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Comments on the Treatment of Operational Airborne Noise in the HS2 Draft 
Environmental Statement 

1 Description of the Contour Maps 

The Draft Environmental Statement (DES) that was published by HS2 Ltd on 16th May 
2013 includes the long-awaited maps showing predicted noise levels in the vicinity of 
the Phase 1 trackway caused by the passage of HS2 trains.1 These maps may be found in 
the twenty-six “map books” that form part of the assemblage of documents that 
comprise Volume 2 of the DES, in the section at the back “Map Series SV-01 – 
Operational Sound Contour Maps and Potential Significant Effects”. Each map book 
provides the mapping for one community forum area. 

The operational sound contour maps have been generated by a computer modelling 
tool and are estimates of the noise levels that will result from passing HS2 trains only. 
Any other sources of noise have been ignored. The modelling has been confined to a 
strip extending 1km either side of the track centre line (indicated on the contour maps 
by a dotted black line on a yellow background). 

Some, very limited, explanation of the approach that has been taken for the modelling 
and the assumptions that have been made is given in sections 5.12 and 6.12 of DES 
Volume 1 and in section 11 of each of the twenty-six Community Forum Area Reports in 
DES Volume 2. 

As is normal practice in noise mapping, the levels are given in decibels (dB). This is a 
compressed (logarithmic) scale that approximates to the way that we actually hear 
noise. The average person hears a 10 dB increase in noise level as an approximate 
doubling of volume. A 20 dB increase would be perceived as a quadrupling of volume. 

The maps enable a separate assessment of day-time and night-time noise level to be 
determined for any location. 

For the day-time hours, which the DES defines as being the sixteen hours between 07:00 
and 23:00, the concern is the level of annoyance that the noise may cause to those 
people that are subjected to it. The World Health Organisation (WHO) provides a 
definition of annoyance as “a feeling of displeasure associated with any agent or 
condition, known or believed by an individual or group to adversely affect them”, but 
uses the term to encompass “a variety of negative emotions when exposed to 
community noise” in addition to annoyance per se; the WHO lists “anger, 
disappointment, dissatisfaction, withdrawal, helplessness, depression, anxiety, 
distraction, agitation, or exhaustion”.2 

For the night-time hours, defined in the DES as being the eight hours between 23:00 and 
07:00, the concern is sleep disturbance. The WHO identifies the “primary sleep 
disturbance effects” as: “difficulty in falling asleep (increased sleep latency time); 
awakenings; and alterations of sleep stages or depth, especially a reduction in the 
proportion of REM-sleep (REM = rapid eye movement)”. The WHO also advises that 

                                                 
1
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2
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“other primary physiological effects can also be induced by noise during sleep” and lists 
amongst these: “increased blood pressure; increased heart rate; increased finger pulse 
amplitude; vasoconstriction; changes in respiration; cardiac arrhythmia; and an increase 
in body movements”.3 

Each of the maps has the same information panel, providing a key to the colour shading 
overlaid on the map, placed in the top right-hand corner of the sheet. 

 

This panel assigns different day-time and night-time values to the colour shading that is 
employed for the maps, which is how the same map may be used for both. Each colour 
indicates that the day-time (16 hour) or night-time (8 hour) equivalent continuous 
sound level lies with a specified range of 5 dB. Exceptionally the loudest band of colour 
indicates >70 dB (day) or >60 dB (night) and no colour shading at all indicates <50 dB 
(day) or <40 dB (night). The important thing to remember with these contour maps is 
that the noise doesn’t stop at the edge of the coloured areas, it just reduces to a level 
that HS2 Ltd considers “acceptable”. 

The noise levels shown on the contour maps are not what you would hear when a single 
train passes. For the day-time measurement for example, the noise energy from every 
train that passes during the sixteen daytime hours is aggregated and an “equivalent 
continuous sound level” calculated that represents the continuous sound level that 
would release the same total noise energy over that period. The equivalent continuous 
sound level is often referred to as the average noise power, and this is a helpful, 
although not strictly accurate, way of thinking about it. 

For the same location the equivalent continuous sound level for the day-time hours is, 
according to HS2 Ltd, 10 dB greater than the one calculated for the night hours. This 
does not mean that the trains are any quieter at night; it’s just that there are fewer of 
them and so the “average” noise is lower. It is due to this fixed 10 dB relationship that 
HS2 Ltd has been able to show both day and night noise levels on the same contour 
map, but using a different scale for the same colour shading. 

If the assumption is made that each train pass-by, day or night, generates the same 
amount of noise energy, then the decibel difference between the day-time and night-
time equivalent continuous sound level may be calculated simply from the ratio of the 
average hourly pass-bys for the day and for the night. In each of the Community Forum 
Area Reports that will have surface track this convenient 10 dB margin is simply stated 

                                                 
3
 Ibid, section 3.4. 



 3 

to be the case, “With the train flows described in Volume 1”; no supporting calculation 
is provided4.  

Inquiry of Volume 1 stimulated by the promises in Volume 2 results in disappointment; 
the assumptions that have been made about train service levels are described only in 
general terms, with insufficient detail being provided to check the calculation.5 

2 Consideration of Day-time Noise Levels 

The lowest day-time noise level that may be discerned from the contour maps is 
50 dB LpAeq,16hr – the symbols LpAeq,16hr indicate that it is an equivalent continuous sound 
level calculated over a 16-hour period. HS2 Ltd claims that “adverse effects are not 
expected” below this level.6 

The WHO regards 50 dB day-time noise as the level that should not be exceeded “to 
protect the majority of people from being moderately annoyed during the daytime”.7 So 
anyone who lives within a colour-shaded area marked on the contour maps is likely to 
experience at least moderate annoyance due to HS2 noise. 

The same paragraph of the WHO document also advises that “to protect the majority of 
people from being seriously annoyed” the day-time level should not exceed 55 dB. So 
anyone who lives within the colour-shaded area marked on the contour maps, excluding 
the pale yellow zone, is likely to experience serious annoyance, or worse, as the result of 
HS2 noise. 

The WHO also states that these recommended levels apply to “a steady, continuous 
noise”, which HS2 noise will certainly not be. The WHO cautions: 

“The annoyance response to noise is affected by several factors, including the 
equivalent sound pressure level and the highest sound pressure level of the noise, the 
number of such events, and the time of day.”8 

The inference from this is that the annoyance caused by HS2 trains passing may occur at 
lower levels than the 50 dB and 55 dB thresholds that the WHO recommends. 

Further the WHO says that “most countries in Europe have adopted 40 dB as the 
maximum allowable level for new developments”. According to the WHO “the lower 
value [of 40 dB] should be considered the maximum allowable sound pressure level for 
all new developments whenever feasible”.9 

In a discussion paper submitted to the HS2 Acoustic Review Group by HS2 Ltd, the 
Company’s policy regarding WHO recommendations is summarised: 

                                                 
4
 For example, Draft Environmental Statement Part 17 of Volume 2, paragraph 11.6.3, HS2 Ltd May 2013 

(http://www.hs2.org.uk/sites/default/files/pdf/es_maps_docs/CFA%20Report%2017%20-
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0Scheme.pdf). 
6
Ibid, paragraph 5.12.5. 
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 Guidelines for Community Noise Chapter 4, section 4.3.1, World Health Organisation, Geneva 1999 

(http://www.who.int/docstore/peh/noise/Comnoise-4.pdf). 
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“Designing any new transport scheme to meet WHO guideline values at all receptors 
would not be sustainable and, as the Government policy sets out, exceeding the 
guideline values would not necessarily result in significant adverse effects.”10 

It is presumed that “sustainable” in this context, means “affordable”. 

It is suggested that, in light of the observation by the WHO, the daytime noise contours 
and colour shading on the maps should be extended down to 40 dB, even if this 
additional contour is added “for information only”, with no impact significance 
attributed to it. On such terms, this addition would have no cost implications for the 
design of HS2, but would provide helpful supplementary information for residents.  

The DES advises that, within the colour shaded areas (i.e. above a predicted day-time 
noise level of 50 dB LpAeq,16hr) “the identification of a significant impact is dependent on 
the baseline sound levels in that area and the change in sound level (impact) brought 
about by *HS2+”.11 HS2 Ltd regards the short-term impact of a change of more than 1 dB 
as “minor”, rising to “moderate” above 3 dB and “major” above 5 dB. When long-term 
effects are considered, a “minor” impact results from a change of more than 3 dB, a 
“moderate” impact for a change of more than 5 dB and a “major” impact results if the 
change is more than 10 dB.12 

However, the DES also advises that “railway noise from [HS2] is considered to cause a 
significant effect on an individual receptor when it reaches a level of 65dB during the 
day … irrespective of the change in sound level caused”.13 This level of 65 dB daytime is 
also the threshold at which a property may become eligible for a statutory noise 
insulation grant.14 

In one of the quotations from the Guidelines for Community Noise reproduced above 
the WHO’s view is expressed that, “the annoyance response to noise is affected by … 
the time of day”. The WHO advises that, to avoid increased annoyance, “Sound pressure 
levels during the evening and night should be 5–10 dB lower than during the day”.15 The 
use of the LpAeq,16hr parameter to assess the impact of noise does not allow this 
dependence to be reflected. However, there is a parameter that, whilst being based 
upon the concept of the equivalent continuous sound level, allows the increased 
sensitivity to noise during the evening and night to be taken into account; this 
parameter is the day-evening-night level, abbreviated as Lden. 

Lden is an equivalent continuous sound level calculated over the whole 24-hour day, with 
three distinct periods being considered: 07:00 to 19:00 (day), 19:00 to 23:00 (evening), 
and 23:00 to 07:00 (night). It is a logarithmic composite of the separate equivalent 
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 Position on World Health Organisation (WHO) Guidance on Noise, Paper No. ARG 1012A, Cobbing, C 

and Greer, R for HS2 Ltd (unpublished). 
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 DES Volume 1, op cit, paragraph 5.12.6. 
12

 HS2 London to West Midlands EIA Scope and Methodology Report, Table 33, HS2 Ltd September 2012 

(http://highspeedrail.dft.gov.uk/sites/highspeedrail.dft.gov.uk/files/HS2%20London%20to%20West%20Mi

dlands%20EIA%20Scope%20&%20Methodology%20Report%20revised_0.pdf)  
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 DES Volume 1, op cit, paragraph 5.12.8. 
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 The Noise Insulation (Railways and Other Guided Transport Systems) Regulations 

1996, Department for Transport (http://www.legislation.gov.uk/uksi/1996/428/made/data.pdf). The 

“specified day-time level” is given in the legislation as 68 dB, but this is a façade level which is equivalent 

to 65 dB free-field. 
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 Guidelines for Community Noise Chapter 4, op cit, section 4.2.7. 
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http://www.legislation.gov.uk/uksi/1996/428/made/data.pdf
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continuous sound levels for these three periods, but with 5 dB being added to the 
evening value and 10 dB being added to the night value.16 

In the preamble to the European Environmental Noise Directive (END) it states that it is 
“necessary to establish common assessment methods for ‘environmental noise’ and a 
definition for ‘limit values’, in terms of harmonised indicators for the determination of 
noise levels.”17 Lden is one of the “selected common indicators” specified by the END in 
order to achieve this harmonisation. 

The END also sets the requirement for Member States to employ harmonised noise 
indicators in a wider context: 

“… the Treaty objectives of achieving a high level of protection of the environment and 
of health will be better reached by complementing the action of the Member States by a 
Community action achieving a common understanding of the noise problem. Data about 
environmental noise levels should therefore be collected, collated or reported in 
accordance with comparable criteria. This implies the use of harmonised indicators and 
evaluation methods, as well as criteria for the alignment of noise-mapping.”18 

As well as defining common noise indicators, the END empowers the European 
Commission to establish common assessment methods for the determination of these 
indicators; these methods have been set out in the document CNOSSOS-EU, which the 
Commission intends to have implemented and operational by 2017.19 

The reaction by HS2 Ltd to suggestions that Lden and the CNOSSOS-EU methodology 
should be employed for HS2 has been stated in a response to a request for information 
made under the provisions of the Environmental Information Regulations (EIR) 2004: 

“HS2 Ltd will not be reworking noise predictions for the draft or formal Environmental 
Statements (ES) using CNOSSOS-EU 2012. The CNOSSOS method is intended to provide a 
harmonised method for strategic noise mapping under the Environmental Noise 
Directive (END) rather than the environmental assessment of a new rail project. Also 
CNOSSOS has not yet been officially been implemented. HS2 Ltd understand that a 
contract is currently being let to carry out further steps in its implementation. CNOSSUS 
may be ready for Round 3 of strategic noise mapping under the Environmental Noise 
Directive in 2017 which is outside of the timeframe for the Phase 1 formal ES to be 
deposited with the hybrid Bill at the end of this year.”20 

The distinction being drawn by HS2 Ltd between “strategic noise mapping” and 
“environmental assessment” is hardly valid, since both have the same aim, which is to 
allow the “assessment and management of environmental noise” – a phrase used in the 
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 Directive 2002/49/EC of the European Parliament and of the Council of 25 June 

2002 relating to the assessment and management of environmental noise, 

paragraph 1 in Annex I, Official Journal of the European Communities, (http://eur-

lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2002:189:0012:0025:EN:PDF). The Directive allows 

Member States to vary the specified time periods by an hour or two, but not to change the specified length 

of the three periods. 
17

 EU Directive 2002/49/EC, op cit, Recital 8 in the preamble. 
18

 EU Directive 2002/49/EC, op cit, Recital 7 in the preamble. 
19

 Common Noise Assessments in Europe (CNOSSOS-EU), section 1.1.1, Kephalopoulos, S, Paviotti, M and 

Anfosso-Lédée, F, Publications Office of the European Union, 2012. 
20

 HS2 Ltd response to Freedom of Information Request FOI13-611, dated 7 May 2013 (not currently e-

published). 

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2002:189:0012:0025:EN:PDF
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title of Directive 2002/49/EC. Neither is the timescale argument particularly compelling, 
since the projected timescales for HS2 mean that estimate of the noise nuisance that it 
may cause is likely to be the subject of debate long after the expected date of full 
implementation of the CNOSSOS methodologies. Further, if HS2 timescales are 
achieved, HS2 noise may have to be included in the data submitted for the fifth round of 
EU strategic noise mapping in 2027. 

Since it appears that the use of Lden should provide a more valid assessment of 
annoyance levels, and satisfies EU aspirations for common assessment methods, it 
surely represents the “best practice” approach to assessing HS2 day-time noise 
nuisance. It is hard to understand why HS2 Ltd would not see this also. 

3 Consideration of Night-time Noise Levels 

The parameter employed by HS2 Ltd for the night-time levels shown on the contour 
maps is LpAeq,8hr. This is equivalent to the parameter Lnight, which is one of the “selected 
common indicators” specified by the END.21 This same parameter, but designated 
Lnight,outside to indicate that it is measured outside the building in which a person is 
sleeping and not inside the bedroom, is used by the WHO in making recommendations 
about night-time noise levels. 

The lowest night-time noise level that may be discerned from the contour maps is 
40 dB LpAeq,8hr. This is equivalent to the level 40 dB Lnight,outside, which the WHO 
recommends for its “night noise guideline (NNG)”.22 The WHO states that, “For the 
primary prevention of subclinical adverse health effects related to night noise in the 
population, it is recommended that the population should not be exposed to night noise 
levels greater than 40 dB of Lnight,outside during the part of the night when most people 
are in bed”.23 

The method proposed by HS2 Ltd for identifying a significant effect when the receptor is 
within a colour-shaded zone on the map, based upon the existing level of background 
noise, is similar to that proposed for day-time noise. The level of HS2 operational noise 
at which a significant impact will be recorded, irrespective of the background noise 
level, is 55 dB LpAeq,8hr.

24 

The WHO describes the expected health effects of night-time noise at levels above 
40 dB Lnight,outside as follows:25 

“40 to 55 dB Adverse health effects are observed among the exposed population. 
Many people have to adapt their lives to cope with the noise at night. 
Vulnerable groups are more severely affected. 

“Above 55 dB The situation is considered increasingly dangerous for public health. 
Adverse health effects occur frequently, a sizeable proportion of the 
population is highly annoyed and sleep-disturbed. There is evidence 
that the risk of cardiovascular disease increases.” 

                                                 
21

 EU Directive 2002/49/EC, op cit, paragraph 2 in Annex I. 
22

 Night Noise Guidelines for Europe, Table 5.5, World Health Organisation 2009 

(http://www.euro.who.int/__data/assets/pdf_file/0017/43316/E92845.pdf). 
23

 Ibid, section 5.6. 
24

 DES Volume 1, op cit, paragraphs 5.12.6 and 5.12.8. 
25

 Night Noise Guidelines for Europe, op cit, Table 5.4. 

http://www.euro.who.int/__data/assets/pdf_file/0017/43316/E92845.pdf
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Based upon these descriptions, it is clear from the contour maps that have been 
published by HS2 Ltd that HS2 will cause significant sleep disturbance and risks to health 
in some locations. 

The policy employed by the WHO in setting its night noise guidelines is to “adopt an 
harmonized noise indicator as defined by Environmental Noise Directive (2002/49/EC)”; 
this indication is, as has been already identified, Lnight,outside.26 However, the WHO also 
lists some sleep disturbance affects that have been shown to be connected “to 
threshold levels expressed in LAmax”.27 In this connection, the WHO issues the following 
warning: 

“The health relevance of these effects cannot be easily established. It can be safely 
assumed, however, that an increase in the number of such events over the baseline may 
constitute a subclinical adverse health effect by itself leading to significant clinical health 
outcomes.”28 

4 Calculation Method 

HS2 Ltd assures us that the levels displayed on the contour maps have been “calculated 
using proven and verified methods”.29 Unfortunately, HS2 Ltd fails to provide any 
support for this claim; in fact, no details at all of the calculation methodology, or its 
underlying assumptions, are given in the DES. 

This topic has been the subject of some confusion. 

For the 2011 public consultation we were told that: 

“HS2 noise predictions have used the UK modelling methodology Calculation of Railway 
Noise 1995 (CRN). This is the official model for assessing eligibility for sound insulation 
under England and Wales Noise Insulation Regulations for Railways and the model 
typically used for the environmental impact assessment of railway projects.”30 

And that: 

“For very high speed rail, i.e. above 300km/h it is likely that CRN would need to be 
adapted to have sources at two or more heights above rail: for example rolling noise 
and the second for aerodynamic noise, however the research basis for this change in 
calculation methodology is not currently available.”31 

In a September 2012 document there is no mention of the CRN: 

“The airborne sound generated by rail operations associated with the Proposed Scheme, 
both mainlines and connecting chords, and classic lines will be calculated using the 

                                                 
26

 Night Noise Guidelines for Europe, op cit, section 5.7. 
27

 Night Noise Guidelines for Europe, op cit, Table 5.1. 
28

 Night Noise Guidelines for Europe, op cit, section 5.6. 
29

 DES Volume 1, op cit, paragraph 5.12.3. 
30

 HS2 London to the West Midlands: Appraisal of Sustainability Appendix 5, 

Appendix 5.4 paragraph 5.6.7, HS2 Ltd, February 2011 

(http://webarchive.nationalarchives.gov.uk/20111005090740/http:/highspeedrail.dft.gov.uk/sites/highspeed

rail.dft.gov.uk/files/hs2-aos-appendix05.pdf). 
31

 Ibid, Appendix 5.4 paragraph 5.6.9. 

http://webarchive.nationalarchives.gov.uk/20111005090740/http:/highspeedrail.dft.gov.uk/sites/highspeedrail.dft.gov.uk/files/hs2-aos-appendix05.pdf
http://webarchive.nationalarchives.gov.uk/20111005090740/http:/highspeedrail.dft.gov.uk/sites/highspeedrail.dft.gov.uk/files/hs2-aos-appendix05.pdf
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calculation method developed and validated initially for the environmental assessment, 
and then the design, of HS1.”32 

In a response in May 2013 to a request for information made under the provisions of 
the Environmental Information Regulations (EIR) 2004, which sought clarification about 
the use of CRN: 

“HS2 are assessing airborne noise from the operating railway using the calculation 
method stated in the HS2 London to West Midlands EIA Scope and Methodology Report. 
HS2 has not modified the Calculation of Railway Noise Technical Memorandum.”33 

This confusion should not have been allowed to have occurred. HS2 Ltd should have 
provided a clear explanation in the DES of the calculation methodology. Requests for 
clarification from HS2 Ltd representatives at the DES information events have been met 
with vague assurances. For example, an assertion was made by one representative that 
the calculation method took account of the impact of weather conditions on the 
propagation of sound, but with no details of how this had been achieved or what 
weather conditions had been assumed. The same representative, when asked about 
possible inaccuracies in the calculation, assured the questioner that the contours 
represented a “worse case”, without being specific about what that means. 

What is required from HS2 Ltd is a clear description of the calculation process, including: 

 The input parameters that are required and the values assumed for the 
calculation. 

 A description of the algorithms employed. 

 The tolerances associated with the calculation and how these are accommodated 
in the contour maps. 

 Any consideration given to the impact of changing weather conditions and how 
this is achieved. 

 The source heights that have been employed and the noise power levels assumed 
for each height. 

 The assumptions made about the reduction in noise levels achieved by mitigation. 

5 Other Issues 

5.1 Shortcomings of the equivalent continuous sound level parameter 

The WHO expresses an important reservation about the use of the equivalent 
continuous sound level to assess the potential adverse health effects of noise pollution: 

“LAeq,T should be used to measure continuing sounds such as road traffic noise, many 
types of industrial noises and noise from ventilation systems in buildings. When there 
are distinct events to the noise such as with aircraft or railway noise, measures of the 

                                                 
32

 EIA Scope and Methodology Report, op cit, paragraph 14.3.20. 
33

 HS2 Ltd response to Freedom of Information Request FOI13-596, dated 9 May 2013 (not currently e-

published). 
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individual events should be obtained (using, for example, LAmax or SEL), in addition to 
LAeq,T measurements.”34 

Unfortunately, the WHO provides no additional guidance about how LAmax or SEL (sound 
exposure level) might be employed for this purpose.35 

The WHO makes the following additional observation specifically on the annoyance 
caused by noise: 

“A number of studies have concluded that equal levels of different noise types lead to 
different annoyance. For example, equal LAeq,T levels of aircraft noise and road traffic 
noise will not lead to the same mean annoyance in groups of people exposed to these 
noises. This may indicate that the LAeq,T measure is not a completely satisfactory 
description of these noises and perhaps does not completely reflect the characteristics 
of these noises that lead to annoyance.”36  

Also, as mentioned in section 3 above, the WHO also notes that some sleep disturbance 
affects of noise have been shown to be connected maximum noise levels. 

In the February 2011 Appraisal of Sustainability only a single noise metric was 
employed, LAeq,18hr.

37 The public response to this sole use of the equivalent continuous 
sound level to assess the impacts of HS2 noise led the independent company charged 
with analysing the responses to the 2011 public consultation to report: 

“Specific comments are made about the noise assessment methodology, and 799 
respondents argue that using averages instead of peak or pass-by noise levels is 
inappropriate.”38 

The HS2 Ltd response to this concern is typically dismissive: 

“The LAeq is the standard and most proven single indicator for determining noise impact 
of transport schemes and was therefore appropriate for the appraisal of HS2.”39 

However, when the draft HS2 London to West Midlands EIA Scope and Methodology 
Report was issued for consultation in March 2012 it contained an additional noise 
parameter, LpAFmax (a more precise rendering of LAmax), and the employment of this 
parameter was retained in the September 2012 final version of this document.40 

In a subsequent response to a request for information made under the provisions of the 

Environmental Information Regulations (EIR) 2004, HS2 Ltd relates this addition to the 
public response to the 2011 consultation, but not specifically to the WHO reservations: 

                                                 
34

 Guidelines for Community Noise Chapter 2, section 2.1.5, World Health Organisation, Geneva 1999 

(http://www.who.int/docstore/peh/noise/Comnoise-2.pdf). 
35

 For an explanation of SEL refer to the blog Suffering from exposure 

(http://hs2andtheenvironment.wordpress.com/2011/06/18/suffering-from-exposure). 
36

 Guidelines for Community Noise Chapter 2, op cit, section 2.3.5. 
37

 Appraisal of Sustainability Appendix 5, op cit, Appendix 5.4 paragraph 1.5.1 
38

 High Speed Rail: Investing in Britain’s Future Consultation Summary Report, paragraph 6.3.49, 

Dialogue by Design, November 2011 

(https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/11523/hs2-consultation-

summary.pdf). 
39

 Review of HS2 London to West Midlands Appraisal of Sustainability, paragraph 7.2.7, HS2 Ltd January 

2012 (https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/3655/hs2-review-of-

aos.pdf). 
40

 EIA Scope and Methodology Report, op cit, paragraph 14.3.26. 

http://www.who.int/docstore/peh/noise/Comnoise-2.pdf
http://hs2andtheenvironment.wordpress.com/2011/06/18/suffering-from-exposure
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https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/11523/hs2-consultation-summary.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/3655/hs2-review-of-aos.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/3655/hs2-review-of-aos.pdf
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“Feedback received during consultation on the HS2 London and the West Midlands 
route in 2011 included concerns that the equivalent continuous sound (LpAeq) indicator 
‘averages out’ the impact associated with intermittent train sound. The introduction of a 
maximum sound pressure level (LpAFmax) criterion was in response to these concerns.”41 

Unfortunately, HS2 Ltd failed to take the opportunity of the FOI response to provide a 
coherent explanation of how it proposes to employ LpAFmax to overcome the concerns 
expressed by the public about the equivalent continuous sound level method. 

HS2 Ltd also failed to respond meaningfully to an invitation in the FOI request to explain 
the choice of an extremely high threshold for LpAFmax – at 85 dB this is only about 10 dB 
less than the level that is expected to be experienced 25 metres from the track: 

“High Speed 1 (HS1) used a maximum level criterion of 85dB LpAFmax for its 
environmental assessment, and the operational railway has not resulted in 
substantiated complaints associated with its operation (except where a maintenance 
issue gave rise to complaints of a temporary nature). The 85dB LpAFmax is supported by 
research from Rice and Morgan, the 1992 Report of a Field Study of Aircraft Noise and 
Sleep Disturbance, and PPG24.” 

The DES does nothing to address this lack of explanation. 

Further the DES promises that, “In assessing the risk of sleep disturbance, the maximum 
noise level for each train pass by has also been calculated and considered in this initial 
assessment”.42 There is no evidence on the noise contour maps of this being the case, 
however. 

Paragraph 14.3.26 of the EIA Scope and Methodology Report makes no reference to the 
85 dB LpAFmax criteria only applying at night. To restrict considerations of maximum noise 
level to impacts on sleep disturbance ignores the observations made by the WHO about 
the possible inadequacies of the equivalent continuous sound level method for 
predicting annoyance caused by noise. 

5.2 Considerations of the Impacts of Aerodynamic Noise 

The literature on train noise is scattered with warnings of the type: 

“The acoustic energy of aerodynamic noise is proportional to a train’s speed by a power 
of 6 to 8, which is higher than for other kinds of noises such as rolling noise and 
structure-borne noise. Accordingly, as operational train speed increases, aerodynamic 
noise becomes the predominant source of high speed trackside noise. In the case of 
Shinkansen trains, aerodynamic noise becomes dominant when velocity exceeds 
approximately 200km/h.”43 

The problem with aerodynamic noise is that much of it is generated by features that are 
high up on the train, the prime example being the pantograph. This means that the 
mitigation offered by features such as earth bunds is reduced and conventional 

                                                 
41

 HS2 Ltd response to Freedom of Information Request FOI13-592, dated 24 April 2013 (not currently e-

published). 
42

 DES Volume 1, op cit, paragraph 5.12.5. 
43

 Aerodynamic Noise Reduction in Pantographs by Shape-smoothing of the Panhead and Its Support and 

by Use of Porous Material in Surface Coverings, Ikeda, M, Mitsumoji, T, Sueki, T, Takaishi, T, Quarterly 

Report of Railway Technical Research Institute (Japan Railways), Vol. 51, No. 4, Nov. 2010 

(https://www.jstage.jst.go.jp/article/rtriqr/51/4/51_4_220/_pdf). 

https://www.jstage.jst.go.jp/article/rtriqr/51/4/51_4_220/_pdf
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trackside noise barriers are ineffective, unless the height of the barriers is significantly 
increased. 

The approach that HS2 Ltd has consistently taken to this potential problem is to rely on 
future improved aerodynamic design of the train elements and on-board noise 
shielding. At the time of the 2011 public consultation, potential respondents were 
advised: 

“To mitigate potential impacts in areas of high operating speeds, there is a need to 
control aerodynamic noise through advanced rolling stock design. Without first 
mitigating the source of aerodynamic noise, wayside noise barriers are not likely be as 
effective or feasible, due to the required increase in barrier height, to provide shielding 
to the entire train.”44  

The response by HS2 Ltd to concerns about the impact of aerodynamic noise expressed 
by respondents to the public consultation was staggeringly glib: 

“The issue of the assessment of noise from the train pantograph was also raised, in 
particular with reference to the height of the source compared with noise barriers. The 
pantograph is a consideration in the assessment of the noise impact and the AoS took 
this into account by making appropriate changes to the relative height of train source 
and barrier when considering mitigation. While noise from the pantograph does need to 
be considered, and will be reviewed at the time of the EIA, its significance is often 
overstated. The wheel-rail interface will remain the most significant part of the noise 
from the train, even at high speed.”45 

In a subsequent response to a request for information made under the provisions of the 

Environmental Information Regulations (EIR) 2004, HS2 Ltd is more forthcoming: 

“Combined with the research work undertaken by SNCF and others the Japanese 
research shows that a reduction of around 10 dB(A) has been achieved in Japan 
pantograph aerodynamic sound emission and may be possible against current European 
pantograph designs. This reduction is more than that likely to be required to ensure that 
aerodynamic sound from the pantograph doesn’t materially affect the noise reduction 
typically provided by a 3m barrier. The on-going consideration of train sound emission 
levels will be presented as part of the formal ES.”46 

And: 

“The research published (referenced in the response to question 1) combined with work 
undertaken by SNCF and others shows that a reduction of around 3 dB (A) could be 
achieved in body aerodynamic sound emission at speeds above 300 km/h compared to 
trains available at the time of the Appraisal of Sustainability. Some of the latest 
European train sets becoming available include some of the aerodynamic design 
features that achieve such reductions. The on-going consideration of train sound 
emission levels will be presented as part of the formal ES.”47 

The assessment of this matter in the DES is somewhat underwhelming: 

                                                 
44

 Appraisal of Sustainability Appendix 5, op cit, Appendix 5.4 paragraph 6.3.3. 
45

 Review of Appraisal of Sustainability, op cit, paragraph 7.2.5. 
46

 HS2 Ltd response to Freedom of Information Request FOI13-604, dated 9 May 2013, answer to 

Question 1 (not currently e-published). 
47

 Ibid, answer to Question 2. 
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“It has been assumed that HS2 trains will be specified to be quieter than the relevant 
current European Union requirements and this will include reduction of aerodynamic 
noise from the pantograph that would occur above 300kph (186mph) with current 
pantograph designs, drawing on proven technology in use in East Asia.”48 

Clearly HS2 Ltd has much more to do to make out a convincing case that its policy on 
aerodynamic noise is sound. As well as the technical risk associated with this approach, 
no explanation has been offered how HS2 trains “will be specified to be quieter” or how 
the public can be assured that trains that do not employ the required standard of noise 
reduction will not run on the HS2 track.  

5.3 Considerations of the Impacts of Train Source Noise Levels and Track Quality 

The overall train noise source level that HS2 Ltd has assumed to calculate the contour 
maps is not stated in the DES, but is known from a response made by HS2 Ltd to request 
for information a made under the provisions of the Environmental Information 
Regulations (EIR) 2004 that the source level that has been assumed is 95 dB LpAeq,Tp49 at 
350 kph, measured at 25 metres from the track50.  This is consistent with the maximum 
level specified in the European Union technical specification for interoperability (TSI), 
adjusted for the higher operating speed specified for HS2.51  

HS2 Ltd has also taken advantage of the facility offered by the TSI to assume a 3 dB 
reduction in the source noise for rolling stock ordered after 1 January 2010.52 

The TSI maximum noise level for rolling stock assumes that the train is running on a 
high-quality test track. The TSI makes a distinction between “normal” tracks, which are 
those encountered in everyday situations, and a “reference” track which is maintained 
to a high standard to allow compliance with pass-by noise limits to be assessed.53 

That this is an important distinction is confirmed by the following report on some 
measurements that were made on an SNCF TGV Réseau (TGV-R) high-speed train in 
France: 

“It appeared that following track works at a few defined dates during the test campaign, 
some ballast dust might have been run over by the wheels, the roughness of which 
significantly increased on the following days. The measured noise values were then 
increased by 1.5 to 2.5 dB(A) after each track work episode, and the influence of the 
increase of the measured pass-by level can be noticed throughout the whole 
investigated speed range : 250 to 360 kph.”54 

                                                 
48

 DES Volume 1, op cit, paragraph 5.12.21. 
49

 The parameter LpAeq,Tp is the equivalent continuous sound level calculated for a single train pass-by, over 

the duration of that pass-by. 
50

 HS2 Ltd response to Freedom of Information Request FOI10/032, dated 28 May 2010 

(http://www.hs2.org.uk/news-resources/foi/foi10-032-regarding-noise). 
51

 EU Commission Decision 2008/232/CE of 21 February 2008 concerning a technical specification for 

interoperability relating to the ‘rolling stock’ subsystem of the trans-European high-speed rail system, 

paragraph 4.2.6.5.4, Official Journal of the European Union 

(http://eurlex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2008:084:0132:0392:EN:PDF). 
52

 Ibid, paragraph 7.1.5.3. 
53

 Ibid, paragraph N.1.4 in Annex N. 
54

 High Speed Trains external noise: a review of measurements and source models for the TGV case up to 

360km/h, section headed “Influence of the state of the wheels”, Gautier, P-E, Poisson, F, Letourneaux, F, 

paper no. S.1.1.4.4, Proceedings of the 8th World Congress on Railway Research 2008, Seoul 

http://www.hs2.org.uk/news-resources/foi/foi10-032-regarding-noise
http://eurlex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2008:084:0132:0392:EN:PDF
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The report shows that the cumulative effect of this track roughness degradation over 
several days of tests was in the range 3-4 dB. 

Within the response that HS2 Ltd made to issues raised by the 2011 public consultation 
is an undertaking that “the train noise level will be revisited and checked for suitability 
as the input to the more detailed EIA”.55 The only comment in the DES that in any way 
refers to this matter is that, “It is also assumed that the track will be specified to reduce 
noise, as will the maintenance regime”.56  

Maintenance to keep the track at anywhere near reference quality will require a regular 
rail grinding regime to be employed. This will, of itself, be problematic as the operation 
generates noise and will be carried out largely at night. 

It may be anticipated that HS2 Ltd is planning to provide more information on the 
determination of an appropriate level for the train source noise in the final version of 
the Environmental Statement. 

5.4 Taking Ambient Noise into Account 

Under the methodology for assessing the noise impacts employed by HS2 Ltd, the 
severity of an impact at a receptor is assessed if the noise introduced by the operation 
of HS2 is predicted to exceed 50 dB LpAeq,16hr (day) or 40 dB LpAeq,8hr (night). The severity 
assessment will depend upon the margin that the introduced HS2 noise exceeds the 
existing ambient noise experienced at the receptor, unless the level of the introduced 
noise is greater than 65 dB LpAeq,16hr (day) or 55 dB LpAeq,8hr (night) when the impact is 
regarded as “significant” whatever the existing ambient noise level.57 

The terminology used in the DES appears to present a problem here.  When the impact 
severity is determined by the margin above the existing noise levels the impact will be 
rated “negligible”, “minor”, “moderate” or “major”58; it is not clear where “significant” 
fits into this scale. 

In order to inform the classification of impacts based upon existing noise levels, data 
from ambient noise level measurement have been gathered by HS2 Ltd. For residential 
receptors this measurement process is obviously still incomplete: 

“In this initial assessment, potentially significant effects arising from the change in 
sound levels have been identified on residential communities taking account of 
information available at the time of assessment. Further information will be gathered 
about each residential community that is potentially significantly affected to refine the 
assessment for the formal ES.”59 

Examination of the individual reports in Volume 2 of the DES for each of the community 
forum areas indicates that this assessment is indeed at a very early stage. 

In the case of non-residential receptors and “quiet areas” the work appears to be even 
less advanced: 

                                                                                                                                                  
(http://www.uic.org/cdrom/2008/11_wcrr2008/pdf/S.1.1.4.4.pdf). 
55

 Review of Appraisal of Sustainability, op cit, paragraph 7.2.4. 
56

 DES Volume 1, op cit, paragraph 5.12.12. 
57

 DES Volume 1, op cit, paragraph 5.12.8. 
58

 EIA Scope and Methodology Report, op cit, Table 33. 
59

 DES Volume 1, op cit, paragraph 5.12.7. 

http://www.uic.org/cdrom/2008/11_wcrr2008/pdf/S.1.1.4.4.pdf
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“In this initial assessment non-residential receptors and quiet areas that could 
experience a noise effect have been listed in the CFA Reports and are also indicated on 
the sound contour maps. These will be assessed on a receptor-by-receptor basis 
between the draft and formal ES to identify whether they are likely to experience a 
significant adverse effect and, if so, the envisaged mitigation proposed to avoid or 
reduce the significant effect.”60 

Examination of the individual reports in Volume 2 of the DES for each of the community 
forum areas appears to bear this out. 

The noise contour maps do not appear to indicate the impact severity, based upon the 
noise increase over the ambient, in any way at all. 

5.5 Track Design and Mitigation 

Volume 1 of the DES includes the claim that, “By avoiding many noise-sensitive locations 
and keeping the proposed alignment as low in the ground as possible, HS2 Ltd has been 
able to reduce the overall noise impact”.61 

This claim will be viewed with great scepticism in the many communities that have seen 
the trackbed height increased, in many cases quite significantly, since the 2011 public 
consultation, with the aim of reducing costs. 

The DES also claims that: 

“The initial design includes over 200km (124 miles) of permanent noise barriers in the 
form of cuttings, landscape earthworks and fence barriers.”62 

And that: 

“The case for further noise barrier provision, including the form of such barriers, will be 
reviewed in the formal ES in light of further assessment, design refinement and 
engagement with stakeholders.”63 

The proposals for noise mitigation set out in the DES are, therefore, incomplete; they 
are also far from clear. There is no specification for noise barrier performance in this 
document, nor any description of the proposed design. Further, the noise contour maps 
do not appear to differentiate between earth structures that provide mitigation and 
trackside noise barriers. 

5.6 Engagement with Local Communities on Noise Matters 

“Engagement with the local communities has been principally via the community forums 
and in some cases meetings with parishes and action groups. This has included: briefings 
about the assessment of sound, noise and vibration being undertaken for the proposed 
scheme; requests for community defined baseline monitoring locations; and dialogue 
about mitigation options.”64 

This statement disguises the complete lack of meaningful engagement with HS2 Ltd on 
noise issues that has been afforded to local community representatives. Apart from a 

                                                 
60

 DES Volume 1, op cit, paragraph 5.12.9. 
61

 DES Volume 1, op cit, paragraph 6.12.1. 
62

 DES Volume 1, op cit, paragraph 6.12.3. 
63

 DES Volume 1, op cit, paragraph 6.12.4. 
64

 DES Volume 1, op cit, paragraph 5.12.15. 
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presentation which HS2 Ltd described as “non-technical”65 there has been no real 
attempt to discuss noise issues at community forum and bilateral meetings. A specific 
request to set up a forum to allow such matters to be discussed with local community 
representatives was declined by HS2 Ltd.66 

5.7 Allowing unfettered noise pollution 

The Japanese are arguably the world’s leaders in techniques to reduce the noise emitted 
from trains at the source. They have put substantial effort into research and design to 
make high speed trains (Shinkansen) quieter because the Japanese Government has, 
since 1975, imposed legal limits on the noise pollution that these trains are allowed to 
cause. 

The Japanese legislation sets a maximum limit on noise within a residential area, 
between the hours of 06:00 and 24:00, of 70 dB LpASmax.

67 This limit applies to all new 
lines and time limits are also set for existing lines to be brought up to this standard. In 
the units chosen for HS2 this noise limit is approximately equivalent to 56 dB LAeq,16hr – 
the conversion depends on the assumptions made about HS2 timetabling, but this 
equivalent is based upon information provided by HS2 Ltd.68 

This starkly illustrates how far the United Kingdom is behind Japan in this matter; the 
Japanese limit is a full 9 dB below the day-time noise level which qualifies for a sound 
insulation grant in the UK.69 

Many countries in Europe also have legally-binding or voluntarily-agreed noise limits.70 

In the United Kingdom there are no statutory provisions to limit noise pollution. The 
only legal obligation on noise polluters is to make grants for sound insulation in extreme 
cases. There is however at least one example of a rail operator publishing guidelines to 
set restrictions on the noise pollution associated with a railway construction project.71 

So far HS2 Ltd has given no indication that it will set noise limits to determine the noise 
mitigation that will be offered, or if, as seems likely, noise mitigation measures will be 
determined more by economic considerations. It appears that, as things stand, HS2 will 
be a major, and largely unfettered, noise polluter. 
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An introduction to HS2 Ltd’s approach to managing noise, HS2 Ltd presentation, September 2012 

(http://www.51m.co.uk/sites/default/files/uploads/An%20introduction%20to%20HS2%20Ltd%27s%20app

roach%20to%20managing%20Noise.pdf).  
66

 For an account of the request and the refusal refer to the blog A sound idea 

(http://hs2andtheenvironment.wordpress.com/2012/11/23/a-sound-idea). 
67

 Environmental Quality Standards for Shinkansen Superexpress Railway Noise, Notification No. 91 of 

1993, Ministry of the Environment Government of Japan (http://www.env.go.jp/en/air/noise/railway.html). 
68

 FOI10-032, op cit. 
69

 For further information on the sound insulation grant limit refer to section 2 above. 
70

 A Study of European Priorities and Strategies for Railway Noise Abatement, Appendix 1 to Annex I, 

Ødegaard & Danneskiold-Samsøe A/S (for EU Commission), February 2002 

(http://ec.europa.eu/transport/rail/research/doc/ods-annex1.pdf). 
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 Noise and Vibration Mitigation Policy The Chiltern Railways (Bicester to Oxford Improvements) Order, 

Chiltern Railways, January 2011 (http://www.chiltern-
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