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1. Introduction 

1.1. This response has been prepared on behalf of the West Yorkshire Combined 

Authority and Leeds City Council (together “the Promoters”) to respond to 

the document produced by Professor G Andrews entitled “Rebuttal of the 

Rebuttal of Prof. G.E. Andrews Proof of Evidence by Professor Gordon E. 

Andrews 22.4.14 – 30.4.14” 

1.2. A timeline of submissions and rebuttals from Professor Andrews and the 

Promoters is given below: 

 Professor Andrews Objection letter submitted 31st October 2013 

 Professor Andrews Statement of Case 28th January 2014 

 Professor Andrews Proof of Evidence submitted 1st April 2014 

 Promoters rebuttal to Professor Andrews Proof submitted 15th 

April 2014 

 Professor Andrews rebuttal to the Promoters rebuttal submitted 

30th
 April 2014 

 Promoters rebuttal to Professor Andrews rebuttal issued on 4th 

June 2014 (this document) 

1.3. Therefore the responses raised in this document are responding directly to 

Professor Andrews submission dated 30th April 2014. 

1.4. It is not intended that this response should address 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. 

1.5. Chapter 2 of this response addresses a number of points raised by Professor 

Andrews. The Promoters responses to Professor Andrews have been 

prepared by Mr Kevin Leather (Mott MacDonald) with assistance from Mr 
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Terry Ellis (Mott MacDonald) on carbon issues and Mr Matthew O’Brien 

(Mott MacDonald) on air quality issues. 

1.6. Each of the Promoters’ witnesses who have contributed to this response 

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. 
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 2. Response to Points Raised 

Response 1:  

 2.1 Professor Andrews says that Councilor Lewis and the aims of the Scheme both 

‘inferred’ that the environment would improve and carbon would be reduced as 

a result of the NGT, but that the NGT ES shows that it would not. 

2.1.1 The assessment [Ref B-1] shows that NGT would cause improvements in 

air quality in some areas and deteriorations in others. The worst 

deterioration is concluded to be ‘minor adverse’. The NGT causes 

improvements at more properties than it causes deterioration. Overall 

the effect of NGT on air quality is concluded to be ‘not significant’. 

Repeating the original evidence of NGT is not a response.  

The NGT predictions of air quality in Leeds, particularly for the 

Headingley air quality monitoring station data does not predict 

the measured values by a wide margin, as shown in their 

evidence which was reproduced in my evidence. Part of the 

reason for this is the inadequate modelling of real world traffic 

emissions that is contained in the model used. The fact that the 

model used is that recommended in guidance does not alter the 

fact that it does not agree with measurements of air quality in 

Leeds. If it can’t predict the current air quality it is in my expert 

opinion useless in predicting the influence of the NGT on air 

quality. To quote Margaret Thatcher – ‘Guidance is guidance – it 

is not the law’. 

The test cycle on which the emissions data for the model is based is not 

representative of the type of congested traffic in large cities, 

which is the dominant source of the poor air quality in Leeds at 

present [see SAE Paper 2005-01-1617 by Prof. Andrews, which 

presents instantaneous velocity and acceleration profiles for 

traffic at peak times on the NGT northern route. The unsuitability 

of the current EU test cycle for urban congested traffic is well 

accepted by transport emissions experts and the current test 

cycle is being abandoned and Europe has legislated for 



the use of the World Harmonisation Test Cycle (WHTC) to be 

used from Euro 7 legislation onwards. This test cycle is more 

representative of real world city driving, but is still not 

representative of city congested driving as it is designed to 

represent city and motorway driving, whereas we are only 

interested in congested city driving. All the vehicles on the route 

in the reference year used in this study of 2031 will be post Euro 

7 and tested on the new test cycle. These vehicles essentially 

have no emissions other than those in congested traffic and 

under cold start, as will be demonstrated in my presentation 

evidence at the Inquiry. 

Also included in the Euro 7 vehicle emissions legislation is the 

requirement for portable emissions monitoring systems (PEMS) 

so that measurements under real traffic conditions can be 

undertaken by manufactures to prove that they have low 

emissions in real congested traffic conditions. All this is new, but 

will be done for all vehicles by the 2031 reference year of this 

NGT assessment. The lack of knowledge of the detail of vehicle 

emissions and the forthcoming legislation is disturbing in an air 

quality impact assessment for the year 2031.  

The inability of current air quality models to predict actual air quality 

measurements is well known. The reason is that the test dats in 

the models is for a test cycles that is not representative of city 

driving. The net results is that all the reductions in vehicles 

emissions from Euro 1 to Euro 6 have not produced a 

commensurate improvement in air quality. It is this type of 

prediction that has been used for the air quality impact 

assessment of the NGT TB. The NGT evidence shows that there 

model cannot predict actual measured air quality for NOx. 

What is of interest is the impact on the air quality that is breathed by the 

10,000+ people who live within 200m of the proposed route. I 

agree with the evidence in the NGT case that the effect of 

pollution from a road extends to about 200m each side. However, 

what they have given is the impact on air quality of Leeds as a 



whole not of the increase for those who live by the route or walk 

along the road by the NGT route. In their rebuttal of my evidence 

they have provided no rebuttal that they have not assessed the 

air quality for people who live alongside the route – but for the 

whole population of Leeds. 

The model used for air quality is also based on the Leeds Traffic model, 

which I have shown does not predict traffic movements at 

junctions to an acceptable degree of accuracy. It is these traffic 

movements as well as the total traffic flow that gives rise to 

congestion. I have shown that the NGT data shows that 

congestion of other traffic on the road used by the NGT will 

increase if the traffic flow increases, which NGT predict to occur. 

The worse the congestion the worse the traffic emissions and 

hence none of these effects have been included in the NGT air 

quality evaluation. 

In addition the cold start emissions of traffic based in houses alongside 

the route has not been taken into account in the air quality 

assessment. They have now, as discussed below, carried out the 

required impact of the cold starts at the two new car parks, which 

they had omitted from the original NGT case. However, they have 

still not taken into account that many people live along the route 

and cold start into the congested traffic at peak traffic flow times. 

A vehicle that cold starts into a traffic jam, as will occur on the 

A660, never lights off the catalyst until it sees a high speed 

movement that generates an exhaust temperature above 400oC 

and this requires fast moving traffic or hard accelerations, none 

of which occur in congested traffic. As the congestion will get 

worse with the NGT this problem will get worse. Their rebuttal 

has no comment on the real problem of their assessment of air 

quality – the lack of consideration of increases in emissions from 

traffic on the route and traffic joining the route under cold start 

conditions. 

NGTs defence is to say the guidance does not require this to be done. If 

the guidance is inappropriate for the circumstance of the case, as 



I submit, then following the guidance does not comply with the 

primary legal requirement in the circumstances of this case. This 

will be a matter for the inspector to decide. 

2.1.2 There would be a small increase in CO2 emissions when NGT is in 

operation [A-08b Paragraph 7.32] but NGT would increase public 

transport capacity on the network with fewer emissions than would 

occur if other modes of transport were used [A-08c-2 Paragraph 4.29]. 

Again repeating their statements that I have shown, using NGT data, to 

not be true is not a rebuttal. As I have shown, the model they are 

using in hopeless at predicting the change in traffic flows at 

junctions and these dominate the cause of congestion. The 

model is thus inadequate to base predictions of traffic flows 

under congested traffic and hence of the air quality and CO2 

effects of the NGT TB. 

I have shown that a current EURO 6 bus today will have about the same 

CO2 emissions as the trolley bus. However, there are EU 

mandated CO2 reduction targets of 20% from now to 2020 that all 

bus manufacturers will have to comply with. One way of doing 

this is to use hybrid engines and by 2031, the reference year, 

hybrid buses would be commonplace (forced in by European CO2  

regulations on heavy and light duty transport CO2 regulations 

already announced). In addition other lower cost alternatives to 

hybrid buses are now a practical reality.  

Reading Bus Company are using Biogas fuelled buses in natural gas bus 

engines currently available and the city of Malmo has had all its 

buses on biogas for several years. Biogas offers negative CO2  

emissions as the gas is derived from food waste that would 

otherwise go to landfill and generate methane emissions, a 

powerful GHG. 

In addition the CO2 argument of NGT relies on their assumption (they 

have not proved this, as discussed above) that the NGT will not 

increase congestion in other traffic. As this is obviously a wrong 

conclusion, as I will show at the Inquiry and was shown in my 



rebuttal evidence, their conclusion that the other traffic will not 

generated extra CO2 is also incorrect. An increase in congestion 

results in an increase in fuel consumption and CO2 emissions 

due to the increase in stop-start actions in congested traffic and 

the low overall speeds. The impact of the NGT on other traffic is 

much more important from a CO2 viewpoint that the emissions 

due to the TB electricity consumption.  

2.1.3 This accords with the Statement of Aims [A-01-2 paragraph 3.2] and 

the Local Transport Plan [D-6-11 Section 2.2] both of which aim to 

reduce transport emissions of CO2 and other greenhouse gases. 

Again repetition of unproven statements in their evidence is not a 

rebuttal. 

As discussed above, I have shown in detail in my rebuttal how their 

estimate of negligible increase in CO2 from other traffic is 

incorrect. 

Item: NGT 3 Environmental 

NGT Rebuttal Argument 1 – Carbon 

Response 2:  

 2.2 Professor Andrews argues that NGT would increase CO2 emissions and this 

would conflict with the Statement of Aims. 

2.2.1 There would be a small increase in CO2 emissions when NGT is in 

operation [A-08b Paragraph 7.32] but NGT would increase public 

transport capacity on the network with fewer emissions than would 

occur if other modes of transport were used [A-08c-2 Paragraph 4.29]. 

Here we are back to the issue of traffic flows and congestion. As the NGT 

accept that the current A660 part of the route is already 

congested then an increase in traffic flow on this route will result 

in more congestion and more CO2 emissions. 



They are claiming above that the people on the TB are not driving cars 

and hence CO2 would be lower. However, the proportion of the TB 

filled with passengers from the Park and Ride are in a minority. 

As I stated in my rebuttal evidence  ‘It is worth noting in the Figures 

Table 12.4 of C-1 NGT Business case that at all times of the day nearly 

50% of the passengers are assumed to have previously used the buses and 

will transfer to the trolleybus. Only 10% of the trolley bus load in the PM 

peak hour is projected to come from Park and Ride and this rises to 20% in 

the AM peak hour. This means that the NGT TB will be very lightly loaded 

at the start and end of its journeys at the park and rides.’  Thus only 20% 

of passengers will come from Park and Ride at peak hours and 

these are the only new people that will use public transport 

rather than continue driving. For most of the day it will only be 

10%.  

For the 10 journeys in one hour at peak time with full TBs the number of 

passengers carried from the park and ride will be 32 per TB or 

320 in total. There will be at this time according to NGT 2031 data 

1404 vph north of the RR travelling south. Potentially this means 

that 320 extra people at peak times will be transported to jobs in 

central Leeds and this is what the NGT case would have you 

believe. Unfortunately for NGT their data shows that most of the 

traffic N of the RR does not want to go to the city centre. 

An example of congested flow on the A660 in Leeds travelling from the 

North into the City centre and based on NGT data in App. 6-6-6. 

All these flows were based on measured peak morning traffic 

flows: 

N of Ring Road (RR) 1335 vph 
Turn left 400 vph and Turn right 327 vph 
Join from east 144 vph and join from west 180 vph 
Traffic S of RR 932 vph (70% of that prior to the junction, but only 46% of 
the flow from N actually wanted to go S). 
Between RR and next junction 30 cars join the flow 962 vph 
1st junction S 73vph leave the main flow and 270 join. 
2nd junction S 2 left before this, flow is 1157 but 19 leave at this junction 
and 65 join leaving 1203 going S. 
3rd Junction (Traffic lights) 145 turn left or right and 44 join the flow S 
1102 vph 
4th Junction 988 vph arrive (14 left the flow in between) and 26 leave the 
flow with 4 joining to go S (but 65 join to go N). 966 going S 



5th Junction 1090 arrive (124 joined the flow in between), 102 leave the 
flow and 575 join the flow leaving 1563 travelling S 
Total distance 2km and there were 2400 individual vehicle movements 
into or out of the main flow. Each movement stops traffic. 
Only 21 % of the flow N of ring road was still travelling S after 2km. 

Thus less than 1/5 of the traffic north of the RR wants to go beyond 

Headingley as the 2km mark is the North Lane Junction. This is 

280 passengers per hour, which is only 17.5% of the TB capacity 

per hour. Thus for the TB to achieve its claims ALL the drivers N 

of the RR who want to go beyond Headingley into the city would 

have to travel by the TB, This is unlikely to happen. 

The NGT modelling consistently shows that any cars displaced by the 

NGT TB will be replaced by other cars travelling into Leeds due 

to the projected increase in demand from jobs in central Leeds 

by 2031. The model was shown in my evidence to show that the 

LTM was very bad at predicting the flows leaving and joining the 

main flow at junctions so it underestimates congestion, which is 

strongly influenced by the number of cars joining and leaving the 

flow. This underprediction of the influence of the NGT TB on 

congestion leads to the underprediction of its affects on CO2 and 

other emissions. 

There will be very modest CO2 reductions due to the NGT TB as by 2020 

all new cars will have <95 g/km and by 2025 <~75 g/km. In the 

reference year of 2031 most cars will be <75 g/km which is the 

stated TB CO2 in g/passenger/km. At this stage there is no CO2 

benefit in transferring from a car to the TB. 

2.2.2 This accords with the Statement of Aims [A-01-2 paragraph 3.2] and 

the Local Transport Plan [D-6-11 Section 2.2] both of which aim to 

reduce transport emissions of CO2 and other greenhouse gases. 

The whole point of my objection is that these Stated Aims have not been 

shown to be achieved. The NGT repeatedly makes the claim that 

CO2 and GHG are reduced but they have not shown the detailed 

evidence. Indeed it is impossible to know where the stated 75 

gCO2/passenger/km for the trolleybus comes from. I in my rebuttal 



I have used their data on the stated power consumption for the 

TB, but the assumptions on passenger occupancy rates are not 

in the evidence submitted. 
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Response 3:  

2.3 Professor Andrews says that the CO2 emissions per journey of the trolleybus 

have been underestimated in the ES and provides his own calculation. 

2.3.1 The methodology used in the ES for the calculation of CO2 emissions is 

highly conservative in terms of the power demand estimate, assuming 

full passenger occupancy, and making conservative assumptions 

about the in-vehicle heating, cooling and lighting demand [A-08c-2, 

paragraph 2.25 to 2.27]. 

Well for the first time the above states that full passenger occupancy 

has been assumed. This NOT a conservative assumption but a 

grossly optimistic assumption. My calculations use the power 

consumption data that is in the NGT evidence, as stated in my 

rebuttal. The NGT have provided no detail of how they arrive a 

their figures. 

2.3.2 Additional new modelling of the more likely and realistic parameters 

has been undertaken and shows that total power consumption would 

be approximately 30% lower than stated in the ES (3.5 kWh/km and 

1800g CO2/km): [See OBJ0728 rebuttal evidence to professor J 

Griffiths paragraph 2.12.2]. 

2.3.3 Professor Andrews has included non-traction electricity sources [A-08c2 

paragraph 2.16] but this is not appropriate as this does not provide a 

fair comparison with other modes (e.g. emissions would arise from bus 

depots). In addition, Professor Andrews has underestimated the 

distance travelled by the trolleybus by only accounting for a single 

direction resulting in his estimates for energy use (kWh/km) and 

CO2/km being too high. This leads to his incorrect assertion that 

passenger occupancy figures would need to be higher than as 

assessed in the ES. 

Where in the evidence is a Journey defined as a return journey of 30km? 

If a journey is 30km and not the 15km that I assumed then 

obviously the CO2 emissions per km are halved. If NGT’s claim 

that in the time their evidence was written on the 4.6.14 



when the above rebuttal was sent and now the power 

consumption of TB has reduced by 30% is accepted, then my 

estimate of the CO2 emissions would reduce to 2023 g/km and the 

difference from their figure of 1800 g/km is due to my inclusion of 

the other stated power consumptions in the system, which NGT 

claim above are not fair to include.  

Thus my estimates come out with very similar figures to those of NGT. 

However, NGT did not have a figure for gCO2/km for the TB in their 

evidence. They have still not explained where their figure of 75 

g/passenger/km comes from. 1800/75 is an average passenger 

loading of 24 or 15% of capacity as an average throughout the 

day. This is probably realistic but implies that outside of peak 

times when 100% loading would be expected, the loadings of the 

TB are likely to be very low.  

The NGT case for CO2 improvements with the TB are based on 

unrealistically high CO2 emissions from passenger car vehicles 

and not those that will apply during the life of the TB. 75 

g/km/passenger will be bettered by passenger cars by 2050 as EU 

CO2/km legislation will force the technology to be adopted. In 

reality there will be no CO2 benefit from the displaced cars. Also 

all the above ignores the increase in CO2 from the other traffic 

that will encounter increased congestion due to the operation of 

the TB on an already congested road. There is no mandated 

requirement for TBs to have CO2 reductions over the same time 

period as  the TB CO2 is that of the UK electrical supply system 

and there is no mandated reduction in electricity generation CO2. 
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NGT Rebuttal Argument 2- Carbon 

Response 4:  

 2.4 Professor Andrews argues that future emission rates for buses will decrease 

and will be lower than those for NGT. 

2.4.1 It is acknowledged that future emissions from buses will be likely to 

decrease as technology improves in the future [C-1-16 Table 3.11] as 

well as for other technologies. As noted in the ES [A-08c-2 Paragraph 

2.19 and Paragraph 4.29] the emissions from NGT are likely to be 

lower than those presented in the ES, owing to the worse case 

assumptions adopted in the ES, improvements in grid electricity 

factors and improvements in trolleybus technology. 

 

There is no ‘likely’ about the future decrease in CO2 emissions 

from buses as this is legislated for by European mandated 

reductions. There is no equivalent mandate to reduce CO2 from 

electricity supply and what the CO2 associated with electricity 

supply in the future is pure speculation – there is no mandated 

target that suppliers have to meet or face draconian fines, as 

there is in the automotive industry. To meet these mandated 

target one of the options is hybrid buses which store energy and 

ultimately will lead to diesel electric buses similar to those used 

in the rail industry, where the diesel engine generates electricity 

and does not power the wheels directly. This technology is 

already in production for passenger cars in the GM Volt (Vauxhall 

Ampere) and other similar vehicles, where certified CO2 

emissions are 27 g/km compared with the Euro standard for 2020 

of 95 g/km. The cost of these vehicles is about twice that of a 

conventional petrol vehicles. For buses other ways of storing 

energy are being developed (not batteries), compressed air 

storage and hydraulic energy storage as two of the techniques 

being developed for buses. A further development for buses that 

are currently available are LNG and CNG gas powered buses of 

high efficiency and low CO2  and when combined with biogas, as 

currently done in Reading in the UK and Malmo in 



Sweden and many other cities around the world, give the lowest 

available CO2 emissions from transport. Trolley buses make CO2 

sense in France as the electricity supply is 80% nuclear now they 

do not make CO2 sense in the UK now or in the foreseeable 

future. 

2.4.2 Professor Andrews’ emission rates for buses are based on an unknown 

future scenario and have not been compared to NGT on a like-for-like 

basis; Professor Andrews uses emissions per km based on much 

smaller capacity vehicles than proposed for NGT. 

The NGT team seem to be unaware of the EU mandated reductions in 

CO2 from road transport vehicles – the future is not unkown it is 

legislated for. It is only in the electricity supply for the NGT TB 

where the future CO2 is unknown. 

2.4.3 The Sub-Mode Options Report [C-1-16 Section 3 Table 3.11 and Section 

5] and Alternatives Report [C-1-1 Section 3] both considered the use 

of diesel hybrid bus technologies as alternatives to a range of options 

including the catenary-wired system with the objectives of NGT 

including those associated with emissions. 

What does considered mean? Very few other cities having considered 

hybrid buses have rejected them – London is a prime example 

and as they have paid for the development, why does Leeds not 

take advantage. However, due to the EU mandated CO2 

reductions for diesel vehicles included buses, all buses in the 

future and all heavy duty road transport will have hybrid 

propulsion systems of some form. All will be available in 

production from all bus manufacturers by 2020 as this is the main 

way manufacturers will meet the mandated CO2 reduction 

standards. 
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Item NGT 4 – Air Quality 

NGT rebuttal argument 1 - Air Quality, 

Response 5:  
 2.5 Professor Andrews states that the air quality assessment presented in the ES is 

deficient because it does not consider cold start emissions from the Bodington 
and Stourton car parks. 

2.5.1 Cold start emissions were not included within the dispersion modelling 

process. This is because the emissions associated with cold starts at 

the Bodington and Stourton car parks were considered to be extremely 

small and therefore inconsequential to the conclusions of the 

assessment. 

The NGT TB have admitted that cold start was not considered NOT that it 

was considered to be small. The extra work that they have done 

following my objection was because the guidance they were 

following required cold start to be considered for road schemes 

with new large car parks. To pretend now that it was not 

considered because they knew it was small is not true. 

2.5.2 In order to provide further context of the size of the contribution of cold 

start emissions to ambient concentrations, further model results are 

provided in Appendix 1. As the modelling shows, using the 

conservative assumption that all vehicles leaving the car park would 

have cold engines, cold start emissions from the car park would 

contribute a maximum of 0.07µg/m3 and 0.02µg/m3 to annual mean 

NO2 and PM10 concentrations respectively. As noted above this 

represents an extremely small proportion of overall ambient 

concentrations (around 0.5 % for NO2), and does not change the 

conclusions of the assessment. 

Their modelled cold start for the two car parks does satisfy me that the 

impact is relatively low. It is interesting to note that the lowest 

project air quality for NOx is the no NGT case and that they 

model a small increase in NOx following the use of the NGT TB. 



However, the rebuttal misses my main point about cold start. The NGT 

route is lined with houses where vehicles cold start straight into 

the congested traffic. Cold start emissions in the legislation are 

for those in the test cycle which have a higher intial acceleration 

than occurs in congested traffic. For a TWC for a SI vehicle to be 

functioning at 90+% the catalyst has to be at 400oC or above. 

This temperature is never reached under cold start into 

congested traffic. I have shown that the NGT evidence shows 

that congestion will increase with the NGT TB this means that 

the cold start emissions will increase with the NGT TB. 

The small impact of the NGT predictions of cold start is difficult to 

understand. If this was the case then the vehicle legislation 

would never have included cold start in the test procedures. 

During cold start of a SI vehicle with a TWC, raw emissions are 

released at 10 times the level in the exhaust when the catalyst is 

hot . The main difference between a Euro 1 and Euro 6 SI vehicle 

with a TWC is that the cold start is much shorter. Thus vehicle 

manufacturers and catalysts manufacturers such as JM spend 

most of the emissions control development time getting the cold 

start emissions to be as low as possible. If cold start is so critical 

in engine emissions they cannot not be critical in air quality 

assessments. I thus do not believe that the model being used 

has an adequate consideration of cold start emissions issues. 

The fact that it is in guidance does not mean the legal 

requirements have been complied with.  

Response 6:  

2.6 Professor Andrews argues that with regard to NGT rebuttal argument 2 (Air 

Quality), the ES Air Quality assessment has underestimated the air quality 

effects of NGT because it does not account for increased congestion or the 

effects of cold start emissions and because the emission factors used are not 

appropriate. 

2.6.1 Traffic congestion will not be increased by NGT as shown in the 

evidence of Gordon Robertson (APP-6-2). 



Unfortunately repeating the same statement in the NGT evidence 

does not make it correct. The evidence does not show how 

this conclusion was arrived at.  

 I have shown in detail in my rebuttal that the NGT evidence 

shows an increase in congestion. The NGT evidence on 

traffic flows has not been analysed by NGT. There is no 

evidence given by NGT to support the statement that the 

NGT will NOT increase the congestion of other traffic. 

Their prediction that the NGT will increase the traffic flows 

south along the A660 must have an increase in congestion 

associated with it as it is well know that congestion 

increases with traffic flows and it is absurd to state that 

this does not occur. This will be demonstrated using NGT 

data for the A660 N-S route in my presentation at the 

Inquiry. 

I have also shown that if the congestion increases then emissions 

will increase and predictions of the impact of the NGT TB 

on emissions do not take into account this effect as the 

data on which their methodology is based does not 

include the impact of congestion on emissions. 

This is now accepted by the EU legislators as the air quality in 

Europe is not improving in proportion to the reduction in 

emissions from vehicles and it is concluded that this is 

due to the test cycle not being representative of real world 

congested driving. The test cycle is being changed 

worldwide to become more real world based as a 

consequence. In addition the EU is legislating for portabe 

emission monitoring equipment (PEMS) to be used to 

demonstrate that in real world driving in congested cities 

the emissions remain low. All these changes are coming 

for the reasons that I gave in my evidence. 

The NGT air quality team seem not to know of these changes. The 

fact that the guidance they use is increasingly out of date 

seems not to bother them. As the reference year for the 
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NGT TB scheme is 2031 these changes should be taken 

into account and more importance placed on the role of 

congestion. 

The entire issue of cold start and its impact on emissions is 

related to these real world effects. Cold start is longer in 

congested traffic, as in my evidence. Vehicles that cold 

start into the congested traffic, as they come from the 

many housed that line the route or streets that connect to 

the NGT route , have not been considered in the air quality 

assessment. 

2.6.2 The Air Quality assessment uses the ‘Emission Factor Toolkit’,  

provided by Defra (Available at http://laqm.defra.gov.uk/review-

and-assessment/tools/emissions.html) [Ref NEW AQ1 (see 

website)] for use by local authorities in assessing impacts from road 

traffic emissions. Its use is advocated within Defra’s technical guidance 

for air quality assessments, available 

at https://www.gov.uk/government/uploads/system/uploads/attachment  

data/file/69334/pb13081-tech-guidance-laqm-tg-09-090218.pdf [Ref 

REB-2 OBJ 1637 

NEW AQ2 (see extract in Appendix 1)] and it is one of the most 

common datasets used in the UK for assessing road traffic emissions. 

2.6.3 The NGT is not anticipated to significantly change the number of 

vehicles making short journeys and, as indicated above, the 

contribution of cold start emissions to ambient concentrations is 

extremely small. 

NGT Rebuttal Argument 3 and 4 – Air Quality 

Response 7:  

 2.7 Professor Andrews states that the traffic model does not predict traffic flows 

with sufficient accuracy and the dispersion model does not predict daily 

concentrations at the monitoring sites accurately. Professor Andrews states 

that the lack of accuracy, and under prediction, means the assessment cannot 

http://laqm.defra.gov.uk/review-and-assessment/tools/emissions.html)
http://laqm.defra.gov.uk/review-and-assessment/tools/emissions.html)
https://www.gov.uk/government/uploads/system/uploads/attachment
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be relied upon to assess the effects of NGT. 

This is incorrect. What I stated was that the model does NOT predict 

with the required accuracy (15%) the changes in flows at junctions. This 

is the number of vehicles that turn left or right and that join the main 

flow from the left or right direction. The errors here were much larger 

that the 15% agreement for the main flows. As it is the flows leaving and 

joining the main flow that mainly cause the congestion, this was a 

source of the underestimation of the impact of the NGT on congestion. 

I stated that it did predict the total flow in the main direction within 15%, 

apart from in a few instances which were all on the NGT N route. 

2.7.1 In accordance with Defra’s LAQMTG(09) guidance [Ref NEW AQ2 (see 

extract in Appendix 1)] the assessment includes a comparison with, 

and adjustment of, model outputs with local monitoring data at 34 sites 

within Leeds [Ref B-1]. 

2.7.2 The outcomes show no systematic tendency for the model to over or 

under predict concentrations and demonstrates overall satisfactory 

agreement with the monitoring data. 

This is only true for the main flow direction as I showed in my 

evidence. This rebuttal has not addressed the key finding that 

predictions of the changes in flows at junctions was poor and 

unreliable. 

Response 8:  

 2.8 Professor Andrews states that the Leeds roadside monitoring data should have 

been used as the basis of the predictions of NGT on daily mean PM10 

concentrations. 

2.8.1 The method used in the assessment is based on monitoring data from 

Defra’s air quality monitoring stations across the UK. Because the 

method is based on a large dataset, and the approach is recommended 

by Defra ref TG09, it is considered more appropriate than basing daily 

mean predictions on the local monitoring data that represent a much 

smaller dataset (only 3 PM10 monitoring stations are currently in 

operation within Leeds) which would be less representative of the wider 



urban area that the model covers. 

But one of the monitoring stations is at Headingley on the N route 

of the NGT TB and this location could have been used in the 

assessment. This monitoring station already shows this location at 

Headingley to be one of the poorest air quality areas in Leeds. The 

impact of the NGT is local – 200m either side of the route. Only 

local measurements and predictions will predict what the impact is 

on people who live along the route. I do not see the relevance of 

the UK wide monitoring stations to a local pollution issue. 

Response 9:  

2.9 Professor Andrews states that there is no limit at which PM10 does not affect 

health and the European regulations that the NGT rely on are not safe 

levels but minimum target levels at which Europe can start to fine countries 

that do not conform. Enforcing this is a problem as most large cities have 

difficulty in meeting these targets due to traffic congestion. 

2.9.1 As noted within the UK’s Air Quality Strategy [Ref NEW AQ3 (see extract 

in Appendix 1)]. “It is not currently possible to discern a threshold 

concentration below which there are no effects on the whole 

population’s health.” Nevertheless, ambient standards for PM10 are set 

within EU Directives, English Regulations and UK Policy with the aim of 

achieving low concentrations in the context of local constraints, 

capabilities and public health priorities. These are the standards that the 

air quality assessment is required to use. 

I see that the NGT are in agreement with my statement that there is no 

lower limit of PM10 below which there are no health effects. The 

number of deaths increase by 1% for every 10 µg/m3 increase in 

PM10. The air quality standards are not levels below which the 

health effects are negligible, they are levels at which cities can be 

fined for having poor air quality. 



2.9.2 Monitoring carried out by Defra and Leeds City Council shows that 

concentrations are well below the PM10 standards. Annual mean 

concentrations at roadside locations were around 25 µg/m3 in 2012 

compared to a standard of 40 µg/m3 [Ref B-2, Table 3.3]. Defra expects 

PM10 concentrations to reduce in future years. 

I would agree that post Euro 6 PM emissions from diesels will be 

negligible as they are all fitted with diesel particulate filters. Hence 

any effect of the NGT on diesel vehicle movements will have no 

effect on PM10 as the filter collects any higher PM that may be 

emitted. 

2.9.3 By the opening year of 2020 the maximum annual mean PM10 

concentration predicted by the modelling at a residential receptor is 19 

µg/m3 and NGT effects are concluded to be ‘negligible’. [Ref B-2, Table 

4.4]. 

 

The major point of my objection on air quality statements by the 

NGT team appears to have been missed. What the NGT rebuttal 

shows above and in their other evidence is that the NGT will not 

change ambient air quality – it will increase slightly, but not 

significantly. 

Why then does NGT publicity keep claiming that the NGT will 

improve air quality, when all their evidence is it will not improve or 

increase significantly air pollutants. 

 

In a Press release on July 12 2009 the Metro Chairman, Coun 

James Lewis, said: "I'm delighted to announce that Metro and 

Leeds City Council have been given approval for their job-creating, 

economy-boosting, environment-improving, time-saving, carbon-

reducing, congestion-busting NGT trolleybus scheme.” 

 

These claims are repeated in NGT publicity and evidence and I 

have shown and the NGT evidence shows (as they have detailed in 

the above rebuttal) that the ‘environment improving’ and ‘carbon 

reducing’ claims are not true. I also contend that the ‘congestion 

busting’ claim is also not true. 
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NGT Rebuttal Argument 5 – Air Quality 

Response 10:  

2.10 Professor Andrews questions why legislation for pollutants other than NO2 and 

PM10 that was referred to was not followed. Professor Andrews states that 

emissions of nitrogen oxides (NOx), sulphur dioxide (SO2), particulates (PM) 

and mercury should have been considered as the NGT uses electricity and 

these pollutants are emitted by power stations. Professor Andrews also says 

that Carbon monoxide (CO) and benzene should have been assessed. 

2.10.1 The ES refers to Directive 2008/50/EC on ambient air quality and 

cleaner air for Europe which contains the standards for the pollutants 

that were assessed. The Directive also contains standards for other 

pollutants and these are described to provide context only. 

2.10.2 Emissions from power generation plant and their potential effect on air 

quality are the subject of assessments, and controls, required under 

the UK consenting processes [Ref NEW AQ4 (see website in 

Appendix 1)]. Consideration of the air quality impact from power 

generation related emissions that could be attributed to the NGT are 

not within the scope of the Environmental Impact Assessment because 

they do not have the potential to cause significant effects. The effect 

that emissions from power plants in the region have on air quality in 

Leeds (both current and future) are included within the assessment 

[Ref B-2, paragraph 3.15]. 

NGT again have missed the point of my objection. I did not say that these 

pollutant were important, it was NGT who said that they had to be 

considered and then did not include the results of this 

consideration in their evidence.  

 

My comments that are quoted merely asked why if legislation the NGT TB case 
referred to as relevant was not followed. Below is the extract from their own 
documents Doc. A-08c TA Air Quality 
 
1.9 This section summarises the relevant European and national legislation, policy and 

planning guidance in relation to air quality. In addition, UK regional and local planning 

policy guidance has been reviewed in order to identify relevant air quality policy implications 

related to the proposed scheme. 
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European Union (EU) legislation 

1.10 EU Framework Directive 96/62/EEC [1] on ambient air quality assessment and 

management came into force in November 1996 and had to be implemented by Member 

States by May 1998. 

This Directive aimed to protect human health and the environment by avoiding, reducing or 

preventing harmful concentrations of air pollutants. As a Framework Directive, it required the 

European Commission (EC) to propose ‘Daughter’ Directives which set air quality limit and 

target values, alert thresholds and guidance on monitoring and measurement for individual 

pollutants. The four Daughter Directives are as follows: 

Council Directive 1999/30/EC (the first Daughter Directive) relating to limit values for 

sulphur dioxide (SO2), nitrogen dioxide (NO2) and oxides of nitrogen (NOx), particulate 

matter (PM10) and lead in ambient air; 

Directive 2000/69/EC (the second Daughter Directive) relating to limit values for benzene 

and carbon monoxide (CO) in ambient air; 

Directive 2002/3/EC (the third Daughter Directive) relating to ozone (O3) in ambient air; 

and 

Directive 2004/107/EC (the fourth Daughter Directive) relating to arsenic, cadmium, 

mercury, nickel and polycyclic aromatic hydrocarbons in ambient air. 
1.11 Directive 2008/50/EC on ambient air quality and cleaner air for Europe [2] was adopted 

in May 2008. This Directive merges the first three existing Daughter Directives and one 

Council Decision into a single Directive on air quality (it is anticipated that the fourth 

Daughter Directive will be brought within the new Directive at a later date). It also sets new 

standards and target dates for reducing concentrations of fine particles. 

 

Response 11:  

2.11 Professor Andrews states that an assessment of ozone has been excluded 

because of the “difficulties of modelling it” and that the question whether NGT 

will increase or decrease ozone should be answered. He also states that 

“elevated levels of NOx mean elevated levels of ozone are formed”. 

2.11.1 The complexity of the ozone formation process and the wide geographic 

spread of 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. The nature of the ozone formation process means that 

the NGT does not have the potential to cause significant changes in 

ozone concentrations and this pollutant has therefore been excluded 

from the local air quality assessment as part of the normal Scoping 

process of the EIA. This is reflected in the DMRB guidance which 

states: “Because of the regional generation and destruction of O3, 

objectives are not prescribed in LAQM [Local Air Quality Management] 

regulation. Therefore this objective remains a national 



objective.” [Ref NEW AQ5 (see extract in Appendix 1)]. 

I am quite happy to accept that if there is no significant impact of the NGT 

on ambient NOx then there will be no impact on ozone. However, 

this means that air quality in this regard cannot be said to be 

improved by the NGT TB. 

NGT Rebuttal Argument 6 – Air Quality Response 12:  

2.12 Professor Andrews asserts that the air quality assessment should include an 

assessment of carbon monoxide emissions. 

2.12.1 The EIA Scoping Report [Ref: A-08b] scoped out the need to consider 

carbon monoxide emissions as ambient concentrations are very far 

below relevant standards across the UK [Ref NEW AQ6 (see extract in 

Appendix 1)] and changes in emissions caused by NGT do not have 

the potential to cause significant effects. 

The effect of the NGT on CO could have been included in the modelling 

and they could have demonstrated that there was no effect. The 

models they used would have a CO output as well as NOx and so 

they chose to leave this useful information out of their evidence. 

Their statement in 2.12.1 above implies that they have done the 

CO impact predictions – then why not include it as evidence. As I 

said in my evidence CO is a key marker for transport related 

pollution issues and is also the most common data recorded in 

atmospheric and roadside air quality monitoring. The information 

is useful not because there are any issues with ambient CO but 

because any change in CO will indicate an influence of the NGT 

on the emissions from other traffic. I accept that current CO 

levels in air quality measurements are not a health issue, but the 

changes in CO are still relevant to this proposal. 

NGT Rebuttal Argument 7 – Air Quality 

Response 13:  



2.13 Professor Andrews asserts that the air quality assessment should include an 

assessment of the reduction in emissions from the diesel buses in the future. 

2.13.1 See NGT Rebuttal argument 2 for carbon, above. 

See my rebuttal of this rebuttal above 
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NGT Rebuttal Argument 8 - Air 

Quality Response 14:  

2.14 Professor Andrews says that no attempt has been made to assess the increase 

in pollution in the 200m zone from affected roads. 

2.14.1 Professor Andrews’ points relating to the reliability of the traffic and 

dispersion modelling are addressed above in rebuttal arguments 2, 3 

and 4 above. 

These matters are not addressed, they simply repeat the statements in 

the NGT case on traffic congestion, where no evidence in detail 

was given and no detailed rebuttal of my analysis of their data 

has been given in this response or the previous rebuttals of my 

evidence. 
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Appendix 1 – Cold Start Emissions Modelling 

Purpose 

This Appendix provides a summary of the approach and results of the modelling of 
contributions of cold start emissions from vehicles using the Bodington and Stourton 
car parks. 

Method 

Emissions caused by cold start conditions have been calculated using the EXEMPT 
Cold Start Advanced Tool. The following key input data have been used: 

- At Bodington, 876 vehicle movements under cold start conditions; 

- At Stourton, 925 vehicle movements under cold start conditions; 

Emissions have been included within the dispersion modelling in order to calculate 
increases in ambient NO2 and PM10 concentrations at residential receptors closest to 
the exit road of each of the car parks. 

The approach is considered conservative because it assumes that all vehicles 
leaving the car park will have cold engines (i.e. they all will have parked for long 
enough to reach ambient temperature). 

Results 

Table 1 and Table 2, below, present the results of the modelling. As the results 
show, cold start road emissions contribute an extremely small amount to ambient 
pollutant concentrations and the conclusion of the assessment remains unchanged. 

Table 1 – Bodington Car Park 
Receptor Without  

Scheme 
With Scheme  
(no cold start) 

With Scheme 
(cold start) 

Cold Start  
Contribution 

Standard 

Annual Mean NO2 Concentrations (µg/m3) 

10/12 Otley Old Road 14.48 14.78 14.81 0.03 40 

347 Otley Road 14.06 15.49 15.55 0.07 40 

Annual Mean PM10 Concentrations (µg/m3) 

10/12 Otley Old Road 13.79 13.81 13.82 0.01 40 

347 Otley Road 13.78 13.78 13.79 0.02 40  

Table 2 – Stourton Car Park 
Receptor Without  

Scheme 
With Scheme  
(no cold start) 

With Scheme 
(cold start) 

Cold Start  
Contribution 

Standard 

Annual Mean NO2 Concentrations (µg/m3) 

Westbury Place 20.33 20.43 20.43 0.00 40 

Westbury Mount 27.72 27.51 27.52 0.01 40 
Annual Mean PM10 Concentrations (µg/m3) 

Westbury Place 17.25 17.23 17.24 0.00 40 

Westbury Mount 18.16 18.12 18.13 0.01 40  
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Ref NEW AQ2 

Ext rac t  

A2.09 The emissions for each link can be calculated using the Emission Factor  Toolkit (EFT) 

(see Chapter 2 of Main Document). The EFT requires  link specific input data of speed, 

traffic composition and road type. From this input data, emission factors (EFs) for each 

specific link being assessed will be calculated and can be applied to the geographic map 

of the roads and their Annual Average Daily Traffic (AADT24) traffic flow. Alternatively, if 

not using the EFT then the raw EF data are available from the NAEI website at 

www.naei.org.uk/data_warehouse.php 

http://www.defra.gov.uk/
http://www.naei.org.uk/data_warehouse.php


 

 Pollutant Description and main UK 
sources  Potential effects on health/ 

environment  

SCOTTISH EXECUTIVE 

 Ave:I
ntetlI Cyrulliad Cyrn. over 
Assemble Goverment 

4010 two,runene ,the 
..100.0110.9X1110. 

Particulate Particulate Matter is generally 
Matter categorised on the basis of 
(PM-PM to and the size of the particles (for 
PM2.51 example PM2.5 is particles 

with a diameter of less than 
2.5p m). PM is made up of a 
wide range of materials and 
arise from a variety of sources. 
Concentrations of PM comprise 
primary particles emitted 
directly into the atmosphere 
from combustion sources and 
secondary particles formed by 
chemical reactions in the air. 
PM derives from both human-
made and natural sources (such 
as sea spray and Saharan 
dust). In the UK the biggest 
human-made sources are 
stationary fuel combustion and 
transport. Road transport gives 
rise to primary particles from 
engine emissions, tyre and 
brake wear and other non-
exhaust emissions. Other 
primary sources include 
quarrying, construction and 
non-road mobile sources. 
Secondary PM is formed from 
emissions of ammonia, sulphur 
dioxide and oxides Of nitrogen 
as well as from emissions of 
organic compounds from I both 
combustion sources and 
vegetation. 

I Both short-term and long-term 
exposure to ambient levels of PM are 
consistently associated with respiratory 
and cardiovascular illness and mortality 
as well as other ill-health effects. The 
associations are believed to be causal. It 
is not currently possible to discern a 
threshold concentration below which 
there are no effects on the whole 
pOpvlation'S health. 

PM,0 roughly equates to the mass of 
particles less than 10 micrometres in 
diameter that are likely to be inhaled 
into the thoracic region of the 
respiratory tract. Recent reviews by 
WHO and Committee on the Medical 
Effects of Air Pollutants (COMEAP) have 
suggested exposure to a finer fraction of 
particles (PM2.s, which typically make up 
around two thirds of PM10 emissions and 
concentrations) give a stronger 
association with the observed dl-health 
effects, but also warn that there is 
evidence that the coarse fraction 
between (PM,. — PM2 s) also has some 
effects on health. 
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Ref NEW AQ3 

The Air Quality Strategy for 

England, Scotland, Wales and 

Northern Ireland 

 
Department for Environment, Food and Rural Affairs in partnership with the 

Scottish Executive, Welsh Assembly Government and Department of the 

Environment Northern Ireland 

Extract 

defra 
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S T A T U T O R Y  I N S T R U M E N T S  

2010 No. 675 

ENVIRONMENTAL PROTECTION, ENGLAND AND 

WALES 

The Environmental Permitting (England and Wales) Regulations  

2010 

10th March 21110 

Coming into force in accord:woe with regulation flab) 

CONTENTS 

PART 1 

General 

1. Citation, commencement, extent and applicatien 

2. Interp Tete:dna : general 

3. Interpretatico: Directives 

4. Exempt facilities 

5. Interpretation: exempt facilities 

G. Interpretation: local authority 

7. Interpretation: operate a regulated facility and operator 

h. Interpretation: regu rated facility and class of regulated facility 

4. Interpretatim: relevant function 

I C. ['riving notices, notifieatims and directions, and the subm ission of farms 

7  

1  

1 2  

1 2  

1 1  

1 1  

1 4  

14 

15  

PART 2 

Environmental Permits 
CRAFTER 

A p p l i c e i u n  1 . 1  t i p  t S .  a n d  n a p a r e r e e n t  6 r  a n  e n v  i n n u e e r t a l  

 1. Application to the Crerwn 15 

12. Recptrement for enriromneutal. permit 14 

CHAPTER 2 

G e r a  a m  e n v  O u n r o o r l a l  p e r m i t  

 la Grant fan emironmental permit 

14. Cci]tent and form of an environmental permit 16 

I5. Conditions in relaticri to certain Land lb 

 I. Mobile plant operating on the site of mother regulated facility eartlict of .an it 
ccriditicris 17 

17. Single site permits etc. 17 

Extract: 
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PART 2 

Actin ities  

CHAPTER I 

Energy actinium  

SECTION 1.1  

C01111161Slid9 ndivilies 

ArerprOaddi Secrhoi 

I. In this Section "tecoveted di-means waste oil which has been processed befuse being used. 

Part A(1) 

(a) Burning any fuel in an appliance with a muted thermal input of 54 or more megawatts 

(b) Unless carried on as part of a Part A(.2) a- Part B Activity, burring any— 

(i) waste oil; 

(ii) recovered 4:m- 

0W euel manufactured from, ca comprising , any other waste, 

in an appliance with a rated thermal input of 3 or more megawatts, 11.01 inns 

than 50 megawatts. 

hderprgation and opplicarim of art 4(1) 

L Far the purpose of Part A( 04) of this Section, whose 2 or more appliances with an aggregate 

rated thermal input of 511 megawatts or more arc opera-and on the sane site by the same 

operator those appliances must be neated as a single appliance with a mod tIonual input of 50 

megawatts Cr MOPE. 

2, Nothing in this Part of this Section applies to burning fuck in an appliance installed on an 

offshore plate= situated on, above a- below those parts oft& sea adjacent to England and Wales 

from the low water mark to the seaward baseline of the United Kingdom territorial sea. 

3. In paragraph 2, -offshore platform- meals any fixed a- floating so-Limo wh ich— 

(a) is used for the purposes of or in connection with the production o epetroleum , and 

(b) in the ease of a floating structure, is maintained an a station during the course 

of production, 

but does not include any structure where the principal purpose of the use of the structure is the 

establishment of the existence of petroleum cr the appraisal of its characteristics, quality or 

quantity or the extern of any TEMP...011in whidm it occurs. 

4. In paragraph 3, -petit. kurn- includes any mineral oil a- rel..ri.ve hydrocarbon mid natural gas 

existing in its natural condition in strata but does not include coal a- bituminous shales or other 

stratified deposits from which oil car be extracted by &-structive distillation. 

5 kri Part A( l )(b)(iii) of this Section, -fuer excludes gas produced by biological. degradation o 

waste in a Landfill that is not listed in Part 2 of this Schedu 

Pan  B  

Unless falling within Part A(I )(a) of this Section— 

(a) Bum ing any furl (other than a fuel mentioned in Part A( 1).(13)) in— 

(i) a boiler, 

(ii) a furnace; 

(iii) a gas turbine; or 

(iv) a cam:nark:in ignition engine, 

with a net rated thermal input of 24 or Mire Megawatts, but A Tilted thermal input or less than 

50 megawatts. 

(b) Burning any—

(i) waste (tit; 

accovered cal; 

solid filet which has been manufactured Eon waste by an activity Ur...caving the 

application of heat, 

in an app licence with a rated thermal input of less than 3 megawatts. 

(c) Burning fuel manufactured from or including waste (other them a fuel mentioned in 

paragraph (b)) in an appliance with a net rated the., __ ua:Ll input of 0.4 or more megawatts,  

but a rated tleanal input of less than 3 megawatts. 

(d) Bunning fuel manufactured from or including waste (other than a fief mentioned in 

pa-agraph (b)) in 2 or more appliances which have a combined net rated thermal 

input of 4.4 or mom megawatts, but a rated thermal input of less than 3 megawatts. 

!Warp fretollon 6.4,16ppliathai of Art B 

L Part B does not apply to any activity fal ling within Pat A( I. ) or Pat A(2) of Section 5 I 

2. in Part B(e) a (d) of this Section, -`fuel" does not induce gas produced by biological 

degradation of waste 
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REF NEW AQ5 

DF,SIGN MANUAL FOR ROADS AND BRIDGES 

VOLUME II. ENVIRONMENTAL 

ASSESSMENT 

SECTION 3 ENVIRONMENTAL 

ASSESSMENT 

TECHNIQUES 

PART 1 

HA 207/07 

MR QUALITY 

SUMMARY 

This Advice Note gives guidance on the assessment of 

the impact that road projects may have on local regional 

air quality. It includes a calculation method to estimate 

local pollutant concentrations and regional emissions for 

air including those for carbon. Where appropriate, this 

advice may be applied to existing roads. 

INSTRUCTIONS FOR USE 

I. Remove Contents pages from Volume 11 and 

insert new Contents pages dated May 2007. 

2. Remove the document entitled 'Air Quality' 

dated February 2003 from Volume 11, Section 

3, Part 1 which is superseded by HA 207/07 and 

archive as appropriate. 

3. Insert the new Advice Note HA 207/07 

into Volume 11, Section 3. 

4. Please archive this sheet as appropriate. 

Note: A quarterly index with a full set of Volume 

Contents Pages is available separately from The 

Stationery Office Ltd. 

May 2007 

Extract 
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Annex A Volume 11 Section 3 

Vehicle-Derived Pollutants Part 1 HA 20'7/07 

NO3, which is more toxic and is therefore included in the 

EU Daughter Directive and the UK legislation. NO. also 

plays a number of important roles in atmospheric 

chemistry, and contributes to photochemical smog 

formation and acid deposition. Some of the products of 

reactions involving NO. arc powerful greenhouse gases. 

A l.6 Hydrocarbons (DC). This term generally covers 

all organic coin pounds emitted by road vehicles, both 

in the exhaust and by evaporation from the fuel 

system, and embraces many hundreds of different 

species. In the field of air pollution, hydrocarbons are 

analogous to VOCs. Some hydrocarbon compounds, 

such as benzene and 1,3-butadiene, are toxic or 

carcinogenic. Benzene is included in the second EU air 

quality Daughter Directive and the UK legislation, 

whereas 1,3-butadiene is included in UK legislation 

only. Inventories° have shown that road transport is a 

significant source of benzene (23%) and 1,3-butadiene 

(55%). Hydrocarbons are important precursors of 

photochemical smog, acidic and oxidising compounds, 

and they contribute directly and indirectly to the 

greenhouse effect. However, the reactivity of different 

hydrocarbon species varies widely. The composition of 

hydrocarbon emissions is strongly influenced by the 

composition of the fuel, so changes in fuel 

specifications can modify their impacts. 

A1.7 Particulate matter (PM). Road transport was 

responsible for 23% of the UK's PM.° emissions in 

20045'. Particles may be emitted from the exhaust, 

through the resuspension of road surface dust, and as a 

result of the abrasion of tyres, brakes and the road 

surface. Diesel exhaust contains much higher particle 

mass concentrations than petrol exhaust. Combustion-

derived particles generally comprise carbonaceous 

material, onto which a wide range of organic and 

inorganic compounds may be adsorbed. Exhaust 

particles are generally fine, with an aerodynamic 

diameter of less than 1.0 um. Secondary particles are 

also formed through a range of atmospheric chemical 

processes. Such particles are composed of nitrates and 

sulphates, which are associated with the acidification of 

water courses. Studies of the health effects of particles 

have historically concentrated on their chemical 

composition, but research has been extended to include 

effects associated with the particle size and relative 

surface area. Studies from the United States and 

elsewhere have shown a correlation between the 

concentrations of fine particles and mortality and 

morbidity that seems to be independent of the 

particulate composition. Particulate matter with an 

average diameter of less than 10 pin (PM,o) is included in 

the EU Daughter Directive and Air Quality Strategy. 

In addition, the EU is proposing a PM25 exposure 

reduction target and PM„ target value which will be 

followed by a PM25 limit value. An Air Quality 

Strategy PM„ objective is likely to follow. 

A1.8 Sulphur dioxide (SO2). Road transport represents 

a negligible source (less than 1%) of UK sulphur dioxide 

emissions. Concentrations may have been slightly 

elevated at heavily trafficked roadside locations in the 

past, but because the maximum permitted sulphur 

content of road fuels has periodically been reduced, the 

contribution is now much lower. 

A 1.9 Lead (Pb). Lead is a recognized neurotoxin, and as 

such is included in both EU and UK legislation. 

Formerly, lead compounds, mainly in the form of tine 

particles, were emitted by petrol vehicles using leaded 

petrol, but the prohibition of leaded petrol from general 

sale from 2000 has reduced concentrations to levels 

which are well below those considered harmful, except 

in a very few locations where there remain industrial or 

other non-traffic sources of lead pollution. 

A1.10 Carbon dioxide (CO2). Carbon dioxide is a 

major product of the combustion of all carbon-

containing materials, and is the most abundant man-

made greenhouse gas in the atmosphere. CO, is not 

considered in local air quality assessment since it is 

not toxic and causes no adverse environmental effects 

on a local scale but is included in the regional impact 

assessments expressed as carbon. Road transport 

accounted for 21% of the UK's carbon emissions in 

20041. 

A1.11 Ozone (02). Ozone is not produced directly from 

emission sources, but is created by photochemical 

reactions in the atmosphere involving oxides of nitrogen, 

hydrocarbons and other compounds. Because road 

transport is a major source of the compounds involved 

in these reactions, it is an important contributor to 

ground level 03 concentrations. In the immediate vicinity 

of roads, the amount of 03 in the air is governed mainly 

by the reaction between NO and 03, to produce NO2. 

Because roads provide an excess of NO from the traffic 

emissions, the reaction proceeds until most of the 03 is 

depleted, and consequently, 03 levels near to roads tend 

to be low. Because the control of 03 depends ultimately 

on the control of emissions of NO. and HC on a large 

scale, broad inferences of the effects of a road network 

or specific project may be based on the regional impact 

assessment. However, there is increased evidence that 03 

may not have a threshold and may therefore generate 

greater health impacts than previously expected. 

Because of the regional generation and destruction of 03, 

objectives 
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are not prescribed in LAQM regulation. Therefore 

this objective remains a national objective. 

A1.12 Polycyclic aromatic hydrocarbons (PAHs). A 

target value for PAHs was introduced in the fourth EU 

air quality Daughter Directive. PAHs are produced by all 

types of combustion, with the most important sources 

being specific industrial processes such as aluminium 

production, coke ovens and anode baking. The Air 

Quality Strategy has recently adopted a PAH standard 

expressed in terms of an individual marker compound, 

benzo(a)pyrene (B(a)P), not to exceed 0.25 ng/m3 as 

an annual average. Given the relatively low contribution 

to total PAH from road transport, and the paucity of 

transport emission data, it is not considered in road 

assessments, However, whilst the contribution of road 

transport was approximately half of total UK PAH 

emissions (based on the sum of the standard 16 

species) in 2004, it contributed only 6% of the total 

B(a)P19. 

A1.13 Trace metals. Target values for cadmium, 

arsenic, nickel and mercury have been set under the 

fourth EU air quality Daughter Directive and are likely 

to be achieved throughout the UK. They are not 

currently covered by the Air Quality Strategy. Road 

traffic is a relatively minor source (Cd is 7%, As is 

0.01%, Ni is 0.7% and Hg is 0.05%)19 so these metals 

are not considered in road assessments. 

A2 Air Quality Criteria 

A2.1 The mandatory air quality criteria operable in the 

UK are the limit values given in European Union 

Directives (Table A.1). The Stage 2 PM.0 EU limit values 

are not going to be pursued by the EU as the 

Commission has recognised that they are unlikely to 

generate a cost effective improvement in air quality20. 

The EU target values are not mandatory (i.e are non-

legally binding) but represent the maximum 

concentration in ambient air that a Member State 

should try to achieve (Table A.I ). The UK will be 

streamlining air quality legislation by consolidating the 

provisions of the existing Air Quality Limit Value 

Regulations 2003 with the proposed Air Quality 

Standards Regulations 2007. 

A2.2 The current Air Quality Strategy sets objectives for 

nine pollutants to protect human health, seven of which 

are in Regulations for the purposes of Local Air Quality 

Management (LAQM). The Strategy objectives are non-

mandatory but where the seven regulated objectives 

are not expected to be met by the target date, a local 

authority must declare an Air Quality Management Area 

(AQMA). In addition to the Strategy objectives for the 

protection of human health, national objectives have 

been set to protect vegetation and ecosystems, and 

these are listed in Table A.3. 

"' The Air Quality Strategy for England, Scotland, Wales and Northern Ireland- A consultation document on options for further 

improvements to air quality. Dcfra, April 2006. 
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