
  

 

 
 

 

 

 

 

ENVIRONMENT 

High Speed Rail Consultation 

Noise Information Note
�

Introduction 
This note explains the causes of railway noise and how noise effects can be 
reduced. It describes how noise is measured and how we have assessed the 
likely effects of HS2 (London to West Midlands). It presents the results of the 
work we have undertaken to date. The proposals for HS2 (London to West 
Midlands) already include a number of measures to reduce the effects of noise, 
and work would continue to seek further improvements. 

What causes noise? 

The noise made as a train passes along a track 
comes from a number of sources: 

•	� mechanical noise from motors, fans and 
other equipment on the train; this tends to 
be the dominant source of noise at low 
speeds; 

•	� rolling noise from wheels passing along 
the rails prevalent at higher speeds up to 
170 –190 mph; 

•	� aerodynamic noise from the air flow around 
the train body at the highest speeds (i.e. 
over 200mph) and the pantograph (the 
electrical contact wire on top of the train). 

Legal controls over railway noise 

Noise from a project like HS2 is controlled 
through: 

•	� Environmental Impact Assessment 
Regulations 85/337/EEC (as amended) 
(EIA Regs), which require that the 
environmental effects of a project, including 
those from noise, are assessed and 
methods to minimise them proposed as 
part of a planning application. In the case of 
HS2 (London to West Midlands) such 
matters would be addressed as part of the 
hybrid bill process. 

•	� Noise Insulation (Railways and other guided 
transport systems) Regulations 1996 (NIRR) 
which set out the noise levels at which 
compensation must be provided by 
promoters of new rail projects and the types 
of compensation which should be used. 
These regulations set out a requirement to 
carry out, or make a grant toward, the 
provision of insulation works in eligible 
buildings, where noise levels from new 
surface railway, or additional tracks located 
next to an existing surface railway, exceed 
certain thresholds and triggers set out in the 
Regulations. 
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High Speed Rolling Stock Technical 
Specification for Interoperability (TSI), European 
Commission 2008/23/CE set noise levels and 
provide guidance for the future development of 
interoperable rolling stock. 

How we have designed HS2 to 
minimise noise effects 

When we designed the recommended route we 
used a number of methods to reduce noise 
effects: 

•	� locating the route away from areas of 
population where possible; 

•	� locating the route close to existing transport 
corridors; and 

• 	� lowering the route alignment or placing it in 
cuttings or tunnels. 

For the current proposed 140 mile route, 
surface sections follow existing road or rail 
corridors for 34 miles, 18 miles are in tunnel 
and 56 miles are in cutting. The proposed route 
incorporates a number of green tunnels to 
avoid noise effects – for these, the line is built in 
deep cutting and then covered with a roof 
which is then planted. Further opportunities for 
mitigation will be explored if the proposals are 
taken forward following consultation. 

How we could further reduce 
noise effects 

There are three main ways in which noise 
effects can be reduced: 

•	� By reducing noise generated by the railway. 
This would include using the lowest noise 
train and track achievable. By the time the 
line would open we expect improvements 
will have been made in noise control for the 
new generation of rolling stock in line with 
European standards currently in 
development. We would expect to secure 
such an improvement through the 
procurement of any rolling stock purchased 
for HS2. 

•	� By cutting out noise as it travels from the 
railway to properties. This can be done with 
noise barriers and earth mounds, known as 
bunds. Barriers can either reflect or absorb 
noise. Lower absorptive barriers can often 
achieve the same noise reduction as higher 
reflective barriers. Choosing which kind of 
barrier is used would depend on local 
conditions. Different types are shown in 
figure 1 below. If the project progresses, 
HS2 Ltd would develop a comprehensive 
policy on the use of noise barriers through 
discussion with communities and local 
authorities. 

•	� By reducing noise entering the property. 
This would be through installing insulation 
such as acoustic double glazing and 
ventilation as required by the Noise 
Insulation Regulations for Railways (NIRR). 

Figure 1: Wayside noise barrier types 
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How is noise measured? 

Railway noise is conventionally measured and 
assessed using the Equivalent Continuous 
Sound Level or L  index. This takes the noiseAeq

from all trains as they approach, pass by and 
move away over an 18 hour period, and 
converts that into an equivalent continuous 
noise level. We have used L  here which is Aeq(18hr)

the equivalent continuous noise predicted over 
an 18 hour “daytime” period. 

The consensus of many worldwide studies is 
that the L  measure is the best measure of Aeq

how railway operational noise affects people. 
The unit is used for assessing traffic noise in 
most parts of the world and for assessing 
railway noise, aircraft noise, industrial noise, 
construction noise and community noise in the 
UK. It is the unit that legislation relating to rail 
noise refers to. 

How we have assessed the noise 
so far 

We have assessed the noise effects of HS2 
(London to West Midlands) using methods 
which are nationally accepted for use at this 
stage of a project. We used an industry 
recognised computer software1 which included 
the following information: 

•	� Noise levels of high speed trains. This was 
based on the noise levels of currently 
operated high speed trains2 and the current 

1	� CadnaA (Computer Aided Noise Abatement) software 
version 3.72.129 (64bit) – DataKustik GmbH using the 
normal UK method for prediction of railway noise and 
adopting the international standard method for calculating 
how sound travels in built up areas where appropriate. 

2 Gautier, P.-E., Létourneaux, F., & Poisson, F. (2007). High 
Speed Trains External Noise: A Review of Measurements 
and Source Models for the TGV Case up to 360km/h. 
SNCF, Innovation and Research Department, France. 

noise level requirements for new trains from 
European Specifications3; 

•	� Information from HS2 Ltd’s project 
specification on number, length and 
frequency of the proposed HS2 (London to 
West Midlands) service; 

•	� HS2 Ltd’s assumption on the speed of the 
trains on different sections of the route; 

•	� Existing rail noise levels based on 
Government noise maps; and 

•	� The proposed HS2 alignment, including 
proposed embankments, cuttings, tunnels 
and viaducts and the surrounding 
landscape. 

Given this is a strategic appraisal, it involved 
predicting noise levels at a community level i.e. 
identifying small clusters of houses or flats 
rather than individual properties, as set out in 
the Department for Transport’s multimodal 
guidance on appraising transport projects and 
proposals (WebTAG). No site noise 
measurements have been included at this 
stage. Shielding effects of buildings have been 
included in the model as a standardised value. 
If the scheme were to go ahead, further work 
(including noise) would be undertaken to 
understand local effects in detail as part of an 
Environmental Impact Assessment (EIA). 

We reported the results of this modelling using 
the WebTAG method, which relies on daytime 
operational noise levels. This is appropriate 
since HS2 (London to West Midlands) would 
operate predominantly during daytime hours. 

3	� Official Journal Of The European Union (2008) Commission 
Decision 21 February 2008 Concerning the Technical 
Specification for Interoperability Relating to the ‘Rolling 
Stock’ sub-system of the trans-European high-speed 
system. 



Combined noise 

Because of the way different noise sources 
combine it is not straightforward to assess how 
people would be affected by noise from a new 
source such as HS2 (London to West Midlands) 
where there are already one or more existing 
sources of noise. 

The noise appraisal work done to date has 
taken background noise into account in a 
simplified way. More accurate and complex 
modelling would require background noise 
measurement along the route. This would be 
done as part of the EIA if a route were taken 
forward. 

We have also mapped locations where road 
and aircraft noise sources may be significant 
and this would be investigated further if we 
progress to the next stage. 

Considering mitigation 

For the recommended route, we classified the 
resulting ‘average’ daytime noise levels in order 
to investigate potential locations that: 

•	� may be exposed to “high” average noise 
levels i.e. greater than or equal to 
73dBLAeq18hr based on Defra’s noise 
mapping and action planning in England; 

•	� could have a requirement for noise 
insulation (based on the NIRR) where façade 
noise levels are greater than or equal to 
68dBLAeq,18hr with a 1dB or more 
increase; and 

• 	� could have a noticeable change in average 
daytime railway noise levels where the 
predicted rail noise level is greater than, or 
equal to 50dBLAeq,18hr based on noise 
levels referred to by the World Health 
Organisation and there has been a 3dB 
increase or more. 3dB is a just perceptible 
change in total noise over an assessment 
period. 

We carried out the appraisal in a phased 
approach. Initially we looked at the proposed 
route including alignment refinements to reduce 
noise, such as cuttings and tunnels – “the 
Engineered Route”. The findings from this 
exercise then led to an exercise to explore 
additional mitigation options. The locations with 
the highest likely noise levels were identified as 
candidate areas for mitigation. After additional 
noise measures were applied a further noise 
appraisal was carried out to identify any 
potential residual noise effects. This second 
modelling exercise gave us results for the 
recommended route “with mitigation”. This 
appraisal also took account of the anticipated 
improvement in noise control with the new 
generation of rolling stock which would be in 
operation by the time the line would open. 

What we know about noise effects 
so far 

The noise modelling work we have done so far 
gives a picture of the likely scale and locations 
of noise effects. Table 1 below sets out our 
latest findings for the recommended route “with 
mitigation” as explained above. 

If the project is taken forward after consultation, 
further work would be carried out to understand 
the effects in detail and to further reduce them. 
We have allowed for at least £215m to be 
spent on further mitigation measures. 
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Table 1 – Noise effects of the recommended route with mitigation 

Noise Insulation 
Region High noise levels1 

Regulations2 

Noticeable noise 
increase3 

Old Oak Common to 
<5 80 

West Ruislip 
~650 

West Ruislip to 
<5 <20 

Aylesbury 
~1450 

Aylesbury to Brackley <5 <20 ~350 

Brackley to 
Kenilworth-Coventry <5 <20 ~350 
gap 

Kenilworth-Coventry 
gap to Berkswell rail <5 <10 
station 

~70 

Berkswell rail station 
to Middleton and <5 <20 
Birmingham spur 

~1,700 

Middleton and West 
Coast Main Line <5 <10 ~200 
(Lichfield) 

Total with additional 
~10 ~150 

mitigation 
~4,700 

 1 Dwellings potentially exposed to high HS2 noise levels, greater than 73dBLAeq18hr 
 2 Dwellings potentially qualifying for noise insulation under the NIRR 
 3 Dwellings potentially exposed to a noticeable noise increase 

What we plan to do to understand 
these effects better 

If the Government decides to take the route 
forward and as the design detail increases we 
would prepare a more detailed appraisal of the 
noise effects as part of an EIA. This would 
include: 

•	� More detailed assessment of daytime noise, 
including a detailed survey of background 
noise levels. 

•	� Assessing night time noise. 

•	� Assessing noise from stations and depots. 

•	� Assessing noise from tunnel vent shafts and 
other fixed installations. 

•	� Assessing vibration and ground-borne noise 
effects on homes and other sensitive 
premises in areas near tunnels without 
mitigation 

•	� Assessing the effects of the recommended 
route on tranquil areas. 

•	� Assessing noise from construction. 

•	� Modelling site-specific mitigation at 
locations where predicted noise or vibration 
levels indicate this is necessary. 
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We would investigate further opportunities to 
reduce effects in the light of these more 
detailed assessments, and discuss these with 
those affected, community groups and relevant 
authorities. 

If you would like more detail on 
this topic 

Please visit our website – 
http://highspeedrail.dft.gov.uk/ – where you will 
see the “High Speed Rail: Investing in Britain’s 
Future – Consultation” and all the 
documentation published alongside it, as well 
as detailed maps of the proposed route 
between London and the West Midlands and 
images and visualisations. 

http://highspeedrail.dft.gov.uk
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