
  
 

 

  

 

Transport and 
Works Act 1992
 

The Leeds Trolley Vehicle System Order  
Maxwell Forni: Mott Macdonald
Noise and Vibration
APP-13-2: Main Proof of Evidence on 
behalf of the Applicants
1 April 2014

Documents Reference: APP-13-2



APP-13-2 

Page 1 of 51 
 

Table of Contents  

 

1. Introduction .......................................................................................................... 2 

2. Outline of Evidence .............................................................................................. 3 

3. Relevant Standards and Guidelines .................................................................... 5 

4. Construction....................................................................................................... 12 

5. Operation ........................................................................................................... 26 

6. Statement of Matters ......................................................................................... 39 

7. Response to Particular Issues Raised by Objectors .......................................... 40 

8. Summary and Conclusions ................................................................................ 45 

9. References ........................................................................................................ 49 

 

 

List of Appendices (Bound separately) 
 

App-13-3-1 Construction Noise Calculation Results  

 

 

 

 

  



APP-13-2 

Page 2 of 51 
 

1. Introduction 

Qualifications and Experience 

1.1. This is the Proof of Evidence of Maxwell Simon Forni.  I am a practicing 

environmental consultant with over 20 years’ experience, currently employed 

by Mott MacDonald Ltd as a Principal Acoustic Engineer. I have held this role 

for about five years, and have worked with Mott MacDonald for 22 years. My 

technical specialist area is acoustics. I am jointly responsible for a team of 11 

staff. 

1.2. I have a B. Eng. (Hons) in Engineering Acoustics and Vibration from 

Southampton University. I am a Chartered Engineer and I am also a Member 

of the Institute of Acoustics (MIOA). 

1.3. I have produced many technical assessments relating to major infrastructure 

projects including the A303 Stonehenge Bypass; Finningley and Rossington 

Regeneration Route Scheme (FARRRS); and the Highways Agency’s noise 

mitigation schemes. I am currently working on several infrastructure schemes 

across the country, including the Norwich Northern Distributor Road (NDR), 

Nottingham Express Transit (NET) and Centro Midland Metro in Birmingham. I 

recently acted as a reviewer to parts of the noise and vibration assessment of 

High Speed 2 (HS2). 

Scope of Evidence 

1.4. My Proof covers technical aspects of noise and vibration impacts and effects 

associated with the construction and operation of the Leeds New Generation 

Transport (NGT) Scheme. 

Declaration of Truth 

1.5. The Institute of Acoustics requires all members to abide by their code of 

conduct. I confirm I have developed my evidence in accordance with the code 

of conduct of my professional institution and I confirm that the opinions 

expressed are my true and professional opinions. 
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2. Outline of Evidence 

2.1. My evidence is based upon the Noise and Vibration Technical Appendix of the 

Leeds NGT Supplement to the Environmental Statement (ES) (B-4; Appendix 

I). 

2.2. My evidence will provide the following: 

 A summary of relevant legislation, standards and guidelines which have 

informed the basis and methodology of the assessment; 

 a summary of predicted construction noise and vibration impacts and 

effects associated with the NGT Scheme. For ease of reference I have 

divided my assessment of construction impacts into a number of separate 

construction activities, such as those associated with construction of the 

route, stops, sub-stations, park and ride sites, NGT depot, temporary 

construction compounds, replacement sports pitches, structural works 

(such as bridges), traffic on the existing highway network and demolition; 

 a summary of operational noise and vibration effects. These have been 

subdivided into impacts and effects arising from segregated sections of 

the NGT i.e. new sections of road; sub-stations; park and ride facilities; 

depot activities and the replacement sports pitches; and 

 conclusions. 

2.3. The assessment approach and methodology were discussed and agreed with 

the Environmental Assessment Manager for Leeds City Council (LCC) during 

the scoping stage of the environmental assessment of NGT (A-08b; Annex A; 

Section 5.10; Page 67-77). 

2.4. A specific request was received from the Department for Transport (DfT) that 

the ES should address operational noise at an appropriate period after 

opening, consider airborne and ground borne vibration impacts of road traffic 

displaced by the NGT and explain measures to maintain the condition of the 

road surface beyond the construction phase in order to mitigate ground-borne 

vibration. 
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2.5. The response from LCC raised similar queries to the DfT response. In 

addition, clarification of the methodology for consideration of construction 

noise was requested, particularly where existing background noise levels are 

relatively low. 

2.6. It is my belief that the aforementioned requests have been addressed.  
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3. Relevant Standards and Guidelines 

National Legislation and Policy 

3.1. I set out below a summary of the relevant standards and guidelines and 

explain in each case their relevance to the consideration of the NGT Scheme. 

3.2. The Land Compensation Act 1973 Part 1) (E-1-1, Chapter 26, Page 1) 

includes provision for compensation for depreciation in property value 

resulting from physical agents, which include noise and vibration, resulting 

from the use of public works, such as new or improved roads. This Act would 

be applicable to certain sections of the NGT route and residents would have 

the right to claim if they have been ‘injuriously affected’ once the NGT Scheme 

has opened and meet the relevant statutory criteria. 

3.3. The Noise Insulation Regulations 1975 (amended 1988) (E-1-4, 

Regulations 3 and 4, Pages. 6699 - 6701) were made under Part 2 of the 

Land Compensation Act for the statutory and discretionary provision of 

secondary insulation for dwellings adjacent to new and altered highways, 

subject to specific criteria being met. Should the NGT Scheme receive 

approval then a Statutory List would be published containing details of any 

eligible properties. 

3.4. Local authorities have other statutory controls on noise and vibration: Sections 

60 and 61 of The Control of Pollution Act 1974 (E-1-2, Pages 81-83) 

concern impacts relating to construction sites; and The Environmental 

Protection Act 1990 (E-1-7, S. 80, P. 89) which places a duty on local 

authorities to serve abatement notices where noise from premises, vehicles 

and machinery are judged to constitute a statutory nuisance. Compliance with 

these controls is required, although the requirements fall outside the planning 

system. The use of Section 61 of the Control of Pollution Act is a key element 

in mitigating construction noise and will be discussed in Chapter 4 of this 

Proof. 

3.5. The National Planning Policy Framework (NPPF) (E-4-21) came into force 

in March 2012. 
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3.6. Paragraph 109 of the NPPF (Page 25) states that: 

3.7. "the planning system should contribute to and enhance the natural and local 

environment by: … preventing both new and existing development from 

contributing to or being put at unacceptable risk from, or being adversely 

affected by unacceptable levels of soil, air, water or noise pollution or land 

instability". 

3.8. Paragraph 123 of the NPPF (Page 29) states that: 

3.9. “planning policy and decisions should aim to: 

 avoid noise from giving rise to significant adverse impacts on health 

and quality of life as a result of new development; 

 mitigate and reduce to a minimum other adverse impacts on health and 

quality of life arising from noise from new development, including 

through the use of conditions; 

 recognise that development will often create some noise and existing 

businesses wanting to develop in continuance of their business should 

not have unreasonable restrictions placed on them because of changes 

in nearby land uses since they were established; and 

 identify and protect areas of tranquillity which have remained relatively 

undisturbed by noise and are prized for their recreational and amenity 

value for this reason”. 



APP-13-2 

Page 7 of 51 
 

3.10. Within the NPPF, a footnote to the first two bullet points above refers the 

reader to the Noise Policy Statement for England. 

3.11. The Noise Policy Statement for England (NPSE) (E-4-17)  was issued by 

the Department for the Environment, Food and Rural Affairs (Defra) in 2010. 

Its purpose is to promote 'good health and a good quality of life through the 

effective management of noise within the context of Government policy on 

sustainable development'. The three main aims are to: 

 avoid  significant  adverse  impacts  on  health  and  quality  of  life  

from  environmental,  neighbour  and neighbourhood noise within the 

context of Government policy on sustainable development (Para.2.23);  

 mitigate and minimise adverse impacts on health and quality of life from 

environmental, neighbour and neighbourhood noise within the context 

of Government policy on sustainable development (Para. 2.24); and  

 where  possible,  contribute  to  the  improvement  of  health  and  

quality  of  life  through  the  effective management  and  control  of  

environmental,  neighbour  and  neighbourhood  noise within  the  

context of Government policy on sustainable development (Para. 2.25). 

3.12.  NPSE identifies that ‘Unlike many other pollutants, noise pollution depends 

not just on the physical aspects of the sound itself, but also the human 

reaction to it’ (Para. 2.9). 

3.13. The NPSE introduces the concept of Significant Observed Adverse Effect 

Level (SOAEL) as being ‘the level above which significant adverse effects on 

health and quality of life occur’ and states (Para. 2.22): 

3.14. ‘It is not possible to have a single objective noise-based measure that defines 

SOAEL that is applicable to all sources of noise in all situations.  

Consequently, the SOAEL is likely to be different for different noise sources, 

for different receptors and at different times.  It is acknowledged that further 

research is required to increase our understanding of what may constitute a 

significant adverse impact on health and quality of life from noise. However, 
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not having specific SOAEL values in the NPSE provides the necessary policy 

flexibility until further evidence and suitable guidance is available.’ 

3.15. NPSE also states (Para. 2,24): 

3.16. ‘The second aim of the NPSE refers to the situation where the impact lies 

somewhere between LOAEL [Lowest Observed Adverse Effect level] and 

SOAEL.  It requires that all reasonable steps should be taken to mitigate and 

minimise adverse effects on health and quality of life while also taking into 

account the guiding principles of sustainable development (paragraph 1.8).  

This does not mean that such adverse effects cannot occur.’ [My 

emphasis] 

Standards and Guidelines 

3.17. British Standard (BS) 5228 Code of practice for noise and vibration 

control on construction and open sites - Part 1: Noise (F-15) provides a 

methodology for predicting noise levels generated by fixed and mobile plant 

used for a range of typical construction operations. The standard includes a 

database of equivalent continuous noise levels (LAeq dB) at a reference 

distance of 10m from the source and a simple noise propagation model that 

can be used to make allowances for effects such as source-receiver 

distances, ground properties and utilisation time  

3.18. BS5228 'Code of construction practice for noise and vibration control on 

construction and open sites - Part 2: Vibration' (F-16) provides guidance 

on the effect of vibration and the likelihood it will cause complaint and 

cosmetic damage to buildings.  

3.19. Design Manual for Roads and Bridges (DMRB) Volume 11, Section 3, 

Part 7 "Noise and Vibration" (HD213/11) (E-4-20). The DMRB provides a 

methodology for the assessment of noise and vibration impacts arising from 

changes in road traffic and best reflects conventional EIA methodology. A 

method for assessment of both long and short-term impacts has been 

introduced where previously only long-term impacts were considered in 

evaluating impacts. The method takes into account the fact that for short-term 
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changes in road traffic noise, the smallest change in road traffic noise level 

that is considered generally perceptible is 1dB LA10,18hr. In the long-term a 3dB 

LA10,18hr change in road traffic noise is considered to be the smallest generally 

perceptible change. For this reason the magnitude of short-term and long-term 

impacts are expressed differently. DMRB notes (para. A3.8) that “Over most of 

the audible range, a subjective impression of a doubling of 

loudness….equates with an increase in sound pressure level of 10dB. 

Doubling the energy level (for example the volume of traffic) increases the 

noise level by 3dB” 

3.20. Since future noise levels cannot be measured directly, they must be calculated 

from the scheme design and forecast traffic flows. The future traffic noise 

levels at representative receptors are predicted using the calculation 

procedure defined in the Department of Transport (DfT) technical 

memorandum Calculation of Road Traffic Noise (CRTN) (E-4-1) and 

forecast traffic flows for the NGT Scheme.  

3.21. The CRTN procedure may be summarised as follows: 

(i) the road is divided into a number of appropriate segments, depending, 

for example, on traffic flow, curvature, gradient and screening; 

(ii) for each segment, a "basic" noise level for the appropriate traffic flow is 

determined from an empirically-based chart for a reference distance of 

10m from the carriageway edge. Corrections are made for average 

speed, proportion of heavy vehicles, gradient, road surface type and 

texture; 

(iii) further corrections are then made for propagation losses due to 

distance, ground absorption, intervening obstructions to sound 

propagation and angle of view; and 

(iv) finally, the results for each segment are summed as appropriate and 

corrected for the effects of reflection from opposite and adjacent 

building facades. 
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3.22. The North American Federal Transit Administration (FTA) manual: 

"Transit Noise and Vibration Impact Assessment" (G-4-6). The FTA 

manual provides reference noise levels which may be used in the assessment 

of environmental impacts of transit systems.  These are presented as a Single 

Event Level (SEL) determined at 50ft (approx. 15m) from the roadway with a 

vehicle speed of 50mph. A methodology to assess the noise impacts is 

provided and this is used to assess noise from the NGT vehicles. 

3.23. Impacts from segregated sections of the NGT route would consist of 

intermittent short-term events. Such noise is similar in nature to that from 

railways and light rapid transit systems (where the daily average noise level 

LAeq,18hr over an 18-hour period from 06:00 to 24:00 would form the basis of 

assessment (DfT, 1995)) as this covers the proposed operating period of the 

NGT. It is not therefore, considered appropriate to apply the statistical 

approach adopted in CRTN for continuous traffic to noise from trolleybuses on 

segregated sections of highway. 

3.24. BS4142 Method for Rating Industrial Noise Affecting Mixed Residential 

and Industrial Areas. (F-4) Operational noise impacts from fixed plant at sub-

station sites and depots are assessed in accordance with BS4142. The 

BS4142 methodology is based on a comparison between the received noise 

levels from the source (referred to in the standard as the 'rating level') and the 

baseline background noise level (LA90 dB) to determine the likelihood of 

complaint. The rating level is the noise level (LAeq dB) received at the receptor 

location that is representative of the source of industrial noise under 

consideration. This level may be corrected if the source is judged to have 

acoustic features such as tonal or impulsive characteristics, in which case an 

upward correction of 5dB is normally applied. 

3.25. The World Health Organisation’s “Guidelines for Community Noise” 

2000 (G-4-31) set out various recommended noise guide values for specific 

activities. These values represent the onset of specific effects such as 

annoyance or sleep disturbance and in this Proof are used to put tram pass-by 

noise into context. For night time noise WHO gives an annual average level 

and also recommends that for single events, "For  a  good  sleep,  it  is  
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believed  that  indoor  sound  pressure  levels  should  not  exceed 

approximately 45dB LAmax more than 10-15 times per night. Allowing 15dB 

reduction through an open window gives an external level of 60dB LAmax 10-15 

times per night. However, WHO also states: "It is estimated that 80-90% of the 

reported  cases  of sleep disturbance  in  noisy  environments  are  for  

reasons  other  than  noise  originating  outdoors. For example, sanitary 

needs; indoor noises from other occupants; worries; illness; and climate." 
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4. Construction 

4.1. The normal hours of working for construction work will be: 

 08:00 to 19:00hrs on Mondays to Fridays; and 

 09:00 to 13:00hrs on Saturdays. 

4.2. Conditions for carrying out work outside of normal working hours are set out in 

the Code of Construction Practice (CoCP) that has been developed for the 

NGT Scheme (A-08g-2; Paragraph 3.6; page 5). 

4.3. Where potentially significant construction noise and vibration effects are 

predicted, impacts will be minimised to levels lower than those classed as 

significant impacts. Amongst other methods, mitigation may include the 

erection of temporary noise barriers around working areas or alternative 

methods of working. The appointed Contractor will additionally be required to 

seek prior consent under Section 61 of the Control of Pollution Act 1974 for 

their works in advance of commencing works, which will require 'best 

practicable means' (BPM) to be adopted at all times. 

4.4. The CoCP specifically requires implementation of BPM and recommendations 

within BS5228. BPM would include: 

 “noise and vibration control at source: for example the selection of quiet 

and low vibration equipment, review of construction methodology to 

consider quieter methods, location of equipment on site, control of 

working hours, the provision of acoustic enclosures and the use of less 

intrusive alarms, such as broadband vehicle reversing warnings;  

 screening: for example local screening of equipment or perimeter 

housing”; 

 Any pile driving to be carried out with plant equipped with a noise reducing 

system or by silent pile driving systems; and 
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 As far as is reasonably practicable, demolition to be carried out using 

equipment which breaks concrete by bending in preference to percussive 

methods. 

Noise 

4.5. The construction noise assessment (B-4; Paragraph 4.18 – 4.61; pages 25 - 

52) has followed the methodology in BS5228 Part 1 (F-15; Paragraph E.3.3; 

page 119) which does not define strict criteria to determine the significance of 

noise impacts although examples of how limits of acceptability have been 

applied historically and some examples of assessing significance are 

presented. Of the given examples, Example Method 2 from Annex E 

‘Significance of Noise Effects’ has been adopted (F-15, Section E.3.3) 

whereby: 

 “Noise level generated by construction activities are deemed to be 

significant if the total (pre-construction ambient plus construction noise) 

exceeds the pre-construction ambient noise by 5dB or more, subject to 

lower cut-off values of 65dB, 55dB and 45dB LAeq, Period, from construction 

noise alone, for the daytime, evening and night-time periods, respectively 

and a duration of one month or more, unless works of a shorter duration 

are likely to result in significant impact”. 

4.6. Within BS5228, the day-time period is defined as 07:00 to 19:00hrs; the 

evening period as 19:00 to 23:00hrs and the night-time period as 23:00 to 

07:00hrs. 

4.7. Noise levels from construction activities have been predicted at the façades of 

representative sensitive receptors along the NGT route. The predicted 

construction noise level, combined with the measured baseline level 

representative of the receptor provides the overall noise level at the receptor 

during construction. The increase in noise level above the existing baseline 

due to construction has been determined using the methodology described 

earlier. 
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4.8. Predictions have been carried out for standard working hours of Monday to 

Friday 08:00 – 19:00 and Saturday 09:00 – 13:00 and for the potential 

extended working hours of 19:00 – 22:00 Monday to Friday and 09:00 – 13:00 

on Sundays and bank holidays. 

4.9. Until a Contractor has been appointed for the works, full details of plant to be 

used, methodology and programme will be not be known. Best available 

information and reasoned assumptions have therefore been made to inform 

the assessment undertaken in the ES. On the basis of these calculations and 

any limitations stated, mitigation in accordance with the CoCP will then be 

incorporated into construction noise and vibration calculations as part of the 

Section 61 application process undertaken by the appointed Contractor. 

4.10. Calculated construction noise levels for construction phases identified at this 

stage represent worst case calculated noise level for sub-activities within that 

operation. For example, the enabling works phase comprises site clearance, 

drainage and service ducts and service diversion activities. Thus, noise 

increases for each location will refer to the noisiest of those activities. 

4.11. Table 4.1 in the Appendix (App-13-3-1) to this Proof summarises predicted 

construction effects. It is important to note that whilst the construction works 

may take several months, the duration over which noise will be produced in 

the vicinity of any given receptor will be for much shorter periods. Work that 

generates peak levels of noise will be carried out intermittently over this time 

and will not be constant for these periods.  

4.12. While the details of localised construction durations will be determined by the 

Contractor once appointed, reference to the preliminary construction 

programme indicates that for any given section of the route, works will be 

complete during a one to two-month period.  

4.13. During this one to two-month period, individual phases of the work will 

progress along the route and individual receptors will be subject to elevated 

noise levels for relatively short durations, typically lasting a few days. As a 

typical example, construction on Otley Old Road would be undertaken 

sequentially on six discrete sections. Works on each section would typically 



APP-13-2 

Page 15 of 51 
 

comprise the following elements, each item being undertaken with minimal 

overlap with the next: 

 site clearance;  

 drainage and kerb works;  

 ducting;  

 carriageway resurfacing;  

 NGT stop platforms;  

 erection of Overhead Line Equipment (OLE) poles and OLE 

installation.  

4.14. Careful management of the transient nature of construction works, in 

conjunction with construction phase mitigation measures will ensure that 

residual effects of construction noise are not significant. Of particular 

importance is the requirement for the contractor to seek prior consent for 

works under Section 61 of the Control of Pollution Act 1974. This ensures that 

best practicable means will be employed to limit noise effects from 

construction activities. The detailed assessment of construction noise below 

indicates where unmitigated noise increases for the various construction 

activities, will trigger the Section 61 process. 

4.15. For convenience, tables showing the results of construction noise calculations 

for the following sections from the Noise and Vibration Technical Appendix 

included in the Supplement to the ES (B-4, Tables 4.2 – 4.13, 4.14 – 4.18) 

have been reproduced in Appendix 1 to this Proof (APP-13-3-1). 

Construction along the Route  

4.16. Calculation results are summarised in Tables 4.2 and 4.3 in Appendix 1 to this 

Proof (App-13-3-1). 

4.17. For the majority of receptors assessed the 5dB increase would be reached or 

exceeded for unmitigated enabling works in both the normal and extended 
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working hours scenarios. The exceptions being the Queens Hotel and 

Highfield House off Headingley Lane where increases would be less than 5dB. 

Unmitigated carriageway construction is predicted to exceed the +5dB noise 

change threshold in most locations, although there are a number of receptors 

in the Headingley Lane and Woodhouse Moor areas where there is sufficient 

distance from the works, or the measured baseline noise levels are sufficiently 

high, that there is no potential for any significant effects. Some 60% of 

receptors assessed are predicted to exceed the 5dB unmitigated noise 

change threshold during normal working hours for OLE erection work. This 

rises to nearer 90% if the extended working hours period is used. 

4.18. The largest magnitudes of unmitigated noise change for receptors on the 

North Line of the route are predicted in the vicinity of St Anne’s Cathedral and 

the Museum, and colleges on Cookridge Street in the city centre, due to the 

proximity to works; the Headingley Hall and Wood Lane area where receptors 

are shielded from existing traffic noise by the massing of buildings and 

residences closest to the carriageway in the Holtdale Approach Area. 

4.19. On the South Line, the largest magnitudes of unmitigated noise change are for 

receptors in the Whitefield Way/Whitefield Square area of Hunslet due to 

proximity to the route and relatively lower background noise levels resulting 

from the shielding of the receptors from noise from nearby major routes by the 

massing of buildings. In addition, properties on Winrose Grove are subject to 

relatively large increases due to relatively low baseline levels in this area. 

4.20. While the duration for any given phase of the works is unlikely to exceed one 

month and indeed is likely to be much shorter, the potential for construction 

noise to have a significant effect at receptors should be considered wherever 

a change in noise level above baseline of 5dB or more is predicted. 

Effects of Stop Construction 

4.21. Calculation results are summarised in Tables 4.4 and 4.5 in Appendix 1 to this 

Proof (App-13-3-1). 
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4.22. It is anticipated that stops will take in the region of 20 working days to 

construct. As the works have a confined locus and are more continuous in 

nature than the carriageway works along the route they have a greater 

potential for unmitigated adverse effects on nearby receptors. 

4.23. Unmitigated noise increases of 5dB or more above baseline are predicted for 

the nearest receptors during normal working hours for construction of the 

following stops: Holt Park, Tinshill, Hospital Lane, West Park, St Chad's 

(Three Horseshoes Inn due to very close proximity), Headingley Centre, Hyde 

Park Corner (south-bound), Woodhouse, Arena, Civic, City Square, Brewery 

Wharf, Penny Hill and Telford. 

4.24. During the extended construction hours period, unmitigated increases of 5 dB 

or more are also predicted for Wise Owl (Holy Name Catholic Church), 

Lawnswood, University of Leeds, Trinity and Belle Isle Circus stops due to the 

relatively lower baseline noise levels during the evening period. A number of 

receptors are not open during the extended hour period, e.g. schools, or 

operate limited open hours, e.g. Leeds Museum currently operates extended 

opening hours on Thursday evenings and the Henry Moore Institute opens 

late on Wednesday evenings. 

4.25. The highest magnitude unmitigated noise changes due to construction are 

anticipated at The Three Horseshoes Inn (Churchwood Avenue Stop), 

Headingley Medical Centre (Headingley Centre Stop), Leeds College of 

Technology (Arena Stop), the light Radisson Hotel (Civic Stop), Penny Hill 

Library (Penny Hill Stop) and residences on Balm Road (Telford Stop). This is 

principally due to close proximity of the receptors to the works. 

4.26. I therefore conclude that whilst the duration for stop construction is unlikely to 

exceed one month (20 working days is allocated in the construction 

programme), the works will be of a more continuous nature than construction 

of the carriageways. There is the potential for unmitigated construction noise 

to have a significant effect at receptors wherever a change in noise level 

above baseline of 5dB or more is predicted. 

Effects of Sub-station Construction 
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4.27. Calculation results are summarised in Tables 4.6 and 4.7 in Appendix 1 to this 

Proof (App-13-3-1). 

4.28. Noise levels resulting from construction of the ten sub-stations located along 

the route have been predicted at the nearest representative receptors. It is 

anticipated that construction of the sub-stations will take five working days at 

each location. 

4.29. Unmitigated noise increases of 5dB or more above baseline are predicted for 

construction of five of the ten sub-stations proposed. 

4.30. Unmitigated noise levels from construction of the Tinshill sub-station are 

predicted to exceed the baseline by 10dB at the Fire Station on Otley Old 

Road and by 5dB at the nearest residence on Otley Old Road during normal 

working hours and by 13dB and 8dB respectively during the extended working 

hours period. This is predominantly due to close proximity to the works. Noise 

levels are predicted to increase by 5 dB or more at 82a Otley Old Road (Wise 

Owl sub-station) and Alnwick View (Churchwood Avenue Sub-station) 

although in the latter case the topography should provide some reduction of 

line of sight to the works and therefore some acoustic shielding to the receptor 

which has not been taken account of in the prediction.  

4.31. The sub-station at Meadow lane is proposed to adjoin the Red Lion Inn, so 

has therefore been assigned a high unmitigated noise increase above 

baseline. Noise levels at the nearest facade of the Inn are expected to be 

affected, however that facade is masonry and does not have any windows or 

obvious vents on this side and as such may not be considered noise sensitive. 

Unmitigated construction noise levels at Hunslet Methodist Church are 

predicted to exceed 12dB above the measured baseline levels due to 

construction of the Flax Mill Lane sub-station. 

4.32. While unmitigated noise increases of 5dB and above are predicted in the 

above cases, the duration of the works is limited to five working days, much 

less than the one month period used to define significance by BS 5228 Part 1 

for the '5dB change' assessment methodology. This means that adverse 

effects will be transient and as such, should not be regarded as significant. 
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Demolition Noise 

4.33. Calculation results are summarised in Tables 4.8 and 4.9 in Appendix 1 to this 

Proof (App-13-3-1). 

4.34. Demolition works are required at a number of locations in order to facilitate 

construction of the NGT Scheme carriageway and associated infrastructure. 

Most of this work is located on the North Line of the route at Hyde Park Corner 

and along Headingley Lane. Three buildings adjacent to Lawnswood sports 

fields are to be demolished to make way for a new artificial 3G sports pitch. 

4.35. An unmitigated increase in noise level of 5dB or more is predicted for all but 

one receptor assessed close to demolition activities, although the noise 

increase is most pronounced close to Eldon Terrace and receptors close to 6 

Wood Lane, Headingley. This is due to close proximity of these receptors to 

the works and the relatively lower existing ambient noise levels at these 

locations. There is the potential for significant effects at all locations close to 

the demolition work. Although the demolition works are relatively noisy, they 

are generally short lived in duration and should be complete in a matter of 

days. 

Park and Ride Construction 

4.36. Calculation results are summarised in Tables 4.10 and 4.11 in Appendix 1 to 

this Proof (App-13-3-1). 

4.37. Construction of the park and ride facilities at Bodington and Stourton will 

comprise a number of phases of activity which can broadly be characterised 

as site clearance, earthworks, construction of retaining structures and paving 

of the site. In total these activities are likely to extend over some 200 days at 

Bodington Park and Ride and 250 days at the Stourton Park and Ride site. As 

works occur across the area of the park and ride sites and their location and 

intensity will vary during the construction period, the source position for the 

construction noise calculations has been assumed to be a point midway 
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between the perimeter of the park and ride and a notional line bisecting the 

site parallel to the façade of the relevant receptor. 

4.38. Construction activities at the Bodington and Stourton Park and Ride sites are 

not anticipated to produce significant construction noise effects during normal 

working hours. If recourse is made to extend working hours however, there is 

the potential for significant effects at receptors close to the sites, particularly 

during works on retaining structures. 

Depot Construction 

4.39. Calculation results are summarised in Tables 4.12 and 4.13 in Appendix 1 to 

this Proof (App-13-3-1). 

4.40. The Stourton depot is to be constructed on land to the south of the Stourton 

Park and Ride site close to the M621 motorway. The depot will comprise 

parking for NGT staff and NGT vehicles as well as maintenance, bus washing 

facilities and offices. These functions, including the bus washing, will be 

housed within a two-storey building on the site. As the depot will be 

constructed in a cutting, there will be significant earthworks required as well as 

construction of retaining structures. Some rotary-bored piling is also required 

at the site. Construction noise levels have been predicted at the nearest 

residential receptors to the south of Ring Road Middleton. As works occur 

across the area of the depot site and their location and intensity vary during 

the construction period, the source position for the construction noise 

calculations has been assumed to be a point midway between the perimeter of 

the depot and a notional line bisecting the site parallel to the façade of the 

relevant receptor. 

4.41. For construction during normal working hours, there is the potential for 

significant unmitigated noise effects at Highlands Grove during construction of 

retaining structures. If construction takes place during the extended working 

hours period there is the potential for significant unmitigated noise effects from 

site clearance, construction of retaining structures and piling at Highlands 

Grove and for construction of retaining structures at Middlecroft Close, due to 

lower baseline noise levels during the evening period. The residential 
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receptors will benefit from reduced line of sight to the works due to the 

topography, particularly once the cutting has been created. 

Effects of Temporary Construction Compounds 

4.42. Construction compounds will be used at a number of locations along the route 

for storage of plant, equipment and materials. Potential locations for 

compounds have been identified. At present, detailed information has not 

been defined for the compounds, so quantitative prediction of likely noise 

impacts has not been carried out. Such a level of information is not anticipated 

to be available until the detailed design stage of the NGT Scheme. It is likely 

that equipment such as heavy vehicles, cranes and forklift trucks will access 

the compounds, which will generate noise on an intermittent basis. A small 

number of compounds will have welfare facilities which may require the use of 

a generator. There is the potential for sensitive receptors located nearby to 

experience unmitigated noise impacts. 

4.43. Each of these sites will be assessed in more detail and discussed with LCC as 

further details become available. Likely noise mitigation, to be agreed using 

the Section 61 process will include: 

 acoustic enclosure of external plant; 

 temporary noise barriers adjacent to sensitive receptors; 

 restrictions on delivery times; and 

 appropriate location of ingress and egress point. 

Construction of Sports Pitches 

4.44. Calculation results are summarised in Tables 4.14 and 4.15 in Appendix 1 to 

this Proof (App-13-3-1). 

4.45. Construction of the new sports facilities at Lawnswood, Bodington and 

Weetwood will comprise a number of phases of activity which can broadly be 

characterised as site clearance, earthworks, surfacing of pitches and at 

Lawnswood, paving of the access road and car-park. In total these activities 
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are predicted to extend over a nine month period. The increase in noise at 

nearby sensitive receptors has been predicted for each phase of activity. As 

works occur across the area of the pitches, their location and intensity will vary 

during the construction period, the source position for the construction noise 

calculations has been assumed to be a point midway between the perimeter of 

the pitches and a notional line bisecting the pitches parallel to the façade of 

the relevant receptor. 

4.46. During normal working hours, the potential for significant unmitigated noise 

effects is predicted for Weetwood Hall Hotel during site clearance activities. If 

construction occurs during the extended working hours period, there is the 

potential for significant unmitigated noise effects during all phases of 

construction of the pitches for properties on Otley Old Road, opposite 

Lawnswood playing fields and at the Weetwood site for Weetwood Hall Hotel 

and residences at Weetwood Court, due to reduced baseline noise levels 

during the evening period. 

 Structural Works to Bridges 

4.47. Calculation results are summarised in Tables 4.16 and 4.17 in Appendix 1 to 

this Proof (App-13-3-1). 

4.48. A requirement for structural work to four bridges is assumed where the NGT 

route crosses the A58M at Woodhouse Lane Bridge west (Bridge 5), at the 

bridges currently used as car parking for Leeds Metropolitan University 

(Bridges 2 and 3) and where non-NGT traffic will cross the A58M at 

Woodhouse Lane Bridge east (Bridge 1). There is the potential for night-time 

work due to the need to close the A58M for some works. There is the potential 

for unmitigated significant effects in the vicinity of these works at Old 

Broadcasting House student residences. 

Construction Traffic 

4.49. The A660 Otley Road / Headingley Lane / Woodhouse Lane will be used as 

the main access route for construction traffic on the North Line. Otley Old 

Road will be used to access the sections between Otley Road and Holt Park. 
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4.50. In order to access the A660, construction traffic will be directed on the A6110 / 

A6120 Outer Ring Road. Traffic will be directed from the west via M621 

Junction 1, and traffic from the north and east via M1 Junction 46 or A1(M) 

Junction 45 via the A64 York Road. 

4.51. Construction traffic at the southern end of the route, close to the city will be 

directed to leave the motorway network at M1 Junction 45 to reach the city 

centre via the East Leeds Link Road. Traffic will reach the A660 via the Inner 

Ring Road. 

4.52. Full consideration of construction routes and mitigation of the impacts of 

construction traffic will be included in the Construction Traffic Management 

Plan (CTMP) which will be prepared in consultation with highway and traffic 

authorities and the emergency services. The CTMP will be produced, co-

ordinated and implemented by the appointed Contractor. 

4.53. It is unlikely that construction traffic will increase overall traffic flows on the 

routes described above by the 25% or more that would result in a 1 dB 

change, and hence a perceptible increase in traffic noise levels. 

4.54. The CoCP requires that: 

 vehicles will not wait or queue up with engines running on the site or the 

public highway; 

 vehicles will be properly maintained to comply with noise emissions 

standards; 

 deliveries will be restricted to be within working hours of the site; and 

 unnecessary revving of engines will be avoided, reducing speed of vehicle 

movement to avoid body slap from empty lorries, designing and 

maintaining access routes to minimise vehicle noise. 

Vibration 

4.55. BS 5228-2 (F-16) does not indicate whether particular vibrations are 

significant. However, it does state (Table B.1, Page 36): 
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"At a vibration level of 0.14mm/s vibration might be just perceptible in the 

most sensitive situations for most vibration frequencies associated with 

construction; 

At a vibration level of 0.3mm/s vibration might be just perceptible in 

residential environments; 

It is likely that vibration of... [1.0 mm/s]...in residential environments will 

cause complaint, but can be tolerated if prior warning and explanation has 

been given to residents. 

At a vibration level of 1.0mm/s - It is likely that vibration of this level in 

residential environments will cause complaint, but can be tolerated if prior 

warning and explanation has been given to residents; and 

At a vibration level of 10mm/s vibration is likely to be intolerable for any more 

than a very brief exposure to this level”. 

4.56. Generally, vibration from construction activities will be temporary and 

intermittent in nature. On this basis, in this assessment a peak particle velocity 

(PPV) of 1.0 mm/s or more, lasting for a minimum of one hour during the 

normal hours of working, would be considered to have a major adverse impact 

and would be deemed to produce a significant adverse effect in terms of 

annoyance in the occupiers of affected buildings. Lower vibration magnitudes 

would be assumed to have progressively less significant effects. 

4.57. With the exception of vibratory and percussive piling, vibration levels 

associated with other activities attenuate rapidly with distance. It should also 

be noted that rotary bored piling, the preferred method for the Leeds NGT 

depot construction does not generate significant levels of vibration and as a 

result, data is not provided in BS 5228 – 2 (F-16). 

4.58. With respect to vibration impacts for the general construction plant and traffic 

which will be used for the majority of works along the NGT route, PPVs 

deemed to have a moderate adverse impact on sensitive receptors (PPV 0.3 - 

1.0 mm/s) are unlikely to occur at distances from works of greater than 2m 

and PPVs deemed to have a minor adverse impact (0.14 to 0.3 mm/s) are 

unlikely to occur at distances from works of greater than 8m. 
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4.59. The vast majority of sensitive receptors are located more than 8m from the 

works. However there are some receptors which fall within 8m of the works 

and therefore have some potential to experience slight or moderate-adverse 

effects from construction vibration. It should be noted however, that any 

vibration impacts from the construction of the NGT Scheme would be transient 

and unlikely to occur for one hour or more. Construction vibration is likely to be 

at least an order of magnitude lower than the PPVs needed to cause cosmetic 

damage to properties. 

Summary of Construction Effects 

Table 4.1 Summary of Construction Effects is included in Appendix 1 of my 

Proof (App-13-3-1). 

 

  



APP-13-2 

Page 26 of 51 
 

5. Operation 

Noise 

Traffic Noise 

5.1. Noise calculations for the scenarios listed below have been produced and are 

outlined in the Noise and Vibration Technical Appendix submitted as part of 

the Supplement to the ES (B-4; Paragraph 4.62 to 4.103; Pages 52 to 65). 

Noise contours are shown in B-7 – 3 and B7- 4. 

 the short-term change in road traffic noise level upon the proposed 

scheme opening (do minimum in the baseline year vs. do something in 

the baseline year). The do minimum is the scenario based upon no traffic 

changes other than natural growth and those arising from committed 

development. For full assumptions in this scenario, I refer to the Transport 

Assessment (B-9); 

 the  long-term change in road traffic noise level should the scheme not be 

built (do minimum in the baseline year vs. do minimum in the future 

assessment year); and  

 the long-term change in road traffic noise level should the proposed 

scheme be built (do minimum in the baseline year vs. do-something in the 

future assessment year). 

5.2. Tables 5.1, 5.2 and 5.3 set out the changes in road traffic noise for the above 

scenarios. Table 5.4 summarises the preceding tables in terms of significant 

effects. I refer back to Para. 3.19 of this proof for an explanation of noise 

changes. 

5.3. The tables include only those properties where a change of 1 dB or more is 

predicted in the short-term (as this defines the study area) and which face 

directly onto the proposed NGT Scheme route and any associated highway 

works. The number of properties reported to experience a negligible change in 

the short-term therefore only include properties facing directly onto the route 

where noise levels are expected to change by less than 1 dB on scheme 
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opening, as defined in the study area. The receptor locations considered for 

the long-term changes are the same as those defined for the assessment of 

short-term changes. 

5.4. Table 5.1 summarises the short-term changes in road traffic noise level upon 

the proposed NGT Scheme opening. In the short-term, a slight or moderate 

beneficial effect is anticipated for some 327 dwellings and 11 other receptors. 

A moderate or large beneficial effect is predicted for six dwellings and two 

other sensitive receptors. A large or very large beneficial effect is predicted at 

154 dwellings. Beneficial effects are mainly predicted on Woodhouse Lane, 

between St. Mark’s Road and Portland Way in the vicinity of the University of 

Leeds and off route areas where traffic flows are predicted to decrease due to 

implementation of the NGT route, or where existing through routes will be 

closed off due to the NGT Scheme. These areas include Hollin Road, part of 

Adel Lane, part of Spen Road, Cathcart Street and St. Mark’s Road in the 

north of Leeds, and Clarence Road/Carlisle Road, Goodman Street/Forster 

Street, and Moor Road. The most significant benefits are predicted at 

dwellings along St. Mark’s Road, with reductions of up to 6dB at properties 

adjacent to the road due to predicted decreases in traffic flow. 

5.5. In the short-term, slight or moderate adverse effects are predicted for 2,252 

dwellings and 25 other sensitive receptors along the route. Moderate or large 

adverse effects are anticipated for some 350 dwellings and three other 

sensitive receptors. Large or very large adverse effects are predicted for 83 

dwellings and five other sensitive receptors. 

5.6. Along the North Line, significant short-term adverse effects are predicted 

along the NGT segregated section in Headingley between Alma Road and 

Shire Oak Road, with noise increases of between 1 and 9 dB LAeq,18h. The 

highest magnitude of effect occurs where properties are shielded from traffic 

noise from Otley Road by existing buildings and where background noise 

levels are correspondingly low. The magnitude of effect depends upon 

proximity to the NGT carriageway with large or very large adverse effects 

predicted for Lupton Flats, Headingley Medical Centre and 8 Wood Lane. 

Moderate or large adverse effects are predicted for property numbers 1-12, 



APP-13-2 

Page 28 of 51 
 

Shiredene. A short-term large or very large adverse effect is predicted to the 

rear of St Columba United Reform Church where the Shire Oak to Headingley 

Lane segregated section of the route passes.    

5.7. Properties at the eastern end of Victoria Road are subject to a moderate or 

large adverse effect due to the removal of existing buildings currently shielding 

these properties from traffic noise from Headingley Lane. Properties at Eldon 

Court are subject to a slight or moderate adverse effect or moderate or large 

adverse effect (depending on flat location) due to road widening and removal 

of an existing building currently shielding part of these properties from traffic 

noise from Woodhouse Lane. Some 87 dwellings and Leeds College of Art in 

the Blenheim Walk area are also subject to a moderate or large adverse 

effect. A large or very large short-term adverse effect is predicted at the end 

properties of Back Churchill Gardens in the Blenheim Walk area. This is due 

to a large increase in predicted traffic flow. 

5.8. Within the city centre there are large, or very large adverse effects predicted 

along Cookridge Street due to very low existing flows, and the introduction of 

the NGT Scheme along this corridor. Noise increases of between 5 dB and 

9dB LAeq,18h are predicted at The Henry Moore Institute, St Anne’s Cathedral 

and other properties along this street facing directly onto the route. A large or 

very large short term adverse effect is predicted for Leeds City Museum which 

is currently situated adjacent to the traffic-free Millennium Square. 

5.9. Along the South Line, the most significant short-term adverse effects are 

predicted for: apartment buildings at Brewery Wharf (moderate or large 

adverse) where the carriageway moves closer to the property; for some 

apartments on Chadwick Street (moderate or large adverse) and for 

residential properties at Penny Hill along Whitefield Way (moderate or large 

adverse) and the segregated section of the route at Whitefield Square (large 

or very large adverse).  

5.10. A slight or moderate adverse effect is predicted at some properties along Balm 

Road (north of Moor Road) and along Winrose Grove. This is due to the 
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additional NGT vehicles running along existing road corridors. Noise levels 

along Winrose Grove are predicted to increase by between 1 and 3dB LAeq,18h. 

5.11. At locations away from the route the most significant change is predicted 

along St Helens Lane.  Noise increases of up to 6dB LAeq,18h are predicted due 

to changes in road traffic. 

Table 5.1 Short-term changes in noise level with the proposed NGT 
Scheme 

Scenario / 
Comparison: 

Do-minimum scenario in the baseline year against  
Do-something scenario in the baseline year (short-term). 

  

Change in noise level Number of 
dwellings 

Number 
of other 
sensitive 
receptors 

Magnitude 
of impact 

Level of 
effect 

Increase in 
noise level 

LAeq,18h 

0.1 – 0.9 650 9 
Negligible 
adverse 

Slight 
adverse 

1.0 - 2.9 2252 25 
Minor 

adverse 

Slight or 
moderate 
adverse 

3 - 4.9 350 3 
Moderate 
adverse 

Moderate 
or large 
adverse 

5 + 83 5 
Major 

adverse 

Large or 
very 
large 

adverse 

No Change 0 168 5 No impact Neutral 

Decrease in 
noise level 

LAeq,18h 

0.1 - 0.9 425 9 
Negligible 
beneficial 

Slight 
beneficial 

1 - 2.9 327 11 
Minor 

beneficial 

Slight or 
moderate 
beneficial 

3 - 4.9 6 2 
Moderate 
beneficial 

Moderate 
or large 

beneficial 

5 + 154 0 
Major 

beneficial 

Large or 
very 
large 

beneficial 
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5.12. Table 5.2 presents the long-term change in traffic noise level, assuming that 

the NGT Scheme is not implemented. None of the predicted noise changes 

would be considered significant. 

Table 5.2 Long-term changes in noise level without the proposed NGT 

Scheme 

Scenario / 
Comparison: 

Do-minimum scenario in the baseline year against  
Do-Minimum scenario in the future assessment year (long-
term). 

Change in noise level Number 
of 

dwellings 

Number 
of other 
sensitive 
receptors 

Magnitude 
of impact 

Level of 
effect 

Increase in 
noise level 

LAeq,18h 

0.1 – 0.9 3836 47 
Negligible 
adverse 

Slight 
adverse 

1.0 - 2.9 0 0 
Negligible 
adverse 

Slight 
adverse 

3 - 4.9 0 0 
Minor 

adverse 

Slight or 
moderate 
adverse 

5 + 0 0 
Moderate 
adverse 

Moderate 
or large 
adverse 

No Change 0 510 22 No impact Neutral 

Decrease in 
noise level 

LAeq,18h 

0.1 - 0.9 69 0 
Negligible 
beneficial 

Slight 
beneficial 

1 - 2.9 0 0 
Negligible 
beneficial 

Slight 
beneficial 

3 - 4.9 0 0 
Minor 

beneficial 

Slight or 
moderate 
beneficial 

5 + 0 0 
Moderate 
beneficial 

Moderate 
or large 

beneficial 

5.13. Table 5.3 presents the long-term change in road traffic noise level with the 

proposed NGT Scheme. Some 160 dwellings and two other sensitive 

receptors are predicted to have a slight or moderate beneficial effect. Some 

496 dwellings and three other sensitive receptors are predicted to have a 

slight or moderate adverse effect and 63 dwellings and five other sensitive 
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receptors are predicted to have moderate or large adverse effects in the long-

term. 

5.14. The slight or moderate beneficial effects are predicted along St. Mark’s Road 

to the north of city centre and along Clarence Road/Carlisle Road south of the 

city centre. 

5.15. Along the North Line, the moderate or large adverse effects are predicted at: 

Lupton Flats, 8 Wood Lane, Headingley Medical Centre as well the rear of St 

Michaels Court in Headingley; St. Columba’s Church on Headingley Lane and 

seven dwellings near Blenheim Walk. 

5.16. A moderate or large adverse effect is expected to occur at The Henry Moore 

Institute, Leeds City Museum, St Anne’s Cathedral and properties along 

Cookridge Street facing directly onto the route. 

5.17. Along the South Line, 10 dwellings on the currently pedestrianized Whitfield 

Square are predicted to experience a moderate or large adverse effect. 

5.18. No receptors are predicted to experience a large or very large adverse effect. 
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Table 5.3 Long-term changes in noise level with the NGT Scheme 

Scenario / 
Comparison: 

Do-minimum scenario in the baseline year against  
Do-something scenario in the future assessment year 
(long-term). 

Change in noise level 
Number 
of 
dwellings 

Number 
of other 
sensitive 
receptors 

Magnitude 
of impact 

Significance 
of effect 

Increase in 
noise level 

LAeq,18h 

0.1 – 2.9 2992 39 
Negligible 
adverse 

Slight 
adverse 

3 - 4.9 496 3 
Minor 
adverse 

Slight or 
moderate 
adverse 

5 – 9.9 63 5 
Moderate 
adverse 

Moderate or 
large 
adverse 

10 + 0 0 
Major 
adverse 

Large or very 
large 
adverse 

No 
Change 

0 293 4 No impact Neutral 

Decrease 
in noise 
level 

LAeq,18h 

0.1 -2.9 411 16 
Negligible 
beneficial 

Slight 
beneficial 

3 - 4.9 160 2 
Minor 
beneficial 

Slight or 
moderate 
beneficial 

5 - 9.9 0 0 
Moderate 
beneficial 

Moderate or 
large 
beneficial 

10 + 0 0 
Major 
beneficial 

Large or very 
large 
beneficial 

5.19. Table 5.4 below summarises Tables 5.1, 5.2 and 5.3 by considering residual 

significant effects (due to traffic noise) only. From this table it can be seen that 

significant residual effects reduce over time. This reflects the fact that short-

term noise changes have a greater impact than when those changes are 

considered over a longer period. 
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 Table 5.4 Summary of Significant Effects from Traffic Noise 

 

Effects of NGT Vehicles during Segregated Off-Road Running 

5.20. While noise levels generated by new transport schemes are generally 

considered in terms of LA10 or LAeq over an 18-hour time base, it may also be 

relevant to consider maximum noise levels generated by the introduction of 

the new vehicle on segregated areas of the route. While noise emissions 

compare favourably with conventional diesel buses, the NGT Scheme will 

represent a new noise source on segregated sections of the route, particularly 

during the evening period. Worst case LAmax, resulting from constant speed 

pass-by at 30 mph, decelerating from 30 mph to a standstill and accelerating 

have been predicted at representative noise sensitive receptors. The World 

Health Organisation Guidelines for Community Noise recommend that night-

time LAmax outside facades of living spaces should not regularly exceed 60 

dB LAmax, at night time so that people may sleep with bedroom windows open 

without disturbance.  

5.21. Generally the World Health Organisation (WHO) criteria may be exceeded for 

receptors within 36m of the centre of the carriageway nearest to the receptor. 

The exceeded level however, should be taken in the context that the service 

frequency during the evening period reduces to four bus pass-bys per hour in 

each direction, terminating at midnight and commencing between 5am and 

6am, again at reduced frequency until 7am. 

 

  

Residential 
receptors 

  

Non-residential 
receptors 

  

  Adverse Beneficial Adverse Beneficial 

Opening year with 
scheme 

        

Significant 433 160 8 2 

Design year with 
scheme 

        

Significant 63 0 5 0 

Do minimum         

Significant 0 0 0 0 
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Sub-station Noise 

5.22. Noise levels from the sub-stations have been assessed using the 

methodology within BS 4142 (F-4). At the current stage of scheme design, 

with suppliers yet to be chosen, noise data on the proposed transformers is 

not available, therefore reference third octave noise levels measured 3.3m 

from the outside of a packaged sub-station transformer enclosure, part of 

another rapid transit scheme, have been used for the assessment. These 

measurements were taken facing the ventilation louvers on the transformer 

enclosure so may be regarded as a worst case in terms of noise break-out 

from the unit. Predicted noise levels at the nearest sensitive receptors to the 

sub-stations have been subject to a +5 dB rating correction in accordance with 

BS4142 on the basis that there is likely to be a tonal element in the 63Hz 

octave band.  

5.23. During the day-time, effects from sub-station noise are generally predicted to 

be neutral or slight adverse with some receptors showing a 'slight or moderate 

adverse' classification where predicted noise levels are the same as the 

background noise level. 

5.24. During the night-time period when background noise levels are generally 

lower, a number of receptors are predicted to incur a 'moderate or large 

adverse' effect. The receptors affected are numbers 3 and 5 Churchwood 

Avenue, numbers 1 to 5 Alnwick View near the Churchwood Avenue Sub-

station and Hunslet Methodist Church near the proposed Flax Mill Lane sub-

station. The properties on Alnwick View will benefit from partial reduction in 

line of sight to the sub-station due to the topography of the site. 

5.25. The sub-station adjacent to the Red Lion Inn on Meadow Lane is predicted to 

incur a moderate adverse effect from the sub-station during the day and a 

major adverse effect at night. This is because the sub-station is immediately 

adjacent to the Inn. However the closest affected façade of the Inn is masonry 

and does not contain any windows or apparent natural vents and could thus 

be considered not to be a sensitive receptor. 
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5.26. The predictions presented above may be regarded as worst case, as they are 

based upon measurements in front of the ventilation louvers on a similar 

installation. It is recommended that once full details of the transformers to be 

used and the sub-stations are known, further assessment to BS 4142 (F-4) is 

carried out in consultation with LCC to ensure that any adverse effects from 

sub-station noise are mitigated to 'slight adverse' or 'neutral'. The configuration 

of the packaged transformers should be arranged such that ventilation louvers 

are directed away from sensitive receptors, and if necessary enclosures 

should have enhanced sound insulation and vents should be attenuated to 

ensure that this is the case. Where practical, tonal or other components that 

attract the 5 dB correction to the rating level will be eliminated by design or 

mitigation. 

Effects of Park and Ride Facilities 

5.27. The WHO ‘Guidelines for Community Noise’ recommend that night-time sound 

pressure levels outside facades of living spaces should not exceed 60dB 

LAmax, so that people may sleep with bedroom windows open without 

disturbance. Measured reference levels for door slam and reversing 

manoeuvres have been used to predict the noise level at the nearest 

receptors to the park and ride. As a worst case, the predictions have been 

made for the distance between the receptors and the nearest space on the 

park and ride.  

5.28. As all predicted LAmax values fall below the WHO criterion of 60 dB LAmax 

outside open windows, the resultant noise effects from patrons using the park 

and ride may be regarded as neutral. 

Effects of the NGT Depot 

5.29. The NGT depot adjacent to the Stourton Park and Ride site will be a self-

contained, purpose built operations and maintenance centre for the NGT 

Scheme and include parking for NGT staff vehicles, parking for NGT vehicles 

and a two storey building which will contain facilities for maintenance and 

repair of the vehicle fleet, maintenance and repair of traction supply system 

and equipment and staff facilities and welfare provision, an administration and 
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management facility, cash handling, operational control and security 

monitoring facilities. Maintenance and bus washing facilities will be fully 

enclosed to minimise the potential for noise break-out. A small electrical sub-

station will be required on site due to the electrical loading for standing 

vehicles and depot auxiliary supplies.  

5.30. The nearest noise sensitive receptors to the site are residential developments 

to the south off Ring Road Middleton. The closest dwellings are on Highlands 

Grove some 115m from the depot perimeter and on Middleton Close, some 

133m away. 

5.31. At this stage in the project development, the layout of the depot and 

specifications for plant and equipment are not finalised so a quantitative 

assessment of noise emission has not been undertaken. Noise sources from 

the depot are likely to include vehicle movements and noise from maintenance 

operations and any associated plant such as the bus wash and extract fans. 

5.32. The proposed location for the depot is on a sloping site to the south of the 

Stourton Park and Ride. The depot will be cut into the hill side and this will 

limit line of sight to the operations from the nearest receptors, thus providing a 

degree of shielding from noise generated at the depot, although the upper 

storey of the two storey building will be visible from the depot. It is likely that 

the site building will be interposed between the bus parking area and the 

receptors, shielding the receptors from the majority of vehicle movements. Bus 

cleaning and maintenance activities are to be undertaken within the building 

which allows them to be managed to minimise noise break-out. Building 

envelope design and procedures for vehicle entry and exit from workshops 

and the cleaning facility will consider mitigation of noise. 

5.33. Once full details of the plant to be used at the depot, and layout of the facility 

are known, a further assessment to BS4142 will be carried out in consultation 

with LCC to ensure that any adverse effects from noise are mitigated to “slight 

adverse” or “neutral”. 

Effects of All-Weather Sports Pitches 
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5.34. Noise levels resulting from intensive use of all-weather pitches have been 

predicted for residential receptors opposite the proposed pitches using source 

data from similar pitches at another location.  Pitch activity noise is assumed 

to emanate from a point one third of the way up or across the pitch depending 

upon the juxtaposition of pitch and noise sensitive receptors. 

5.35. For the Lawnswood pitches, noise measurements opposite the Lawnswood 

pitches were used for day-time assessment. The pitches were not in use for 

sports during the measurement period. The evening measurement from the 

junction of Iveson Approach and Otley Old Road was used for the evening 

assessment. This measurement differs by only 1 dB with distance corrected 

evening noise levels recorded at the long term measurement position located 

across the Lawnswood pitches from Otley Old Road at the green keeper’s 

cottage. 

5.36. The measurement on Otley Road close to Weetwood Hall Lodge was used for 

the assessment at Weetwood. Appropriate distance correction and shielding 

corrections for massing of buildings were used to derive the baseline level at 

Weetwood Court and Weetwood Hall Hotel. 

5.37. For the Lawnswood pitches an unmitigated ‘slight or moderate adverse’ effect 

is predicted for residential receptors across Otley Old Road from the pitches 

due to noise from sporting activity and spectators during the day-time period. 

An unmitigated “moderate or large adverse” effect is predicted during the 

evening period due to reduced background noise levels at this time. 

5.38. At the Weetwood site, similar levels of impacts are predicted to Lawnswood, 

with the exception of the Weetwood Hall hotel where a predicted increase in 

noise level of almost 6 dB during sporting activity at the new all-weather pitch 

implies an unmitigated “large or very large adverse” impact. 

5.39. This should however, be seen in the context that the Weetwood site is 

currently intensively used for sporting activity with existing all-weather pitches, 

noise levels from which will vary over time depending upon factors, such as 

the sport being played, presence or not of spectators. The type of noise 

source: shouting of players and spectators, sound of balls being kicked/struck, 
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blowing of referees whistles for example, will be a feature of the existing noise 

climate in the vicinity of the hotel. The proposed NGT Scheme represents a 

localised potential intensification of noise events which are currently 

experienced across the site. 

Vibration 

5.40. Ground-borne vibration may be generated by vehicle wheels on road surface 

irregularities (e.g. potholes, significant abrupt changes in carriageway level) 

and may be transmitted to adjacent buildings (generally 8 to 20 Hz). The 

impacts are related to a complex interaction of parameters such as the road 

surface profile, vehicle speed, weight and suspension characteristics, 

pavement construction and underlying geology  

5.41. Any carriageways to be introduced under the NGT Scheme are expected to be 

constructed to a high standard and free from surface irregularities. Existing 

roads that are to be modified (for example widening) would also be resurfaced 

thereby improving the general condition of the carriageway. The NGT Scheme 

therefore, is unlikely to generate significant levels of vibration during operation 

and therefore operational vibration is not considered further in this 

assessment.  

5.42. Low frequency noise from the vehicle exhausts may induce vibration (rattle) in 

light building elements such as windows i.e. airborne vibration. However, 

trolleybuses have electric propulsion systems and therefore airborne vibration 

impacts are not expected to arise from the NGT Scheme. 
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6. Statement of Matters 

Introduction 

6.1. In this chapter of my Proof, I address, in particular, the following matters from 

the Secretary of State’s Statement of Matters, in whole or in part: 

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

constructing and operating the scheme, including: 

a) noise, dust, vibration and disturbance, including the impacts of construction 

traffic” 

Response to the Statement of Matters 

6.2. Statement of Matters 5 (a) is covered specifically in Chapter 4, Paragraph 4.1 

to 4.50 and Chapter 5, Paragraph 5.1 to 5.42 of this Proof of Evidence and in 

Noise and Vibration Technical Appendix (B-4; Paragraph 4.18 – 4.61; Pages 

25 - 52).  
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7. Response to Particular Issues Raised by Objectors 

7.1. A number of objections have been made to the draft TWAO submitted in 

respect of the NGT Scheme. 

7.2. This chapter summarises some of those concerns and comments and 

addresses those which have not been addressed in previous chapters of my 

Proof of Evidence.  

Issue (i) Non-Specific Objections 

7.3. Various objections have raised noise in general terms without being specific 

as to cause, or in association with other environmental factors. 

7.4. I accept the observations made and consider that these have been answered 

to the extent that noise impacts have been quantified in my proof and 

proposed mitigation to be applied at detailed design stage has been identified. 

Issue (ii) Construction Noise 

(a) Effect of Construction Noise on Businesses (Obj.693, 381, 1732, 952, 729) 

7.5. My proof has alluded to the CoCP and to the Section 61 process under the 

Control of Pollution Act, the latter enabling LCC to impose requirements as to 

the way in which works are to be conducted. In particular, LCC will have 

regard to the need to protect those in the locality of the works. It is not 

intended that access to any business premises will be restricted, and although 

construction will be disruptive, that disruption will be minimised and mitigated 

by best practicable means. 

(b) Effect of Construction Noise on Community Activities (Obj. 320, 861) 

7.6. Letters of objection have been received with respect to the effect construction 

would have on activities at places of worship.  

7.7. Hours of work on site are from 08:00 – 19:00 Monday to Friday and 09:00 to 

13:00 on Saturday. Any working outside these hours shall be agreed with 

LCC. The CoCP allows for the agreement for specific criteria at sensitive 
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receptors. It is considered that with the implementation of the above, activities 

at local churches will not be adversely affected and would be mitigated by best 

practical means. 

(c) Effect of Construction Noise on Educational and Healthcare 

Establishments (Obj. 1699) 

7.8. The CoCP has limited noise levels to 65dB LAeq one hour at any ‘hospital, 

school, college or other teaching facility’ during operational times of those 

establishments. Taking into account attenuation of sound through the building 

façade this would result in adequate internal conditions, although I recognise 

that there would be occasions when this can only be achieved with windows 

shut. Taking into account typical attenuation from an open window of 

approximately 15dB, external noise levels of 65dB would give rise to internal 

noise levels of 50dB which would be above those conducive to education.  

 (d) Effect of Construction Traffic (Obj. 807, 819, 1377) 

This has already been considered within my Proof (Paras 4.40 – 4.45), and 

shown to be not significant. 

(e) Effect of Construction on Birds (Obj. 1483) 

7.9. Undoubtedly construction noise will have some effect on birds. No site 

clearance would take place during the bird breeding season; construction 

would be temporary and it is known that birds in urban areas are more tolerant 

of noise. On that basis I would conclude that the effects would not be 

significant. 

Issues (iii) Operational Noise 

(a) Loss of Tranquillity (Obj.0030 and others; Obj. 004 and others) 

7.10. There is no formally agreed method of assessing tranquillity. Although there is 

likely to be a loss of tranquillity during the construction phase which is 

unavoidable, the mitigation to avoid significant adverse impacts should also 

mitigate against loss of tranquillity. 
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(b) Noise from Sub-stations. (Obj1633, 1440) 

7.11. This has been considered within my Proof and shown to be not significant 

(Paras. 5.22 – 5.26). 

(c)  Noise from Toucan Crossings (Obj. 810, 897, 888) 

7.12. There is no standard method for assessment of noise from Toucan crossings, 

and although BS4142 (F-4) is considered the most relevant, it is not likely to 

demonstrate that complaints would be likely owing to the limited noise 

exposure time. Noise levels are controllable from these crossings and I 

conclude that any effect arising from use of the crossings would not be 

significant. 

(d) Noise and Vibration from Cables Attached to Buildings. (Obj. 1407, 1547) 

7.13. Vibration effects on buildings will be mitigated by design by using suitable 

mountings and fixing. I do not consider that any vibration from movement of 

the cables in the wind would be within the audible frequency range and 

therefore considered significant. 

(e) Loss of Noise Shielding Resulting from Felling of Trees. (Obj.630, 693, 

781, 835, 746, 1691, 1699) 

7.14. In order to have an appreciable effect on noise, a substantial belt of dense 

vegetation would be required. I acknowledge however, that there are other 

factors involved, but consider the noise effect not to be significant. 

(f) Potential for Accidents Owing to Trolleybuses being too quiet. (Obj. 1623) 

7.15. Empirical data upon which I have based my Proof would suggest that 

trolleybuses would not be inaudible. I do not therefore consider this effect to 

be significant. Should the final design of the trolleybuses be silent, a suitable 

low level acoustic warning signal could be provided using similar technology to 

non-tonal reversing alarms. 

 (h) Effect on Educational Establishments (Obj. 675) 
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7.16. Although there may be some noise effects during the construction phase, 

following mitigation there should be no significant noise or vibration impacts on 

educational establishments. Where appropriate these issues will be dealt with 

on a case by case basis. 

(i) Effect of vibration on underground cables. (Obj. 197) 

7.18 Effects of vibration on underground cables will be mitigated by design, 

although it is not within the scope of this project to protect damaged or poorly 

maintained underground cables from effects of vibration that may also 

reasonably occur from other sources such as road maintenance or emergency 

repair.  

(j) Effect of noise increase on hotel business (Obj. 1732) 

7.19 There would be a marginal increase on opening which would not be regarded 

as significant. In the long term this would be regarded as negligible. The 

existing brick wall dismantled and rebuilt) and will mitigate against noise from 

the NGT. 

(k) Potential for sleep disturbance (Obj. 835) 

7.20 There will be increases in noise on the segregated section of road in 

Headingley. The potential for sleep disturbance has been addressed in paras. 

5.20, 5.21 of this Proof. 

(l) General operational noise increase (Obj.746, 693, 1691, 1168) 

7.21 I have addressed significant effects associated with operational noise within 

this Proof. The noise changes associated with the entire scheme are shown 

as noise contours in B-7 – 3 and B7- 4. 

 (m) Effect of noise on healthcare facilities (Obj. 1699) 

7.22 Operational noise levels are predicted to increase by 8.5dB to the rear of 

Headingley Medical Centre, from 43.0dB to 51.5dB. Typically, noise 

attenuation for open windows is in the order of 15dB. It is therefore considered 
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that internal noise levels would be in the order of 36.5dB which is well within 

acceptable limits for consulting rooms.  

(n) Effect of noise on Leeds College of Art (Obj. 1392, 1604) 

7.23 Predicted noise levels at Leeds College of Art indicate a typical increase of 

about 3dB on scheme opening at the façade facing Blenheim Walk.  This 

would be regarded as significant in the short term and is due entirely to traffic 

increases.  The impact within the building would depend on current levels of 

noise insulation and uses on this façade.  Discussions are on-going with the 

College in regard to the issues raised. 

 

. 
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8. Summary and Conclusions 

8.1. My Proof has covered technical aspects of noise and vibration impacts and 

effects associated with the construction and operation of the Leeds New 

Generation Transport (NGT) Scheme. 

8.2. My evidence has provided the following: 

 all relevant legislation, standards and guidelines which have informed the 

basis and methodology of the assessment; 

 a summary of predicted construction noise and vibration impacts and 

effects associated with the NGT Scheme. For ease of reference 

construction has been divided into a number of separate construction 

activities, such as those associated with construction of the route, stops, 

sub-stations, park and ride sites, NGT depot, temporary construction 

compounds, replacement sports pitches, structural works (such as 

bridges), traffic on the existing highway network and demolition; 

 a summary of operational noise and vibration effects. These have been 

subdivided into impacts and effects arising from segregated sections of 

the NGT i.e. new sections of road; sub-stations; park and ride facilities; 

depot activities and the replacement sports pitches; and 

8.3. My overall conclusion is that there are significant effects associated with the 

NGT Scheme, although these are principally confined to operational noise. 

Furthermore, these significant effects reduce over time. 

8.4. Calculated construction noise levels for each of the operations identified 

represents a worst case for the sub-activities identified within each operation. 

For example, enabling works comprise site clearance, drainage and service 

ducts and service diversion activities. Thus noise levels reported for enabling 

works refer to the noisiest of those activities. It is intended that the Section 61 

process will ensure refinement of calculations and incorporation of mitigation 

identified in the CoCP for these activities such that noise levels will be 

managed to the satisfaction of the Local Authority. No post-mitigation 
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significant noise and vibration effects are therefore anticipated as a result of 

construction activities, primarily due to the transient nature of any individual 

phase of construction works. It must be emphasised however, that transient 

events have the potential to cause disturbance or disruption and that adequate 

noise control is of paramount importance during construction. 

8.5. With respect to operational noise, in the short-term, based upon comparison of 

the do-minimum and do-something scenarios in the baseline year of the NGT 

Scheme (2020), slight or moderate beneficial effects are predicted for 327 

dwellings and 11 other sensitive receptors along the route and moderate or 

large beneficial effects are predicted for six dwellings and two other receptors. 

A large or very large beneficial effect is predicted at 154 dwellings. The 

beneficial effects are predicted in the vicinity of the University of Leeds on 

Woodhouse Lane between St. Mark's Road and Cavendish Road and off route 

areas where traffic flows are predicted to decrease due to implementation of 

the NGT route, or where existing through routes will be closed off due to the 

NGT Scheme.  These areas include Weetwood Lane between Otley Road and 

Moor Road due to road closure and St. Mark's Road with reductions of up to 5 

dB at properties adjacent to the road due to predicted decreases in traffic flow. 

8.6. Slight or moderate adverse effects are predicted for 2252 dwellings and 25 

other sensitive receptors along the route. Moderate or large adverse effects 

are anticipated for some 350 dwellings and three other sensitive receptors and 

large or very large adverse effects are predicted for 83 dwellings and five 

other sensitive receptors. These are principally located adjacent to the 

segregated section at Headingley and at Back Churchill Gardens in Blenheim 

Walk where traffic flows are predicted to double. 

8.7. In the long-term, based upon comparison of the do minimum scenario in the 

baseline year and the do something scenario in the future assessment year 

(2035); 160 dwellings and two other receptors are predicted to have slight or 

moderate beneficial effects in the long-term. Some 496 dwellings and three 

other sensitive receptors are predicted to have slight or moderate adverse 

effects and 63 dwellings and five other sensitive receptors are predicted to 

have moderate or large adverse effects in the long-term. 
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8.8. Impacts arising from sub-stations and NGT Depot will be controlled during the 

design phase such that there will be no significant effects. 

8.9. Impacts arising from park and ride operations will be neutral. 

8.10.  Impacts arising from new all-weather sports pitches will be either ‘slight or 

moderate’ at Lawnswood, or potentially significant  at Weetwood Hall, 

although the latter represents a potential intensification of existing noise 

events rather than as new noise source. 

8.11. All carriageways to be introduced under the NGT Scheme are expected to be 

constructed to a high standard and free from surface irregularities. Existing 

roads that are to be modified (for example widening) would also be resurfaced 

thereby improving the general condition of the carriageway. The NGT Scheme 

therefore, is unlikely to generate significant levels of vibration during operation 

and therefore I consider there will be no significant effects due to vibration or 

re-radiated noise resulting from vibration due to operation of the NGT.  

8.12. Low frequency noise from the vehicle exhausts may induce vibration (rattle) in 

light building elements such as windows i.e. airborne vibration. However, 

trolleybuses have electric propulsion systems and therefore airborne vibration 

impacts are not expected to arise from the NGT Scheme. 

8.1. In my Proof, I have addressed the Secretary of State’s Statement of Matters, 

in whole or in part with respect to noise and vibration. 

8.2. A number of objections have been made to the draft TWAO submitted in 

respect of the NGT Scheme. In my Proof I have summarised and addressed 

those concerns and comments which have not been addressed in previous 

chapters of my Proof of Evidence.  

8.3. It is evident that for some of the segregated sections of the route, where the 

NGT Scheme is located away from existing roads, there will be increases in 

noise due to the introduction of the vehicles. While the relative tranquillity of 

these areas will be affected to a certain extent this does not run counter to 
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National Planning Policy Framework which states that planning policy should 

recognise that development will often create some noise.  

8.4. The Noise Policy Statement for England clarifies that noise should not be 

considered in isolation of the wider benefits of a scheme or development, and 

that the intention is to minimise noise and noise effects as far as is reasonably 

practicable having regard to the underlying principles of sustainable 

development. 
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10. Abbreviations 

 

BS British Standard 

BPM Best Practical Means 

CoCP Code of Construction Practice 

CRTN Calculation of Road Traffic Noise 

CTMP Construction Traffic Management Plan 

dB Decibel 

Defra Department for the Environment, Food and Rural Affairs 

DfT Department for Transport 

DMRB Design Manual for Roads and Bridges 

EIA Environmental Impact Assessment 

ES Environmental Statement 

FARRS Finningley and Rossington Regeneration Route Scheme 

FTA Federal Transit Administration 

HS2 High Speed 2 

LCC Leeds City Council 

MIOA Member of the Institute of Acoustics 

NDR Northern Distributor Road 

NET Nottingham Express Transit 

NGT New Generation Transport 

NPPF National Planning Policy Framework 

NPSE Noise Policy Statement for England 

OLE Overhead Line Equipment 

PPV Peak Particle Velocity 

SEL Single Event Level 

WHO World Health Organisation 
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