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The right to challenge

• Chartered Engineer

• Researched

• Counter views from professional acousticians

• Deference is dead

• Internet

• United Nations Aarhus Convention



CONVENTION ON ACCESS TO INFORMATION, PUBLIC 
PARTICIPATION IN DECISION-MAKING AND ACCESS TO 
JUSTICE IN ENVIRONMENTAL MATTERS

Done at Aarhus, Denmark,
on 25 June 1998
Article 1

OBJECTIVE
In order to contribute to the protection of the right of every person of 
present and future generations to live in an environment adequate to his 
or her health and well-being, each Party shall guarantee the rights of 
access to information, public participation in decision-making, and access 
to justice in environmental matters in accordance with the provisions of 
this Convention.

Noise is an environmental issue – HS2 should engage with us 
on noise



The experts are not always right

Tacoma Narrows Bridge 1940 – Designed by experts

WE SHOULD ALWAYS CHALLENGE THE EXPERTS!



Noise impacts – day and night

DAY 07:00 to 23:00 (16 hours)

Impact = annoyance
World Health Organisation Guidelines for Community Noise

Annoyance is “… a feeling of displeasure  associated with an 

agent or condition, known or believed by an individual or 

group to adversely  affect them”.

WHO says that “annoyance” also encompasses, “a variety of 
negative emotions … including anger, disappointment, 
dissatisfaction, withdrawal, helplessness, depression, anxiety, 
distraction, agitation, or exhaustion”.



Noise impacts – day and night

NIGHT 23:00 to 07:00 (8 hours)

Impact = sleep disturbance

World Health Organisation Guidelines for Community Noise
Primary sleep disturbance effects are, “… 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)”.

WHO says that, “other primary physiological effects can also be 
induced by noise during sleep” and lists examples as “increased 
blood pressure; increased heart rate; increased finger pulse 
amplitude; vasoconstriction; changes in respiration; cardiac 
arrhythmia; and an increase in body movements”.



Measuring noise

• The decibel

• How is HS2 Ltd measuring noise?

• What is “current best practice” in noise 
measurement?



don’tBe

PUT OFF

The decibel is a strange 
beast:

•X dB + X dB ≠ 2X dB

•X dB + X dB = (X + 3) dB

•Threshold of hearing =       
0 dB 

•Onset of pain ≈ 140 dB

•0 dB to 140 dB = 100  

trillion times!

But it is also useful:

• Compresses large 
variations into a 
manageable scale

• Makes manipulations 
and calculations easy

Tutorial on HS2 and the environment

Starts at A pile of old logs (posted 2 June 
2011)



ALL YOU REALLY NEED TO KNOW ABOUT DECIBELS

Noise Change, dB Category

0 No Impact

0.1-2.9 Slight Impact

3.0-4.9 Moderate Impact

5.0-9.9 Substantial Impact

10.0 and more Severe Impact

Source: Institute of Environmental Management and Assessment (IEMA)

BUT IS THIS ALL YOU NEED TO KNOW ABOUT NOISE?



WHAT APPROACH TO PREDICTING 
ANNOYANCE LEVELS IS HS2 LTD TAKING?
Parameter is “equivalent continuous sound level” LAeq  

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.”
Paragraph 7.2.7 Review of HS2 London to West Midlands Appraisal of Sustainability

“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.”
Paragraph 4.2.7 Guidelines for Community Noise 

Source: Civil Aviation Authority 



“The EIA is the process that leads to the production of the ES 
to be submitted in support of the hybrid bill. It will be carried 
out in accordance with applicable legal requirements and 
with current best practice …”
Paragraph 2.1.1 HS2 London to West Midlands EIA Scope and Methodology Report

EU Environmental Noise Directive 2002/49/EC

“selected common noise indicator … to assess annoyance” is 
the day-evening-night level Lden

This is a version of the equivalent continuous sound level that 
takes account of the additional annoyance caused by noise in 
the evening and at night.

DOES THE HS2 LTD APPROACH 
REPRESENT “CURRENT BEST PRACTICE”?



Energy contribution:
07.00 to 19.00 (day) – no enhancement
19.00 to 23.00 (evening) – enhanced by 5 dB
23.00 to 07.00 (night) – enhanced by 10 dB



DOES THE HS2 LTD APPROACH
REPRESENT “CURRENT BEST PRACTICE” (Contd)?

World Health Organisation advice
“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 individual events 
should be obtained (using, for example, LAmax or SEL), in addition to LAeq,T measurements.”

Paragraph 2.1.5 Guidelines for Community Noise

The parameter LpAFmax was newly introduced for the EIA Scope and Methodology Report with 
no explanation of its purpose .

“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.”

HS2 Ltd response to FOI13-592

Specified threshold of 85 dB LpAFmax is around 71 dB LpAeq,16hr (FOI10/032)

71 dB LpAeq,16hr is 21 dB above LAeq day-time threshold

6 dB above sound insulation qualification level

It has no value as a threshold of annoyance.



Noise contours - day

71 dB  HS2 Ltd LpAFmax threshold (approximately)

65 dB   Sound insulation threshold (68 dB façade)
HS2 Ltd “significant impact” threshold

55 dB   WHO says, “… should not be exceeded to 
protect the majority of people from being
moderately annoyed” assuming “a steady,
continuous noise”

50 dB    WHO says, “… should not be exceeded to
protect the majority of people from being
seriously annoyed” assuming “a steady, 
continuous noise”

45 dB    DfT WEBTAG advises, “is used as the 
cut-off for both annoyance and valuation
calculations”

40 dB   WHO says, “should be considered the
maximum allowable sound pressure level
for all new developments whenever 
feasible”



Noise contours - night
60 dB Sound insulation grant threshold (63 dB   

façade)

Above 55 dBWHO says, “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”

55 dB HS2 Ltd “significant impact” threshold

40 to 55 dB WHO says, “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”

40 dB WHO night noise guideline (NNG), ”For 
the primary prevention of subclinical 
adverse health effects related to night 
noise”



AERODYNAMIC  NOISE
at 320 kph

Source: High Speed Trains external noise: a review of measurements and source models for the TGV case up to 
360 km/h – Gautier, Poisson and Letourneaux (SNCF)

Pantograph

Aerodynamic

Low frequency         High on train

Bogie
Aerodynamic and rolling
High frequency       Low on train



East Japan Railway Company

“… 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.” 
Railway Technical Research Institute of Japan Railways.

“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.” HS2 London to 
the West Midlands: Appraisal of Sustainability.

“While noise from the pantograph does need to be considered 
… its significance is often overstated.” Review of HS2 London to 
West Midlands Appraisal of Sustainability.

“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.” HS2 Ltd response to 
Freedom of Information Request FOI13-604.



Noise and the campaign against HS2

• Working in a “monk’s cell”
• The Wendover noise workshop – October 2011
• Noise and the national campaign
• Community forum “non-technical” presentation 

September 2012
• May 2012 submission and proposal for route wide 

specialist group on noise
• Planning Forum Acoustics Sub Group – for 

environmental health professionals only
• Chiltern District Council noise forums – November 

2012 and March 2013



Recap

• We must challenge the HS2 Ltd experts on noise issues
• HS2 Ltd should be using Lden not LpAeq, 16hr

• A meaningful approach to using LpAFmax is required
• Day-time noise contours should extend down to 40 

dB(A)
• A full technical assessment of the policy on 

aerodynamic noise is required
• The campaign needs a more unified and higher profile 

approach on noise
• We need to press for better engagement with HS2 Ltd 

on noise
• ANY QUESTIONS?


