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TWA/13/APP/04/OBJ/728: Proofs of Evidence with rebuttal response: summary 

 Professor J.F. Griffiths, BSc, PhD, DSc 
14a Wood Lane 

Headingley 
Leeds 

LS6 2AE 
 

12 October 2014 
 

Ref: TWA/13/APP/04/OBJ/728 Proofs of Evidence: summary 

 

My name is John Griffiths, and I have emeritus status as Professor of Combustion Chemistry at 

the University of Leeds.  I have been a resident in north Leeds for over 45 years and I have lived in 

the district of Headingley for 40 of those years.  I use the A660 corridor regularly, by cycle, on foot, by 

public transport and by car.   

 

I have submitted the listed documents in objection to the proposed NGT scheme.  These 

documents constitute my ‘proofs of evidence’.  In this summary I highlight the substance of my proofs 

of evidence, set out in the context of the statement of matters listed by the TWAO Unit, DoT, dated 

18 February 2014.  The submitted documents are referenced with abbreviated identification.   

 

Submitted 25 January 2014 

TWA/13/APP/04/OBJ/728: Statement of Case 

TWA/13/APP/04/OBJ/728: Statement of Case, Appendix 1 

TWA/13/APP/04/OBJ/728: Statement of Case, Appendices 2 and 3 

TWA/13/APP/04/OBJ/728: Statement of Case Appendix 4(a, b and c) 

TWA/13/APP/04/OBJ/728: Statement of Case, Doc_1 

TWA/13/APP/04/OBJ/728: Statement of Case, Doc_2 

TWA/13/APP/04/OBJ/728: Statement of Case, Doc_3 

TWA/13/APP/04/OBJ/728: Statement of Case, Doc_4 

TWA/13/APP/04/OBJ/728: Statement of Case, Doc_5 

TWA/13/APP/04/OBJ/728: Statement of Case, Doc_6 

TWA/13/APP/04/OBJ/728: Statement of Case, Doc_7 

Submitted 10 March 2014 

TWA/13/APP/04/OBJ/728: response to NGT Statement of Case 

TWA/13/APP/04/OBJ/728: response to NGT Statement of Case, Appendix 1 

Submitted 15 March 2014 

TWA/13/APP/04/OBJ/728: response to NGT Statement of Case, supplement 1 

Submitted 27 March 2014 

TWA/13/APP/04/OBJ/728: Proofs of evidence 

Submitted 22 July 2014 

TWA/13/APP/04/OBJ/728: Proofs of evidence with responses to REB-1, OBJ/0728 
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1 Aims, objectives and need for the proposed Trolley Vehicle System between Holt Park 

and Stourton 

 

A-01-2, section 3.2.4 states, “Support and facilitate targeted regeneration initiatives and economic 

growth in the more deprived areas of Leeds”.  With respect to the North Line of the proposed NGT 

route, in my view, these are totally unjustified assertions, as is elaborated in OBJ/728: response to 

NGT Statement of Case, section 1 and also in OBJ/728: Proofs of Evidence with rebuttal 

response.   

 

It is, at best, disingenuous to suggest that locations north of Woodhouse and Hyde Park (i.e. 

Headingley, Weetwood, West Park, Lawnswood and Holt Park), which are amongst the most affluent 

areas of Leeds conurbation and along nearly 50% of the entire route, have a greater claim for 

‘targeted regeneration initiatives’ than extensive, deprived areas of the inner city and other districts 

east, south and west of the centre.  I have no misunderstanding of the inability of NGT to support 

targeted regeneration initiatives (Rebuttal 2.3.1, REB-1, OBJ/0728).  Not a single location featured in 

NGT Statement of Case, Figure 3.3 ‘Areas for Future Land-use Change’ is even remotely 

associated with the North line.  If NGT were to be truly a targeted regeneration initiative, it would 

penetrate east Leeds, in which there are high levels of deprivation and unemployment.   

 

2 Justification for the particular proposals, including anticipated transportation, 

regeneration, environmental and socio economic benefits of the scheme 

 

Anticipated Transportation 

As set out in OBJ/728: response to NGT Statement of Case section 2.1, less than 5% of the 

population of Leeds might be potential users of the North line, and the proportion is likely to be 

considerably lower than this in reality.  By contrast, according to the Lower Level Super Output Area 

(LSOA) profiles for Leeds City Council, more than 15000 current residents in areas of north Leeds, 

which connect to the A660, will not have convenient access to NGT.   

 

Moreover, the size and shape of the north Leeds area is in a dramatic state of flux, as a result of 

planning applications for large scale residential development.  Considerable residential expansion is 

expected in Adel, Bramhope, Cookridge and Moseley Wood.  As this development evolves, many 

more people will be disenfranchised than is the case even at present.  Connectivity is not enhanced 

and, as far as an ever-increasing number of commuters are concerned, connectivity will be reduced 

(see OBJ/728: response to NGT Statement of Case, sections 2.1 and 2.4).   

 

Rebuttal 2.21.1 (REB-1, OBJ/0728) creates the worst possible situation for residents of Bramhope 

and the outer reaches of Adel, whereby the necessity of using the car with a view to parking at the 

Bodington site forces them to make the most significant contribution from exhaust emissions to 

atmospheric pollution caused by modern cars, notably a journey of less than 5 km from a cold-engine 

start.   
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3 The main alternative options considered by the proposals and the reasons for 

choosing the proposed scheme 

 

The Low Carbon Vehicle Partnership has defined a low carbon emission bus as follows: 

"A Low Carbon Bus produces at least 30% fewer Greenhouse Gas Emissions than the average Euro 

3 equivalent diesel bus of the same total passenger capacity. The emissions will be expressed in 

grams of carbon dioxide equivalent measured over a standard test, and will cover ‘well-to-wheel’ 

performance, thereby taking into account both the production of the fuel and its consumption on 

board".  ‘’ A ‘tank-to-wheel’ assessment, i.e. “..reducing emissions at point of use,..” (A0.08b, 3.6), 

has been adopted by the proposers of the NGT scheme, rather than ‘well to wheel’ performance.  

This is an abdication of responsibility.   

 

 The details related to ‘well to wheel’ emissions of alternative options, particularly with regard to the 

development of hybrid buses, and emerging fuel technologies, are documented in OBJ/728: 

Statement of Case, section 4.2, and in OBJ/728: response to NGT Statement of Case, 

supplement 1, section 3.1.  There is substantial, supporting information given also in OBJ/728: 

Statement of Case, Doc_3.  Central to the argument also are the emissions from fossil-fuel fired 

power stations, as set out in OBJ/728: Statement of Case, section 4.1, with supporting information 

in  OBJ/728: Statement of Case, Doc_5 and Doc_7.   

 

The headline figure is that the ‘total traction and non-traction energy demand for the NGT scheme 

is estimated at around 9,000 MWh per year’ (A-08h-5, Executive summary, and 3.15).  This yields 

the overall emissions potential to be more than 2800 g/km.  The latest ‘New bus for London’ hybrids 

have greenhouse gas emissions of 690 g/km, which is 25% of those predicted overall from the NGT 

data for a Leeds trolleybus.  These data and their origins are discussed in OBJ/728: Proofs of 

evidence with responses to REB-1 and OBJ/728: response to NGT Statement of Case, 

supplement 1, section 3.1. 

 

An EU directive is that, by 2050,  40 - 60% of electricity generation should be achieved from 

renewable sources (ec.europa.eu/energy/.../doc/2012_energy_roadmap _2050_en.pdf).  This EU 

ambition makes it clear that the NGT system will remain substantially reliant on fossil-fuel generated 

electricity.  In terms of greenhouse gas emissions, this means that for many decades to come NGT 

can hardly meet the performance of an existing, Euro 3-rated diesel bus and can never even remotely 

approach the performance of the NBfL hybrid buses, as proposed by ‘Firstbus’ for deployment 

throughout Leeds.   

 

To a great extent, vehicle emissions issues and air pollution are subject to a ‘legacy’ effect.  That 

is, there are improvements gained as each year passes.  Even from 2014 to beyond 2020 (a date by 

which NGT would not be in service) more than 5 years worth of old vehicles will be off the road, to be 

replaced by vehicles meeting current and immediate future emissions criteria.  My figures quoted for 

‘well to wheel’ greenhouse gas emissions from buses represent the position that prevails today, but 

improvements in performance through technology and fuels developments are continuing unabated.  



 4 

In C-1-16, section 3.1.4, the proposers appear to have disregarded the timelines and much of the 

information that is available about pay-back times associated with the development of hybrid vehicles 

and fuel technologies (see OBJ/728: Statement of Case section 4.3 and also OBJ/728: Statement 

of Case, Doc_3, the latter being a summary of the report by ‘Ricardo’ that was referred to, on day 52, 

by Mr Cameron in cross-questions to Mr Alexander.   

 

As a result of the continuing advances in bus and fuels technology, it is certain that there will be no 

willingness to fund, from local or national resources, any extension of the single, North – South NGT 

fixed line technology to other parts of the city.  NGT will never be ‘city wide’.  The current hybrid bus 

market and the subsequent development of bus transportation and fuels technology, as well as 

developments in electric bus technology, is such that the case for operation of flexible and clean 

buses for mass transportation will be even more compelling than it is now.  

 

 The proposers have addressed the use of trolleybuses throughout the world (NGT Statement of 

Case, section 16.31).  Almost all of these systems have been in use for many decades, over 50 

years in some cases.  There appear to be only four new systems developed since 2000, two of which 

constitute atypical circumstances (see OBJ/728: response to NGT Statement of Case, section 5).   

 

Of the 5000 trolleybuses said, by NGT, to have been bought since the year 2000, virtually all must 

be replacement vehicles on established systems.  Not one of them will have been constructed to a 

right hand drive specification.  This market for replacement vehicles represents an average of little 

more than 12 new vehicles per system, brought into service over a 13 year period, and is a miniscule 

contribution to public transportation.  Meanwhile, it is likely that several hundred thousand new buses 

(maybe 0.5 million or more) will have entered service around the world in that same time-frame.  

Trolleybuses constitute a niche contribution to public transport and remain in existence largely for 

historical reasons.  There seems to be little interest in embracing trolleybus technology anywhere else 

in the world, which leaves Leeds in peculiar isolation for no good reasons.   

 

5 The likely impact on the public, businesses and the environment of constructing and 

operating the system 

 

 (b) impacts on air quality  

It is not correct that the trolleybus system has zero impact on local air quality (e.g. NGT Statement 

of Case, 13.6 and Rebuttal 2.16.1 and 2.16.2).  A trolleybus will make as much impact on submicron 

particulates in the environment (defined as PM10 and PM2.5) as any other bus or heavy goods vehicle, 

as a result of brake and tyre wear and from road surface erosion (OBJ/728: Statement of Case, 

section 4.1, Tables 4.1 and 4.2).  The particulates will become airborne and will contribute to 

respiratory damage.  The submicron particulates generated by brake and tyre wear and from road 

surface erosion constitute more than 10% of the total PM10 and PM2.5 in the UK environment.  These 

statistics constitute a definitive position determined by a Government agency.  I quote from the 8th 

Informative Inventory Report from the UK National Atmospheric Emissions Inventory Programme 

(OBJ/728: Statement of Case, Doc_5), “In this, the 2013 report, emissions for 2010 are based on 



 5 

actual emissions rather than projections.”  My understanding is that submicron particulate generation 

was disregarded from modelling studies for NGT. 

 

 (h) the effects on open space and recreational facilities 

As set out in OBJ/728: Statement of Case, section 6, OBJ/728: response to NGT Statement of 

Case, section 6 and OBJ/728: response to NGT Statement of Case, Appendix 1, section 3, 

(p4/5), there is a coherent green corridor, about 1 km long through central Headingley.  This is not 

public space but it is the only element of ‘green’ continuity in Headingley, which is an already 

impoverished area, as acknowledged by Leeds City Council in the Headingley and Hyde Park Design 

statement, adopted by the Council in 2010.   

 

Photographs presented in OBJ/728: Statement of Case, Appendix 4 (a, b and c), taken during 

July 2013, show the nature and full extent of the green corridor through central Headingley.  A list of 

the majority of the trees, and their approximate ages are given in OBJ/728: Statement of Case, 

Appendix 5.  Once a road has been driven through this belt there can never be a complete recovery 

of the corridor or the green canopy that has evolved over several centuries.  The impact of its loss, in 

terms of social and general well-being for the local population, is immeasurable.  It will be expunged 

from living memory, even for babies born today, the legacy for its destruction being a stark, green-

less, skyline, for the rest of our lives and those of future generations.  The significance should not be 

underestimated, as is done in NGT document A0.08b Environmental impact (see 7.49 and 7.159).  

For example, at about 7.30 pm on 1st October 2014, a Tawny Owl was calling from, and could be 

seen in one of the mature trees on Wood Lane.  This is a privilege which may be denied to anyone 

alive today.  

 

The comments in REB-1, Rebuttal 2.17.2 belie the reality.  From the photographs that I have 

submitted (OBJ/728: Statement of Case, Appendix 4 (a, b and c)) and from his site visits, the 

Inspector will realise that, of the mature trees that create the skyline and backcloth to central 

Headingley, by far the majority stand within the 20m wide strip required for NGT, from Headingley Hill 

to Alma Road.  There is no doubt whatsoever that this visual amenity will be totally lost to generations 

to come.   

 

7 The likely impact on motorists, including highway capacity and traffic flow 

 

Highway capacity and Traffic flow 

The A660 is a heavily used arterial route from areas north of Leeds into the city.  However, the 

proposers issued a document in which it is stated, “70% of cars and 45% of bus users from 

‘Headingley area’ ”.  The flyer was reproduced in OBJ/728: Statement of Case, section 8(i) and is 

inserted both in OBJ/728: Proofs of Evidence with rebuttal response and in this summary.  

Regardless of the origins of the forecast impacts (Rebuttal 2.23.1) a statement has been made that 

“70% of cars ..(come).. from ‘Headingley area’ ”.  This ‘fact’ was broadcast by the promoters to the 

general public, and was sufficiently explicit to mislead City Councillors and countless members of the 

public.  It certainly could not go unchallenged.   
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Consequently, I have quantified vehicle movements on the A660 and associated routes.  Whereas 

it would have been almost impossible to monitor the vehicles joining the A660 from residential side 

roads, it was possible to quantify the vehicles that are virtually certain to have originated from the ring 

road or beyond.  The key points to determine these data were at West Park roundabout, at the Spen 

Road junction, and on Weetwood Lane, at the Glen Road junction (see OBJ/728: Statement of 

Case, Appendices 1 – 3).  Surveys were also extended to include movements from Weetwood Lane 

and at Shaw Lane and North Lane.  The two periods adopted were during July and October 2013.   

 

 

 

The data not only confirm the belief that by far the majority of vehicles using the A660 through 

Headingley come from beyond the ring road, but also they reveal the diverse movements of private 

and commercial vehicles using the A660 corridor to go to the central Leeds area or elsewhere (see 

OBJ/728: Statement of Case, Section 2.2 and OBJ/728: Statement of Case, Appendices 1 – 3).  

If the proposers believe that 70% of cars on the A660 corridor come from Headingley area, this 

constitutes a fundamental flaw in the case for NGT.  If they do not believe it, why did they state it? 

 

8 The likely impacts of the scheme on ecological interests 

 

I have made reference to social and well-being consequences of the effects on open space under 

section 5(h).  However, major implications of the impacts of the scheme on ecological interests were 

set out in an objection to the Secretary of State for Transport, 30 October, which is submitted as 

OBJ/728: response to NGT Statement, Appendix 1 (see (p 4/5)).  The proposers’ description, 

“small paddock areas”, is pejorative and undermines the scale of this open space and its importance 
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to the ecology in the urban environment, as does PEBC 2012 10.6: “Two environmental aspects are 

noted as being adversely impacted by NGT: 10.6 Landscape (slight)’; and Biodiversity (moderate);...”   

 

The continuous 1 km belt constitutes an entire ecological system, stretching far beyond the 

confines of Headingley Castle.  Its extent is from Headingley Hill and through Central Headingley to 

Alma Road, and it supports insects, moths, butterflies, bats, birds and many mammals, for feeding, 

surviving and breeding.  The habitat for species important to the local environment must be 

preserved.  The loss of the habitat for moths by destruction of the meadow behind St Columba’s 

Church (referred to as “scrubland” by NGT / Metro) will break the food chain for bats and thereby 

destroy their habitat.  This destruction would happen as soon as construction begins, and cannot be 

mitigated.   

 

Let us not be mistaken: the consequence of loss of habitat has risen to be very high on the agenda 

throughout the UK as one of the most significant factors for the serious reduction of pollinating 

insects.  Moreover, as is the case for virtually all urban and rural Councils throughout the UK, it seems 

inevitable that there will be an unbridled zeal to mow the verges of the proposed corridor in a 

merciless way from a very early stage of the season, such that no larvae of any insects will ever be 

allowed to develop.  The demise of local populations of pollinating species and food for mammals and 

birds is inevitable.  NGT / Metro have failed to recognise the ecological impact of their plans.  The 

locality can never again be a ‘natural urban environment’ when an arterial route runs through it. On 

the contrary, a ‘sterile environment’ is the description that comes to mind.  The words “temporary 

adverse effects due to disturbance to, or loss of, habitat are predicted” constitute masterly 

understatement of the full extent of the lasting, ecological damage that will occur.  It is hard to believe 

that use of the meadow as a site for building works is consistent with Rebuttal 2.29.2 that, ‘The 

majority of the meadow behind St Columba’s Church will not be destroyed but retained.’  A 

photographic record of the continuity of the green corridor is given in OBJ/728: Statement of Case 

Appendix 4(a, b and c).   

 

 


