 2020 bus of “525 gCO2/kWh”. This is then 

compared to the value for NGT based on the present day grid emissions 

factor. While Professor Andrews states that NGT would still show lower 

emissions based on this comparator, this still produces an erroneous 

comparison since the benefit is based on projected improvements for bus 

technology. But the same treatment is not given in Professor Andrews’ 

Statement of Case since the electricity emission factor used is based on the 

present day. This is also the case for the presented comparison of emissions 

per passenger kilometre presented in the Statement of Case, where future 

car emissions are compared to NGT with present day grid electricity 

emission factors. 
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4. Air Quality 

4.1. This Chapter of the rebuttal response has been prepared by Mr Leather, with 

assistance from Mr O’Brien, Mott MacDonald’s air quality expert. 

Rebuttal Argument 1 

4.2. In paragraph 2.1 of his Proof of Evidence, Professor Andrews’ states that the 

vehicle emission factors used in the air quality assessment do not take 

sufficient account of the effect of cold starts on the A660 North of Leeds. 

“As the A660 has a very large number of houses alongside it for much of the 

route, as does the South Leeds section, there will be cold start of much of 

the traffic onto this route each morning. Similarly in the evening all the traffic 

travelling out of Leeds will have a cold start at the start of the journey and will 

in many cases join the route in a cold start state (i.e., water and lube oil and 

catalyst will not be at their hottest condition for minimum emissions)”.  

4.3. And: 

“‘The procedures that the NGTSC has used have not recognised the 

importance of the cold start for their air quality assessment and they have no 

mention of using the Enhanced Cold Start Procedures in the protocol that 

they were following, even though it was part of that protocol. This is a major 

failing of the air quality assessment”. 

4.4. The dispersion modelling carried out for the air quality assessment uses 

emission factors from Defra’s Emission Factor Toolkit. The Emission Factor 

Toolkit is provided by Defra for use by local authorities in assessing impacts 

from road traffic emissions. Its use is also advocated within Defra’s 

LAQMTG(09) guidance for dispersion modelling studies of road traffic 

emissions. As noted within Professor Andrews’ Proof, an additional model is 

available to predict cold start emissions. However, Professor Andrews 

acknowledges, use of this model “might be useful for a scheme appraisal, for 

example a car-park or out-of town shopping complex where many cars will 

start their journeys with cold engines.” [underlining added]. Use of the cold 

start emissions model was not necessary because the traffic data indicates 



        REB-1 OBJ1637 

 

Page 11 of 19 
 

that the proportion of vehicles making short journeys within the modelled 

area, and therefore under cold start conditions, is not significant. In addition, 

the Scheme is not anticipated to significantly change the number of vehicles 

making short journeys. Therefore this aspect of the modelling does not have 

implications for the change in ambient concentrations that the modelling 

predicts to occur as a result of the Scheme. The overall performance of the 

model (i.e. its ability to predict roadside contributions of pollutants, which 

including the applicability of the emission factors used), has been addressed 

through the model verification and adjustments process in accordance with 

Defra’s LAQMTG(09) guidance and the model has been shown to be 

performing acceptably. 

4.5. Professor Andrews’ Proof refers to an SAE Paper 2013-01-2528, given in 

evidence, which reports the findings of a study undertaken by Professor 

Andrews. The study is based on an assessment of emissions from a diesel 

van regulated under the EURO 3 standards only and therefore the basis for 

extrapolating the findings for the entire vehicle fleet for Leeds in 2020 is 

limited. In addition, the Paper does not appear to attribute an increase PM10 

or NOx emissions to cold start conditions (which are the focus of the air 

quality assessment) as it does for CO and THC, but rather to higher 

acceleration and fuel use. 

Rebuttal Argument 2 

4.6. In paragraph 2.4 of his Proof of Evidence, Professor Andrews’ states that the 

vehicle emission factors used in the air quality assessment do not take 

sufficient account of congested traffic: 

“However, the main problem with the assessment is that in urban congested 

traffic the test cycle is known to be completely unrepresentative of vehicle 

movement.” 

4.7. And 

“The unrepresentative nature of the emission factors used in this work for the 

driving patterns that the TB will change on the other traffic, makes the 
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emissions predictions wrong.” 

4.8. And in paragraph 2.4 of his Proof of Evidence: 

“In any assessment of the impact of the TB its effect on congestion of other 

traffic and on the consequences for emissions must be included. As this was 

not done for the NGT TB, the air quality impact of the TB cannot be 

determined and the conclusion of no significant impact is not justified.” 

4.9. As noted in Mr Robertson’s evidence, the scheme is not predicted to 

increase congestion. Congested traffic which is not associated with the 

scheme is accounted for within the dispersion modelling by a combination of 

speed data from the traffic model, and appropriate emission factors which 

take account of those speeds. As noted above, the emission factors used are 

from a recognised and appropriate source and the overall performance of the 

model (i.e. its ability to predict roadside contributions of pollutants, which 

including the applicability of the emission factors used), has been addressed 

through the model verification and adjustments process in accordance with 

Defra’s LAQMTG(09) guidance. 

Rebuttal Argument 3 

4.10. In paragraph 2.5 of his Proof of Evidence, Professor Andrews states that the 

comparison between the model results and monitoring shows that the model 

is not accurate and under-predicts concentrations: 

“The results of the predictions for the existing traffic conditions in the HGTSC 

show that this is the case, as there is no agreement with the extensive air 

quality monitoring data for Leeds. This is shown for NO2 in Fig. A1 of 

Appendix A-08c-1 Air Quality TA. This has no agreement between the model 

and the real air quality measurements, in the worst case a measurement of 

48 μg/m3 is predicted as 23, an error of over 100%. Out of 28 measurement 

points one was predicted correctly. The predictions actually show that there 

was no correlation between the predictions and the measurement and that 

the prediction procedures were thus useless. To then use these useless 

prediction procedures to access the impact of the TB scheme is fraudulent 
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science.” 

4.11. The overall performance of the model (i.e. its ability to predict roadside 

contributions of pollutants) has been addressed through the model 

verification and adjustments process in accordance with Defra’s 

LAQMTG(09) guidance and the model has been shown to be performing 

acceptably. Professor Andrews’ Proof refers only to the ‘unadjusted’ model 

dispersion model results, i.e. those which have not been adjusted to deal 

with the uncertainty associated with the modelling process.  

Rebuttal Argument 4 

4.12. In paragraph 2.5 of his Proof of Evidence, Professor Andrews states that no 

attempt was made to predict the number of exceedences of the daily PM10 

ambient air quality standard: 

“Thus both NO2 and PM are under predicted and no attempt was made to 

predict the number of exceedences of the daily limit under EU requirements. 

The procedures using in the prediction are incapable of predicting 

exceedences of the daily limit and yet this is the key health issue.” 

4.13. And 

“The exceedences of the 24 hour standard for PM10 of 50μg/m3 were also 

the greatest in Headingley and these varied over the period 2006 – 2010 

from 11 to 24 days.” 

4.14. And in paragraph 3.12 

“None of this is mentioned in the NGT environmental statement, which does 

not mention the number of daily exceedences of the PM10 standard. As the 

consultants who wrote the report will know the facts on the health hazards of 

PM10 and the significance of the daily exceedences, it must be concluded 

that they have been deliberately withheld from their report – or they are 

simply incompetent.” 

4.15. Assessment of the changes in ambient concentrations of PM10 against the 

24 hour mean standard has been included within the air quality assessment 
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and uses a method recommended in Government guidance. The method is 

described in Air Quality Technical Appendix B-2, paragraph 2.37 and the 

results are described in paragraph 4.24. 

4.16. Professor Andrews’ Proof states that there were ‘exceedences’ of the 24 

hour mean PM10 standard in Headingley. ‘Exceedences’ is a term often 

used to describe a situation in which an air quality standard has not been 

met, though not always. It should be noted that, as the PM10 24 hour mean 

standard incorporates an ‘allowance’ of 35 days in which concentrations can 

be above 50 μg/m3, the monitoring data referred to does not show non-

compliance with the standard. 

Rebuttal Argument 5 

4.17. In paragraph 3.3 of his Proof of Evidence, Professor Andrews’ states that the 

assessment should have considered ozone, SO2, benzene, CO, 1,3-

butadiene and that there is a legal requirement to do so. PAH, heavy metals 

and CO emissions should also have been assessed:  

“The air quality assessment of the impact of the TB is limited to NOx and PM 

whereas the legal requirements are for consideration of SO2, benzene, CO, 

1,3- butadiene, and ozone. European directives on PAH and heavy metals 

would also require these to be included.” 

4.18. And 

“None of this has been considered in the air quality assessment of the impact 

of the TB and this again makes the air quality impact assessment inadequate 

and fails to comply with the EU requirements of an Air Quality impact 

assessment. Paragraph 3.4: As the TAA notes, Directive 2002/3/EC relating 

to ozone (O3) in ambient air; applies to any air quality assessment in Europe 

and its neglect in this document makes it non-compliant with the 

requirements of an air quality assessment. Paragraph 3.5: Also not 

considered are the issues of heavy metal emissions (from the electric motor, 

the batteries used to store the regenerative braking energy and friction on 

the overhead cables) and polycyclic aromatic hydrocarbon (PAH) emissions, 
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which are the class of pollutants that are potentially cancer forming. This is a 

legal requirement in Europe as noted in the TAA.” 

4.19. It is incorrect that these pollutants are legally required to be included within 

the air quality assessment or that their exclusion from the assessment makes 

it non-compliant with EIA requirements. The purpose of the EIA is to identify 

only the likely significant effects of a development by presenting information 

that is reasonably required to assess the effects of a project. This is reflected 

within the Scoping process which allows the issues to be addressed within 

the ES to be established. The Air Quality Section of the Scoping Report 

notes that no assessment is considered necessary for emissions of any 

pollutants other than NO2, PM10 and PM2.5 as no significant emission 

sources of these pollutants are introduced or affected by the scheme and 

concentrations are expected to be well below air quality objectives within the 

study area.  

4.20. Professor Andrews’ Proof refers to SO2, benzene, CO, 1,3- butadiene, PAHs 

and heavy metals. Ambient concentrations of these pollutants are low within 

the study area and/or changes in emissions as a result of the Scheme would 

be extremely small. There is no potential for a significant effect in relation to 

these pollutants and therefore no requirement for them to be assessed within 

the EIA. This approach is also reflected within the Design Manual for Roads 

and Bridges which only requires detailed assessment for pollutants where an 

exceedence of an air quality standard is likely. Ozone is described as a 

‘secondary’ pollutant as it is not emitted directly but rather formed through 

the oxidation of volatile organic compounds (initiated by sunlight) in the 

presence of nitrogen oxides (NOx). High ground level ozone concentrations 

can cause negative effects on human health and vegetation. The formation 

of ozone can take a long time and therefore ozone is formed many 

kilometres from emission sources. Because of this the formation of ozone is 

not considered a local air quality management issue and it is instead 

controlled through national and international emission controls and 

agreements such as those that relate to emissions standards for vehicles 

and power stations etc. The complexity of the ozone formation process and 
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the wide geographic spread of pre-cursor sources means that modelling on a 

local scale for schemes such as the NGT is not appropriate, and is not 

required under the Design Manual for Roads and Bridges (DMRB) 

assessment methodology. 

Rebuttal Argument 6 

4.21. In paragraph 3.13 of his Proof of Evidence, Professor Andrews’ states that 

there has been no assessment of CO emissions against an EU standard for 

annual average CO concentrations (of 0.5 mg/m3) or an unspecified CO 

standard for 24 hour concentrations. In addition, that an EU standard for 

annual average CO concentrations is not met within the city according to 

data from a monitoring site: 

“The CO emissions, which were not included in the air quality impact 

assessment, were for Leeds an annual average of 1.3 – 3.1 mg/m3 at the 

AUN site with 2.2 mg/m3 in 2010 and this is well above the EU standard for 

annual average CO of 0.5 mg/m3.” 

4.22. And 

“The consequences for exceedences of the 24 hour CO standard will be 

substantial but the local air quality evidence for this is missing from the 

Leeds City Council air quality reports and from the TB EIA.” 

4.23. EU Framework Directive 2008/50/EC does not contain an annual mean 

standard or 24 hour mean standard for CO. It does provide an 8 hour running 

mean standard of 10 mg/m3. This standard is not exceeded within Leeds, or 

elsewhere in the UK according to Defra’s reporting to the EC, as required by 

the Directive: 

“The UK is compliant with the European limit value for CO, with the 8-hour 

running mean concentration consistently below 10 mg m-3 at all monitoring 

sites in recent years.” [Air Pollution in the UK 2012, Defra, September 2013, 

G-4-87] 

4.24. As noted above, there is no requirement to assess the Scheme’s impact on 
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CO concentrations as there is no risk of potentially significant impacts for this 

pollutant.  

Rebuttal Argument 7 

4.25. In paragraph 3.17 of his Proof of Evidence, Professor Andrews’ states that 

the air quality assessment should have discussed the reduction in emissions 

from diesel buses that are anticipated by 2020. 

“A surprising omission form the air quality EIA is the lack of discussion of the 

reduction in emissions from the diesel buses that are expected to be reduced 

in frequency.” 

4.26. And 

“Thus the direct emissions from buses are no longer a significant 

disadvantage relative to the TB with no direct emissions of PM or NOx. As 

the NGT EIA for air quality did not discuss this issue, it indicates that they did 

not think it was significant. However, it is the usual quoted reason for the 

environmental benefit of a TB and it is a further indication that this was not 

an adequate EIA for the TB.” 

4.27. Changes in traffic flows caused by introduction of the Scheme, including 

changes in bus movements, are accounted for within the air quality 

assessment as they are reflected within the traffic data upon which the 

dispersion modelling is based. In addition, reductions in pollutant emissions 

as a result of more stringent standards in future years, including that for 

buses, is accounted for within the emission factors used in the dispersion 

modelling. This is clearly described within Air Quality Technical Appendix (B-

2) and does not require further discussion within the assessment. 

Rebuttal Argument 8 

4.28. In paragraph 4.2 of his Proof of Evidence, Professor Andrews’ states that 

there was no attempt to assess the increase in pollution in the 200 metre 

zone from affected roads: 

“This shows that the environmental impact of the TB scheme extends to 
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200m either side, and the consultants used in this study clear new that the 

impact of the TB would be in this zone. Yet there was no attempt in the Air 

Quality Environment Statement to assess the increase in pollution in this 

zone. Around 5,000 households and 10,000 people live in this pollution 

enhanced emissions alongside the TB and it is the impact on air quality for 

those affected by the TB that should have been assessed, not the impact on 

the average air quality in Leeds.” 

4.29. Modelling has been carried out to predict concentrations at receptors where 

changes in ambient concentrations as a result of the scheme are likely to be 

greatest and where the air quality standards (against which the scheme is 

assessed) apply. This allows the worst case changes in pollutant 

concentrations to be assessed at specific receptors in order to aid in the 

identification of potentially significant effects. In addition to this, modelling 

has been undertaken at residential receptors near to roads affected by the 

Scheme, and all those experiencing an increase or decrease of annual mean 

NO2 concentrations greater than 1 μg/m3 have been identified. This is 

described within the Air Quality Technical Appendix (B-2, paragraph 4.25) 

and those receptors are shown in ES, Drawing number 312694/AQ/002. As 

the Air Quality Technical Appendix (B-2, paragraph 4.25) notes, 

concentrations increase by 1 μg/m3 at 198 properties, and decrease at 464 

properties. 
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Appendix 1: Annotated version of Professor Andrews’ Proof of 

Evidence  
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