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▪ Noise and vibration from construction and operation could result in adverse impacts on people

▪ Local and route wide effects set out in the Environmental Statements (ES) for all phases

▪ HS2 committed to take all reasonable steps to reduce noise from the railway

▪ This presentation gives overview on how this is achieved as the project moves into its major 
construction phase

1. High speed rail noise and vibration sources 

2. UK Noise Policy

3. HS2 Noise Policy

4. Application of noise mitigation to the scheme

5. Case Study – Noise mitigation proposals at West Ruislip Portal (Phase 1)
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London

Noise policy vision

Promote good health and a good quality of life through the effective 
management of noise within the context of Government policy on 
sustainable development.

Noise policy aims on heath and quality of life:

• Avoid significant adverse impacts

• Mitigate and minimise adverse impacts

• Where possible, contribute to improvement

Noise Policy Statement for 
England (2010)



Noise Policy Statement for England

Introduces the concept of effect levels used by WHO in toxicology

NOEL – No Observed Effect Level

Level below which no effect can be detected. In simple terms, below 
this level, there is no detectable effect on health and quality of life due 
to the noise.

LOAEL – Lowest Observed Adverse Effect Level

Level above which adverse effects on health and quality of life can be 
detected.

SOAEL – Significant Observed Adverse Effect Level 

Level above which significant adverse effects on health and quality of 
life occur.
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Response Example outcomes
Increasin
g effect 

level
Action

Not present No effect
No 

Observed 
Effect

No specific 
measures 
required

Present and not 
intrusive

Noise can be heard. Does not cause any change in behaviour, attitude or other 
physiological response. Can slightly affect the acoustic character of the area but 

not such that there is a change in the quality of life.

No 
Observed 
Adverse 

Effect

No specific 
measures 
required

Present and 
intrusive

Noise can be heard and causes small changes in behaviour, attitude or other 
physiological response, e.g. turning up volume of television; speaking more 
loudly; where there is no alternative ventilation, having to close windows for 

some of the time because of the noise. Potential for some reported sleep 
disturbance. Affects the acoustic character of the area such that there is a small 

actual or perceived change in the quality of life.

Observed 
Adverse 

Effect

Mitigate and 
reduce to a 
minimum

Present and 
disruptive

The noise causes a material change in behaviour, attitude or other physiological 
response, e.g. avoiding certain activities during periods of intrusion; where there 

is no alternative ventilation, having to keep windows closed most of the time 
because of the noise. Potential for sleep disturbance resulting in difficulty in 
getting to sleep, premature awakening and difficulty in getting back to sleep. 

Quality of life diminished due to change in acoustic character of the area.

Significant 
Observed 
Adverse 

Effect

Avoid

Present and very 
disruptive

Extensive and regular changes in behaviour, attitude or other physiological 
response and/or an inability to mitigate effect of noise leading to psychological 

stress, e.g. regular sleep deprivation/awakening; loss of appetite, significant, 
medically definable harm, e.g. auditory and non-auditory.

Unaccepta
ble 

Adverse 
Effect

Prevent

Planning Policy Guidance Noise 2014
Adapted from PPG Noise exposure hierarchy – Updated in 2019

NOEL

LOAEL

SOAEL



Sound, Noise and Vibration ES



Sound, Noise and Vibration ES



HS2 noise policy

HS2 Phase 1 Operational Noise Policy is defined in 4 Information Paper (IPs)



Information Paper E20
Objectives

Mitigate and 
reduce to 
minimum

Avoid1st AIM of NPSE

3rd AIM of NPSE

2nd AIM of NPSE

2nd AIM of NPSE

PPG Noise 
“Action”

NPSE AimHS2 Policy



Information Paper E20
Control measures

Train & Track

Civil engineering

Noise insulation policy

Sustainability test for mitigation



Application of noise mitigation

The hybrid Bill design included >60km of noise barriers in 
addition to earthworks to reduce noise

Our civil contractors are currently optimising the design 
in-line with E20

Noise Sources Noise Mitigation Noise Receptors

Rolling Stock & Systems Main Works Civils Contracts Noise Insulation 

Responsibilities



Indicative timeline for E20 delivery

Project milestones

Royal assent

Schedule 17(3) 

Indicative Mitigation

Approval

Schedule 17(9) 

Bringing Into Use

Approval

Planning milestones

Hybrid Bill 

Submission 

(Inc ES)

Phase One 

Construction 

commences

Procurement 

of track

Procurement 

of trains

Civil works 

complete

Installation of rail 

systems

Maintenance 

/ Monitoring

Planning Detailed design Commissioning OperationConstruction



Case study

West Ruislip Portal 
Schedule 17(3) Application



Overview of Schedule 17 Applications

▪ The HS2 Act grants deemed planning permission for the Phase 1 railway under Part 3 of the Town and 
Country Planning Act 1990 

▪ some of the detailed design and construction are subject to further approval. 

▪ Schedule 17 to the Act puts in place a process for the approval of certain matters relating to the design 
and construction of the railway with the relevant planning authority. 

▪ As deemed planning permission has been granted by the Act requests for approval under Schedule 17 
are not planning applications.

▪ Schedule 17 sets out the approvals and agreements required:

▪ plans and specifications (paragraphs 2, 3 and 7)

▪ matters ancillary to development

▪ road transport

▪ site restoration 

▪ bringing into use (paragraphs 9 and 10)

For noise mitigation we provide information 
which demonstrates that noise is being reduced 
as far as reasonably practicable
as part of Paras 3 and 9



West Ruislip
Portal

▪ PH1 railway is divided into 
multiple assets

▪ S17(3) Applications made on an 
asset-by-asset basis

▪ Link to application documents

Headhouse

Porous portal

Noise Barriers

Retained embankment

Substation

https://planning.hillingdon.gov.uk/OcellaWeb/showDocuments?reference=75317/APP/2019/4141&module=pl


Hybrid Bill Design

▪ Up to 156 dwellings exceeding the 
LOAEL

▪ Minor and moderate impacts (noise 
increase) at approximately 70 
dwellings

▪ Significant effect identified (OSV06-01)

▪ 3m noise barrier to north of trace

▪ 5m barrier to south of trace



Schedule 17 Design

Design optimisation

• Civils contractors have the opportunity 
to optimise the design

• Noise predictions are used to test the 
performance of the designs

• To demonstrate if design reduces 
noise as far as reasonably practicable 
both acoustics and non-acoustic 
factors are considered including:

• Acoustic performance (noise predictions)

• Value for money (comparison of the 
health/environmental benefits of noise reduction 
with whole life cost of the mitigation)

• Operational or engineering practicability (e.g. 
is it safe to build a tall barrier on top of a tall 
embankment)

• Impacts on other environmental disciplines 
(e.g. is the visual impact of a tall barrier 
acceptable)

• Stakeholder engagement (e.g. a stated 
preference for earth bunds rather than barriers)



Schedule 17 Design Optioneering
12 different noise barrier designs tested and compared for acoustic performance, visual impact, 
value for money and engineering practicability



Value for money
Governments Transport Analysis Guidance Unit A3 (WebTAG)

Population 
exposed

Proportion 
disturbed

Disability 
Weight

£ per DALY

Value of 
noise 

impact for 
1 year

Sum over 
60 years 

(adjusting 
for GDP 
growth)

Discountin
g

Sum 60 
years of 
impacts

Amenity (annoyance)
Sleep disturbance

Stroke
Dementia

Direct Acute Myocardial 
Infarction

DALY (Disability Adjusted Life Year): range of £30,000 to £130,000
Value of 1 DALY = £60,000 (in 2010 prices) used in new Webtag

𝐂𝐁𝐑 =
𝐈𝐦𝐩𝐚𝐜𝐭 𝐰𝐢𝐭𝐡 𝐧𝐨𝐦𝐢𝐭𝐢𝐠𝐚𝐭𝐢𝐨𝐧 £ − 𝐈𝐦𝐩𝐚𝐜𝐭 𝐰𝐢𝐭𝐡 𝐦𝐢𝐭𝐢𝐠𝐚𝐭𝐢𝐨𝐧 (£)

𝐂𝐨𝐬𝐭 𝐨𝐟 𝐦𝐢𝐭𝐢𝐠𝐚𝐭𝐢𝐨𝐧 (£)



Acoustic performance and visual impact

A ‘cranked’ barrier improves 
acoustic performance and 
reduces visual impact



The Design



Noise information

The Design will provide a material reduction in the adverse noise impacts reported in hybrid 
Bill Design



What’s next?

Continue to optimise and improve noise 
mitigation design prior to completion

Confirm noise performance of rolling stock 
and specify, procure and install track to 
minimise noise

Develop and implement our strategy for 
monitoring acoustic performance 
(Information Paper F4)

Noise HS2 measurements of Velaro train – Spain 2018 


