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Glyn Rhonwy Pumped Storage (EN010072)
My PINS Reference: 10031993 Mike Vitkovitch
Deadline 5 – Additional Information
LFN and Ground Borne Vibration and Noise –Evidence at Dinorwig
9th June 2016
FAO.Mr Cowperthwaite
Dear Sir,
Further to the Hearing on 17th May 2016 I provide the following supporting information.
At that Hearing the Applicant stated that he did not see the relevance of the Dinorwic PSS to his
project. I have repeatedly referred to the cause and effect of ground borne vibration and noise
(GBVN) from that generating station and have been able to access further information to
demonstrate its significance to the affected properties and their occupants.
I attach for your information a document signed in 1985 whereby the Central Electricity Generating
Board confirm having paid compensation to the occupiers of ‘Bron Fuches’ for the effects of noise
caused by their Dinorwig station. This states “Whereas the operation of the Dinorwic Power Station
by the Central Electricity Generating Board has given rise to, and continues to cause, a hum or
similar noise audible from time to time in this property …..”
This compensation resulted from a long and protracted process of complaint and discussion
commencing with the start of station generating operations. Hand notes on a contemporary letter
(also attached) from the Land Agent dealing with the matter on behalf of the owners, indicated that
the level of compensation paid represented 30% of the then value of the property.
This is clear evidence of cause and effect of noise generated by the operation of underground
turbines and demonstrates that the effects are significant enough to warrant a high level of
compensation. Although it is accepted that the turbines at Dinorwig are bigger than proposed at
Glyn Rhonwy, the distances to potentially affected properties at Glyn Rhonwy are significantly less.
I also attach a letter from Sally Brown, a life time resident of Dinorwig, in which she confirms that
her father was also in receipt of the same compensation from the CEGB and for the same reasons.
For information I have provided a photo-drawing showing the location and the distances from
Dinorwig’s turbine hall to the three properties referred to in these documents.
I also attach a statement by Rupert Thornely-Taylor, acting as my Expert Witness on the subject of
ground borne vibration, noise and low frequency noise. Mr Taylor is perhaps the country’s leading
authority on this subject. His statement fully endorses the points that I have been making
throughout my submissions:
1) The Incorrect use of BS4142 in respect of GBVN and LFN
Contrary to the beliefs of both Gwynedd Council and the Applicants, BS4142 is not an
appropriate way of measuring ground borne vibration and noise.

Extracts from 2012 ES Vol 12 Noise
12.4.5 Ms. Duell-Parri recommended that operational noise from the development would
need to be assessed in accordance with BS4142:1997.
12.4.6 It was communicated that as specific information on the power generating plant to be
used for the development would be unavailable, that an operational noise assessment of the
development would be excluded from this assessment. However, as requested byMs. DuellParri, operational noise limits would be established and noise emissions from underground
power generating plant would incur a 5 dB penalty due to low frequency noise. Accordingly,
an allowance for this 5 dB low frequency penalty has been included when determining the
noise limits for the development.
And again from the 2015 ES Vol 13.4.6
13.4.6 Gwynedd Council recommended that operational noise from the Development would
need to be assessed in accordance with BS 4142:1997. It was communicated that as specific
information on the power generating plant to be used for the Development would be
unavailable, that an operational noise assessment of the Development would be excluded
from this assessment. However, as requested by Gwynedd Council, operational noise limits
would be established and noise emissions from underground power generating plant would
incur a 5 dB penalty due to low frequency noise. Accordingly, an allowance for this 5 dB low
frequency penalty has been included when determining the noise limits for the Development.
As a result, much of Ch13 makes frequent references to measuring and setting levels in
accordance with BS4142 and the use of ‘background’ levels as a reference level. GBVN and LFN
should, in accordance with NANR45 be restricted to the threshold of hearing which is between
25 and 30dB. In fact NANR45 makes no mention of BS4142 whatsoever.
The following few extracts from 2015 ES Vol 13 illustrate how the wrong approach has been
adopted elsewhere in the application:

.

13.9.42 The noise emission of the transformers will be confirmed during detailed design.
Should the combined noise emission of the transformers be higher than a sound power level
of 85dB(A), appropriate mitigation in the form of an enclosure, attenuators, and ventilation
outlets will be required so that the rating sound level of the transformer noise at NSR
locations does not exceed the background sound level at NSRs.
Incorrect method of evaluation as transformers generate LFN at 100Hz.
13.9.45 Noise control and mitigation measures will be finalised during detailed design in
order to ensure that airborne noise emissions from operational plant will achieve suitable
operational limits following guidance from BS 4142. The rating levels of the noise emissions
will be determined following guidance from BS 4142, and will include consideration for any
acoustic features such as tonality, impulsivity and intermittency.
An incorrect statement in respect of any LFN emitters such as fans, transformers, pumps,
generators etc.
13.10.13 The depths of the turbines will mitigate any operational effects. Therefore
these are considered to be negligible and not significant. Not so, as demonstrated by
Dinorwig
13.10.14 The building design of the transformers, switchgear, workshop and pumping
station will have appropriate noise attenuation measures which will mitigate any
effects to negligible and therefore is considered to be not significant.
A sweeping statement made with no evidence or supporting information.

2) That mitigation measures proposed by the Applicant for GBVN will not resolve the problem
and retrospective mitigation will be ineffective in resolving any issues that subsequently may
arise after the proposed station becomes operational.

The Noise Management Plan submitted at Deadline 3 incorporates a section on Operational
Noise :
3.2 Operational Noise Limits
3.2.1 Operational noise limits have been determined using the BS 4142 assessment
methodology, based on the measured daytime and night time background noise level at the
representative NSRs. A difference of zero between the background and rating sound levels
has been set as a target so as to achieve a magnitude of effects no greater than negligible
(i.e. rating sound level equals the measured background noise level.
3.4 Low Frequency Noise
3.4.1 There may be potential for LFN from the operation the turbines but this deemed
unlikely due to the advancement in technology, the depth of the turbines and the attenuation
and building design.
A totally unsupported throwaway statement without any demonstration of what is meant
by ‘advancements in technology’ and ‘the attenuation’.
It is a well documented fact that attenuation of LFN is exceptionally difficult, and in
respect of ground borne vibration induced LFN, is virtually impossible.
3) By not including a rigorous assessment and prediction of ground borne vibration and noise,
the Environmental Statement does not provide sufficient information to meet legal
requirements.
As shown above there has been no information provided as to the levels of LFN or GBVN
expected and there will be no available means of mitigating them once they have arisen
following construction. This would leave the only opportunity by those suffering the effects of
LFN or GBVN to make a claim of nuisance against the developer as happened at Dinorwig in
1985. It therefore follows that the Applicant should not receive the benefit of a “Defence to

proceedings in respect of statutory nuisance” as given in the ‘Statement in Respect of
Statutory Nuisance’ as part of any Consent to construct the project, should it be forthcoming.
In researching these issues I have come across many Papers and Reports that discuss how the noise
and vibration levels can be predicted. As an example I attach a design note ‘Fan Noise Prediction’,
something which the Applicant accepts are a potential source of noise, but insists that they must
form part of the detailed design. There appears to be no reason why these and other generated
noises cannot be assessed with reasonable accuracy at this stage of the project so that the full
environmental effects can be considered as part of the Planning process.
In summary the Applicant has applied a ‘least effort’ approach to documenting his submissions, and
has relied on incorrect methods of assessments and sweeping generalisations to cover subjects
which potentially prejudice his proposals.
For a scheme of this size, with a 125 year operational life and carrying with it so many potential and
irreversible impacts, the Applicant’s Environmental Statement is deficient.
Yours Sincerely

Mike Vitkovitch

C e n t r a l E l e c t r i c i t y Generating
Sudbury House
15 Newgate S t r e e t
LONDON
^
ECIA 7AU

Board

Dear S i r
Whereas t h e o p e r a t i o n of D i n o r w i g Power S t a t i o n by C e n t r a l
E l e c t r i c i t y Generating Board has g i v e n r i s e t o , and c o n t i n u e s
t o cause, a hum o r s i m i l a r noise a u d i b l e from time t o time
i n t h i s p r o p e r t y , now,
as owners and o c c u p i e r s t h e r e o f we
jointly
and
severally
acknowledge
receipt
from
Central
E l e c t r i c i t y Generating Board o f t h e sum of £7,000 p a i d t o
us w i t h o u t admission of l i a b i l i t y i n f u l l and f i n a l s e t t l e m e n t
of a l l c l a i m s , c o s t s and demands, whatsoever and whether a r i s i n g
from a s t a t u t e or o t h e r w i s e which we might have a g a i n s t t h e
C e n t r a l E l e c t r i c i t y Generating Board i n r e s p e c t t h e r e o f and
i n c o n s i d e r a t i o n o f such payment we acknowledge t h e
right
of t h e C e n t r a l E l e c t r i c i t y Generating Board t o c o n t i n u e t o
emit such hum or noise i n t h e o p e r a t i o n o f i t s u n d e r t a k i n g .

Dated t h i s

1986

Signed sealed and
d e l i v e r e d by 1 ^ / ^ /
Taylor i n the
presence o f :
Witness
Signed sealed and
d e l i v e r e d by C t i - i f t
Taylor i n the
presence o f :
Witness

)

SIMON SIMCOX

B/^ARics

BWLCH FARM
BWLCH FARM ROAD
DEGANWY
CONWY

CHARTERED SURVEYOR

TELEPHONE DEGANWY (0492) 82556

GWYNEDD LL31 9 Y S

OUR REF:
YOUR REF:

Mr a n d Mrs T a y l o r /
Bron Fuches/
Dinorwig/
Caernarfon/
Gwynedd.

Copy t o Messrs Owen a n d Jones
9th

September 1985

Dear Mr a n d Mrs T a y l o r

CEGB
NUISANCE FROM NOISE AND VIBRATION

'

-

I was a b l e t o g e t Mr H e a t h e r o f t h e CEGB t o meet me t o d i s c u s s y o u r
c l a i m f o r c o m p e n s a t i o n on 1 1 t h J u l y 1985/and I s u b m i t t e d t o h i m a s
c o m p a r a b l e some p r o p e r t i e s s i t u a t e d on t h e Bangor By P a s s .
He h a s now made a n o f f e r f o r t h e e f f e c t o f n o i s e a n d v i b r a t i o n o f one
t h o u s a n d pounds i n f u l l c o m p e n s a t i o n i n r e s p e c t o f y o u r p r o p e r t y .
I n my o p i n i o n t h i s i s n o t enough b y a b o u t one t h o u s a n d p o u n d s , b u t i f y o u
want more y o u w i l l have t o t a k e t h e m a t t e r t o t h e Lands T r i b u n a l .

P l e a s e c o u l d you d i s c u s s t h i s m a t t e r w i t h y o u r s o l i c i t o r , a j i d
have f u r t h e r i n s t r u c t i o n s .

Yours

sincerely,

Simon Simcox.
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11. FAN NOISE PREDICTION
The sound power produced by centrifugal and axial fans can be approximated by a
simple equation (ref. ASHRAE Handbook)
LW = KW + 10 log10 Q + 20 log10 P +BFI +CN
where:
LW= sound power level (dB)
KW = specific sound power level depending on the type of fan (see Fig 9-3), from
empirical data provided by fan manufacturer
Q = volume flow rate (cfm)
P = total pressure (inches of H20)
BFI = Blade Frequency Increment = correction for pure tone produced by the blade
passing frequency (bpf) from Fig 9-3, add this correction only to the octave band
whose center frequency is closest to the blade passing frequency.
bpf= blade passing frequency = #of blades × RPM/60 (Hz)
CN = efficiency correction (because fans that are operated off their optimum flow
conditions get noisier)
CN = 10 + 10 log10 (1-η)/η typical values:
η
90%
75%
40%

Cn
0
5.2
12.2

η= Hydraulic efficiency of the fan = Q×P/(6350×HP)
HP = nominal horsepower of the fan drive motor
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11.1

Fan Application
The choice of a fan depends on the desired
ventilation requirements (volume, pressure,
density, and speed) and other considerations
including noise, initial cost, operating costs,
environment, etc. Aerodynamic selection of
type and size can be done with the aid of
charts such as Figure 95 and 102 (ref. Fan
Engineering, Buffalo Forge, 1970). Figure 17
(ref. Handbook for Mechanical Engineers,
Baumeister and Marks) compares data for
various commercial fan types. Specific
diameter (DS) and efficiency vs. specific speed
(NS) are shown. p=pressure drop (inches
water), D=fan wheel diameter (ft), d= density
of air (.075 lb/ft3 at standard temperature and
pressure), Q = flow volume (cfm), RPM = fan
rotational speed (rpm).
1
RPM Q
(
p/d) 4 D
NS =
DS =
3
Q
(p / d) 4
Generally, efficiency increases and fan size
decreases as specific speed increases. This
figure can be used to determine the most
efficient size and type of fan for a particular
application.
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11.2

Noise Comparison
For lowest noise output, fans should always be operated near their peak efficiency
point. A common mistake is to use a fan that is too small (or too large) for the
application, so that it cannot be run at its most efficient point. Variable airflow
applications can also cause noise problems. The cheapest way to achieve variable
volume (and the noisiest) is with VAV (Variable air volume) units, which basically
throttle the flow with louvers. A better way from a noise standpoint (but more
expensive), is a variable speed motor drive. The typical noise characteristics of various
fans are compared in Table 1 below.
Table 1. Comparison of noise from various fan types
Fan Type
Centrifugal
Airfoil blades
Backward Inclined Blades
Forward Inclined Blades
Radial Blades
Axial
Vane
Tube
Propeller

Noise (broad band)

Blade passing tone

Flow

Lowest
Lower
Moderate

Moderate
Moderate
Lowest

Very efficient

High

High

Higher than
centrifugal
More than vane
Highest

Can be high, depends
on flow obstructions
“
“

Low pressure drop
applications
Very efficient
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11.3
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11.4

Fan Laws: Size and Speed
Fan performance can be predicted over a wide range of sizes and speeds using basic
scaling relations (ref. Handbook of Acoustical Measurements and Noise Control, by C.
Harris, 1991).
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11.5

Rupert Taylor Ltd
Saxtead Hall
Saxtead
Woodbridge
Suffolk
IP13 9QT
UK

Glyn Rhonwy Pumped Storage Development Consent Order
PINS Reference EN010072
REVIEW OF NOISE AND VIBRATION REPORTS AND RESPONSES
7 June 2016
This note has been prepared by Rupert Thornely-Taylor of Rupert Taylor Ltd,
consultants in acoustics, noise and vibration. He is a Fellow of the Institute of
Acoustics and has specialised in the subjects for 52 years, and is an expert in the
subject of vibration and groundborne noise. He has carried out a large number of
projects involving the prediction of vibration and groundborne noise, including
low frequency noise, from industrial and construction sources. He is the author of
a 3-dimensional Finite-Difference-Time-Domain numerical modelling package,
which has been used for, as examples, a waste-to-energy facility, a heavy
industrial steel-cutting shear, tunnelling, piling and other sources affecting
residential receptors, marine species and geological features such the risk of
vibration-induced landslides. He is a member of BS and ISO standards
committees and working groups devoted to the subject of groundborne noise and
vibration.
This review, while encompassing the topic of noise and vibration, is particularly
concerned with groundborne noise and vibration and low frequency noise, for the
reasons explained below. These topics have already been raised in the DCO
proceedings, not least because of the history of the Dinorwig Power Station and
the noise problems acknowledged and compensated for by the former CEGB.
Groundborne noise and low frequency noise are not independent effects, in that
while low frequency noise may be a purely airborne phenomenon, it may also
result from radiation of sound by the ground surface in response to transmission
of vibration through the ground.
The Environmental Statement
The Environmental Statement for the Glyn Rhonwy project identifies potential
noise and vibration effects from construction and operation. It reports baseline
survey measurements for airborne noise at a set of receptor locations. It
assumes that there currently no significant sources of vibration in the area. It
sets assessment criteria for construction noise and vibration, for building damage
from vibration, for low frequency noise, blasting vibration and air overpressure,
construction traffic. No assessment criteria are presented with respect to
groundborne noise.

Telephone +44 1728 727424
e-mail rmtt@ruperttaylor.com
www.ruperttaylor.com
Registered in England No 2773512 Registered Office: The Courtyard, Shoreham Road, Upper Beeding, Steyning, West Sussex, BN44 3TN
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The ES considers the topic of groundborne noise from the penstock excavation
and from TBM operation and finds that the effects will be negligible, although the
criteria used to reach this finding are not stated. Groundborne vibration from
traffic is found to be a potential issue. No predictions of blasting vibration or air
overpressure are made. With regard to operation, no prediction of likely levels is
made, and instead reliance is placed on an expectation that unspecified
mitigation by design will take place so as to achieve levels no worse than the
assessment criteria at the Noise Sensitive Receivers (NSRs). With regard to the
turbine Hall ventilation, no prediction of likely noise levels is made, and the
assumption is made that design details will be finalised in due course to achieve
operational noise limits. A prediction of transformer noise is made on the basis of
an assumed sound power level, but no prediction of vibration or groundborne
noise from the transformers is made. Airborne noise from the pumping station is
considered in qualitative terms, but vibration and groundborne noise are not
considered. Reliance is placed on BS4142 although that standard expressly
states that it is not intended for the assessment of indoor sound levels, and
groundborne noise by its nature can only be assessed as an indoor sound level.
The ES explains (13.8.13) also that LFN can be amplified by the geometry of
receptor buildings, again meaning that indoor sound levels need to be assessed
for which BS 4142 cannot be applied.
Mitigation of construction effects is discussed, with emphasis on control through
the S61 process. The noise limits introduced by the ES are found to be exceeded
(13.7.29 and Table 13-27) and there will be major significance of effects at high
sensitivity NSRs. For operation, likely turbine sound power levels are given, but
these are not converted into sound pressure levels at the receiver, nor are
predictions of low frequency or groundborne noise made, although the conclusion
is reached that there will be a localised, minor adverse effect.
Commentary on the approach adopted in the Environmental Statement
There is heavy reliance on an approach which overcomes a failure to report the
magnitude of effects by relying on a future design process aimed at achieving
appropriate criteria or limits. This is in place of a description of the likely
significant effects, and in place of a description of the measures envisaged to
avoid, prevent, reduce or, if possible, offset any identified significant adverse
effects. The requirement in NPSE (EN-1) to include a prediction of how the noise
environment will change with the proposed development and measures
employed in mitigating noise is not fulfilled with regard to groundborne noise and
low frequency noise.
The legal requirements of Environmental Assessment are outside the scope of
this note, but from a technical point of view, where the prediction, assessment
and mitigation of noise or vibration is a well-established process, with source
information and mitigation technology well understood, available, and costed,
there is no great risk in relying on an intention to assess and mitigate in the
future. It must be borne in mind that where the S61 process is relied upon, this
is capable of no more than securing best practicable means and if after applying
best practicable means there remains a significant effect this needs to be
foreseen at the environmental assessment stage and reported.
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In the case of both groundborne noise and low frequency noise, if reliance is
placed on a future design process then in the event of actual levels of
groundborne noise and/or low frequency noise proving to be in excess of
acceptable limits, retrospective mitigation may prove to be impracticable because
of the radical nature of necessary re-engineering of the installation and/or
excessively high cost or programme implications. The ES does not take account
of this risk, for which reason it is not possible for the decision maker to know
from the ES what the likely significant effects due to groundborne noise and/or
low frequency noise will be.
It follows (NPSE EN-1 5.11.9) that development consent should not be granted
because the Examining Authority cannot be satisfied that the proposal will avoid
significant adverse impacts on health and quality of life from noise and that the
proposals will mitigate and minimise other adverse impacts on health and quality
of life.
Responses to the Examining Authority’s written questions
Applicant’s response to the Examining Authority’s First Written Questions
Among the list of questions is 7.22 which is relevant to the concern outlined in
the preceding paragraph above. There is no response on the question as to how
compliance measures will be identified and approved and the only response
relates to the measurement and assessment procedure to be found in the Defra
NANR45 report, which does not address mitigation measures.
Applicant’s response to the Examining Authority’s Action Points for Issue Specific
Hearing on 17th May 2016
Among the list of questions is 8.4 (a) asking the applicant to summarise the
limits proposed for noise (including low frequency noise), vibration and dust
deposition. The response states:
“The Applicant also notes Mr Vitkovitch’s further comment about how
construction noise, low frequency noise and ground borne noise from generators
is different and how this had not been addressed in the ES. The Applicant wishes
to clarify that this has been outlined in Chapter 13 of the ES and in the previous
responses to First Written Questions, Responses to Relevant Representations and
also previous responses to Written Representations. The potential for low
frequency noise during operation will be considered during the detailed design
stage using appropriate methods such as the University of Salford NANR45. The
proposed assessment methodology of LFN will be provided in the updated
operational NMP to be issued at Deadline 5. With reference to comments about
noise from Dinorwig, potential noise effects should not be compared between the
Development and Dinorwig, as technology has advanced significantly since 1984,
and that as a result of this advancement, greater opportunity now exists to
manage LFN through
detailed design.”
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Commentary on the responses
The notable content of the responses relates to the advancement of technology
with regard to noise from Dinorwig since 1984. That statement must be based on
information which is not provided, and not used for the purpose of predicting
likely significant effects and consideration of mitigation measures.
Further information necessary for the decision making process
Groundborne noise
It is possible to predict, assess and design mitigation measures for groundborne
noise. The necessary process is as follows:
1) Obtain measurements from an existing site where sources relevant to the
proposed installation are in operation. The measurements should include
amplitudes of vibration and sound together with, in the case of vibration
(which may be a source of groundborne noise and low frequency noise)
sufficient data concerning the dynamic behaviour of the foundations of the
relevant items. This will include measurements of the driving point impedance
of the ground or foundation using an instrumented force hammer.
2) Establish comparative engineering specifications of (a) the measured sources
and (b) the proposed sources and make corrections to the measured data to
allow for differences in power, speed and other characteristics.
3) Carry out a geotechnical study including measurement of wave propagation
through the terrain at the existing and proposed sites, for example using the
techniques explained in ISO/TS 14837-32:2015.
4) Create a numerical model (a) of the existing site and (b) for the proposed site
including receptor buildings. Use a comparison between modelled output for
the existing site with actual measurements at the existing site to calibrate the
model of the proposed site.
5) Calculate the uncertainty associated with the model predictions by varying
assumptions according the magnitude of uncertainty associated with them
and the probability of those variations occurring.
6) Set acceptability criteria for groundborne noise in addition to those selected
for low frequency noise and establish any predicted excess.
7) Design mitigation measures – for example spring-mounted inertia blocks for
vibration sources.
8) Iteratively rerun the model of the proposed site incorporating mitigation
measures to establish required properties for the measures, after taking into
account the uncertainty.
Low Frequency Noise
The ES states (13.8.13) that “LFN can be very difficult to predict with a high level
of certainty and similarly hard to identify and resolve if present. This is because
it can be generated by the unexpected interactions between system components
and can be amplified by the geometry of the site and receptor buildings.
However there are several risk factors that are known to make the generation of
LFN more likely.
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The potential issue of LFN will be considered throughout the detailed design for
the Development and mitigated through design.”
Informed assumptions concerning the likely features of the detailed design
should be made so that the consideration which is foreseen in the ES can be
brought forward to the present stage. Uncertainty should be evaluated by
varying the assumptions within the known likely range. Local climate data should
be used to predict the effects of long-distance propagation in meteorological
conditions known to cause such effects.
Conclusions
For a scheme of this type and size, with which is associated a clear risk of
adverse effects due to groundborne and low frequency noise, a full assessment
of GBN and LFN should have been carried out.
The decision maker in this case does not have sufficient information to conclude
whether the proposals will avoid significant adverse impacts on health and
quality of life from noise, nor whether they adequately mitigate and minimise
other adverse impacts on health and quality of life from noise. There is no
information to enable the decision maker to consider specifying the mitigation
measures to be put in place to ensure that noise levels do not exceed any limits
specified in the development consent.
The Examining Authority is requested not to recommend approval without
requiring the applicants to carry out the work identified above and receiving
satisfactory responses.

Rupert Thornely-Taylor
7 June 2016
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1. INTRODUCTION AND SCOPE
Low frequency noise (LFN) is now a recognised problem in many countries in the
world. Experience of LFN complaints from the last 30 years has built up a good
picture of the typical situations in which disturbance arises. While only a relatively
small number of people are affected, those who are tend to suffer severe distress. It is
not unusual for sufferers to sleep in a car or shed to avoid the sound, and they may
suffer various symptoms such as depression or even feel suicidal. In some cases a
source of LFN is found and can be dealt with. However, in many cases (typically 50%
to 80% of cases), no environmental sound that could account for the sufferer‟s
reaction can be found, and the cause of the disturbance remains a mystery.
This guidance leads on from previous reports published by Defra: [Le03] and [Mo11].
Most Local Authorities will receive complaints about LFN at some point, and usually
find them particularly difficult to deal with for several reasons. Firstly, existing noise
criteria are not appropriate for evaluating LFN; in almost all other situations the
established noise descriptors are based on the A weighted sound level (dB(A)) which
effectively filters out low frequency sounds.
Secondly, LFN cannot be reliably evaluated on the basis of the investigator‟s
experience; indeed, officers investigating a case of LFN may not even be able to hear
the LFN themselves. This is possible because disturbance by LFN is known to occur
at levels only slightly higher than hearing threshold, which varies from one individual
to the next. Also, the rate of growth of perceived loudness with level is more rapid at
low frequencies so that a sound could appear loud to one person whilst still inaudible
to another. An additional factor is that „sensitisation‟ to low frequency sound appears
to occur over time, and therefore a brief visit may not give an accurate impression of
what it is like to live with the sound.
Thus, the investigator is left with no suitable criteria and without even personal
experience to guide them. Thirdly, the measurement of low frequency sound can be
technically difficult. Against this background, criteria for determining acceptable
levels of LFN have been introduced in Germany, Denmark, Sweden, Poland and the
Netherlands since 1997; the guidance presented in this document has been requested
and funded by Defra with the aim of developing a method for the assessment of low
frequency noise suitable for use by Environmental Health practitioners in the UK.
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1.1. Objective
The objective of this document is to assist Environmental Health practitioners1 to
handle complaints of low frequency noise as efficiently and correctly as possible. In
particular, it aims to assist them to distinguish cases where an environmental sound
that could account for the disturbance is present, in which case some remedial action
may be possible within their remit, from those where no such action is feasible. Thus,
this guidance provides a procedure to determine whether low frequency sound that
might be expected to cause disturbance is present in a complainant‟s premises.
The guidance given applies to low frequency noise, excluding traffic noise and
entertainment noise. It is not appropriate to include traffic noise because this is not
specifically a low frequency issue and in any case is not generally actionable by local
authorities. Low frequency noise from entertainment was not considered in the
development of the method and is outside the scope of this document.
This document does not specifically provide guidance in locating the source of the
LFN. However, it is usually found that the most difficult part of the assessment is to
determine the existence or otherwise of a sound that correlates with the disturbance,
and if this can be established then the source can usually be found. Thus, it is
expected that, whilst not a specific aim, the analysis outlined here will form a
significant step in the diagnosis of cases requiring treatment.
The procedure is intended to assist in the evaluation of existing problems. It is not
intended as a means of predicting when disturbance might occur, for example in a
planning situation, and would not be reliable to use as such. This is because
disturbance by LFN depends on a number of factors, such as the character of the
sound, whose effects are neither well understood, nor readily predictable. Levels of
sound above criteria based on the average threshold of hearing are frequently found to
be acceptable and levels falling marginally below can occasionally cause disturbance,
so no generic approach to prediction of disturbance appears to be possible.

1

Environmental Health practitioners is taken to include Environmental Health Officers and
Environmental Health Technicians etc.
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2. INTERVIEWS
Before undertaking measurements the complainant should be interviewed in order:
 to determine whether the complaint should be classed as a low frequency noise
complaint
 to collect data on the times when, and places where the noise occurs to assist
in planning measurements
 to gather descriptions of the noise in order to assist with the analysis of
recorded data
 to provide other background information to assist the analysis.

2.1 Personal details
The complainant‟s gender and age should be determined as this may give some
indication as to whether the complaint is consistent with other LFN complaints.
Typically complainants tend to be female and over 55 years of age. However, caution
must be taken as falling outside these categories does not rule out a LFN problem.

2.2. Current and previous occupation
The complainants should be asked their current and previous occupations to determine
whether they may have been exposed to LFN in the past. There are theories that
people who have been exposed to LFN may have become sensitised to it, although
further research in this area is necessary. Also, it is important to establish whether
they may have been at risk of noise induced hearing damage which is often associated
with hearing problems such as tinnitus, recruitment etc. Always prompt for further
details if the person‟s job title itself doesn‟t give enough information.

2.3. Terms of residence
The complainant should be asked how long they have lived at the current residence
and how long they have heard the LFN. This may give an indication of what may be
causing the LFN.

2.4. Daily routine
The complainant should be asked about their daily routine. Knowledge of what time
they get up and go to bed may be useful in determining good quality recording
periods. Knowledge of what wakes them up and at what times will help determine if
there are good night time recording periods. Knowledge of what they do when they
get up will give an indication of the effects of the problem and their ability to find
successful coping strategies.
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2.5. Health
The complainant should be asked to describe their general health and the way in
which suffering from a LFN has affected their health. They should also be asked
whether they have had a recent hearing test and the outcome of that test. This will
help determine whether it is advisable to recommend a further hearing test if no
solution can be found. However, recommendations of further hearing tests should not
be used at the initial stages of an investigation and should be approached sensitively.

2.6. When the noise is heard
The times when the sound is typically heard or absent should be determined. The
questioner should try to determine if there are times of the day, times of the week or
year when the noise is absent or is worse than usual in order to determine the best
periods for recording.

2.7. Others who hear the noise
The complainant should be asked whether anyone else hears the noise. This may be
used as an opportunity to reassure the complainant that it is a common experience for
some people to hear the noise while others cannot hear it at all.

2.8. Where the noise is heard
The complainant should be asked to indicate a position where they can hear the noise,
preferably where they can actually hear it at the time of the interview. This
information will be required to assist in choosing a position for the microphone. A
suitable position should be determined precisely (within a few centimetres) since
sound levels in a room can vary strongly with position.

2.9. General description of the noise
The complainant should be asked to give a general description of the noise. The
descriptions given in low frequency noise cases tend to be fairly consistent, common
descriptions including variations on the following:
 “Like a diesel engine idling in the distance”
 “A low throbbing, beating, rumbling …”
 “Pressure on the ears”
Any form of wording reminiscent of the above is likely to indicate a low frequency
noise case. However, it is increasingly possible that the complainant may have picked
up these descriptions from written material on the subject and the interviewer should
try to ascertain as far as possible if this is the case.
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2.10. Suspected source
The complainant should be asked if they have an idea as to the source of the noise.
This may be helpful, but should not necessarily be taken as an accurate indication. If
they do not know the source they should be asked if they suspect a particular source.
Clarification should be sought as to what measures, if any, had already been taken to
approach those responsible for the suspected source, and to the outcome.
The most common sources of LFN disturbance are rotating machinery of one sort or
another. This may range from large industrial equipment, at distances up to several
kilometres away (low frequency sounds travel with far less attenuation than higher
frequency sounds), to small domestic items (fridges, fish tank pumps, central heating
pumps), perhaps in a neighbouring property.

2.11. Ambient noise levels
The complainants should be asked to describe the ambient noise level in their home.
Typical descriptions include „quiet‟ and „very quiet‟ (apart from the LFN). Asking
about how the complainant responds to other environmental noises may be
instructive. In many cases the complainant feels frustrated that the noise is beyond
their control and that they don‟t know exactly when to expect it.

2.12. Strategies to relieve the effects of the noise
It is useful to know what strategies, if any, the complainant has adopted to avoid the
noise or relieve its effects. This may give a more accurate impression of the
seriousness of the problem than relying on a description of symptoms. In many cases
they may go to extreme lengths to avoid the noise such as sleeping in a garage or
garden shed. In less extreme cases they may have moved rooms or changed the
position of the bed, which may give information about the direction in which the
sound arrives. It is useful to know which relief strategies were most successful, if
any. These questions will help determine whether the complainant will be open to
further suggestions about relief strategies.

2.13. Other locations
It should be ascertained if the sound is heard at other locations. If it is heard
elsewhere, particularly at locations well away from any likely source, this raises the
possibility that the complainant is responding to an „internal‟ sound (not necessarily
tinnitus). If there are locations where the sound is not heard this could be because the
sound is absent, but it may also be due to higher levels of masking noise at that
location. For this reason the complainant should be asked to describe the background
noise at the other locations. The investigator should be careful about concluding that
tinnitus is causing the complaint since, when tested, only a minority of complainants
are found to suffer from tinnitus, and the suggestion can cause offence if not handled
sensitively.
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Some sufferers may have tried earplugs or muffs at some point. This may have made
the sound more or less prominent, which could provide useful information regarding
the source. Questions about earplugs should be handled carefully to avoid any
inference that earplugs are being suggested as a solution.
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3. MEASUREMENT
3.1. Instrumentation
A sound level meter kit is required consisting of:
 a sound level meter
 a field calibrator or pistonphone.
It is preferable that the sound level meter has third octave filters from 10Hz to 160Hz,
i.e. over the range covered by the criterion curve. If the filters do not extend down to
10Hz then the instrument will be adequate provided it can be demonstrated that the
sound pressure in the „missing‟ bands is not significant with respect to the criterion
curve. This will be the case if the overall „C‟ weighted levels (LC) given in Table 1 are
not exceeded. For example, on many meters the lowest band is 20Hz; if LC<66dB(C)
(which will usually be the case) then we can discount any significant contribution in
the 10Hz, 12.5Hz or 16Hz bands and the meter will be adequate.
Table 1: Overall ‘C’ weighted levels (LC) below which the given 1/3 octave band is not required

Maximum LC
1/3 octave band
not required

76dB(C)
10 Hz

71dB(C)
12.5 Hz

66dB(C)
16 Hz

60dB(C)
20 Hz

54dB(C)
25 Hz

In almost all cases it will be necessary to log measurements with the meter unattended
in which case a logging function will be needed.
The ability to record audio samples is not essential, but it is a distinct advantage when
it comes to the analysis so should be considered highly desirable (there could be an
issue with confidentiality here). An ability to produce narrow band frequency plots is
also an advantage.

3.2. Calibration
Both the meter and calibrator should have a UKAS calibration certificate, preferably
issued within the two years preceding the measurements2.

2

LFN is often at the extreme of the usable frequency range of the instrumentation, and so special care
is required to ensure the reliability of the results. If the meter has a UKAS calibration certificate this
usually means that it underwent the „verification‟ procedure for sound level meters according to
BS7580 Part 1 (1997) on the date of the certificate. In the verification test the lowest frequency for a
full acoustic check is 125Hz: third octaves down to 31.5Hz are checked electrically but not
acoustically. This is sufficient for the majority of sound measurements, and is also probably
satisfactory for LFN in most cases. However, there is no guarantee of accuracy without an acoustic
check at the frequency being measured, which in the case of LFN is often around 40Hz, and could
extend down to 10Hz. An acoustic check at lower frequencies than is normally carried out during
verification is therefore advisable if possible. This could be achieved for example using a calibrator
such as a multi-frequency calibrator which itself has a traceable calibration at low frequency, or by
making a special request to a calibration laboratory.
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Field calibration should be carried out before and after each test and the results
recorded.
A suitable calibration signal should be recorded on tape recordings (if used) at the
beginning and end of each recording.

3.3. Measurement location
Measurement should be taken inside at a position where the complainant says the
noise is present. The measurement position should be located precisely (within a few
centimetres), since low frequency sound levels can vary significantly with position in
a room.
Preferably an unoccupied room should be used since there will be less interference
from internal sounds.

3.4. Measurement times
In rare cases, where the low frequency noise is obvious and constant it will be
possible to carry out an assessment on the spot.
In most cases a period of unattended monitoring will be required. If possible,
recordings should be made continuously for a minimum of three days since the
complainant‟s response can be affected by the presence of the equipment and is often
untypical immediately after it is installed. If data storage capacity is limited then
choose a period when the noise is typically at its most disturbing (usually this is night
time). Recordings made during the night are usually considerably easier to analyse.
This is because there is minimum interference from other sources. For example,
movements within the building always produce elevated levels of low frequency noise
that can be difficult to distinguish from „true‟ low frequency noise. Therefore, night
time recordings are preferred. However, the overriding consideration is that the
recordings are made at a time when the complainant says the sound is present.

3.5. Measured parameters
The Leq,T, should be recorded in the third octave bands between 10Hz and 160Hz for
comparison with the criterion curve. An averaging time, T, of 5 minutes is usually
appropriate, although there may be good reasons to use a different value in other
situations. It is also advisable to record L10 and L90 in the same bands since these
provide information about the character of the sound and how it fluctuates which can
be useful in analysis. Many modern meters allow continuous logging of short term
Leq, in which case a sample time of 1 second will be sufficient to allow the variation
of sound with time to be examined. If a short term Leq facility is not available then a
longer averaging time may be used provided it allows 5 minute values to be derived.
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3.6. Domestic equipment
Domestic equipment may produce low frequency noise that will appear on the
recordings. In particular fridges produce a tone, typically at between 49 and 50 Hz
and cycling in and out with a period of between 5 and 60 minutes. It is not generally
possible to switch fridges off for the measurement period. In any case, it has been
found that the sound from fridges may interact with low frequency noise from an
external source to produce a more disturbing effect. Therefore, to turn off domestic
equipment may produce untypical conditions that could make it more difficult to
identify the cause of the disturbance.
The recommended approach is to leave domestic equipment running which is
normally left on. A set of preliminary recordings should be taken with all such
equipment on and off in turn for a few minutes. This will identify the level and
character of the sound produced by each at the measurement location so that these
sources can be identified on unattended recordings. The best time to conduct these
tests is immediately after the instrumentation is installed, but prior to the measurement
run.
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4. ASSESSMENT
In this section guidance is given to help determine if there is an environmental sound
that could be responsible for the disturbance. There are two aspects to the guidance:


comparison of the level of recorded sound with a third octave band criterion
curve
evaluation of the correlation between the recorded sound and the
complainant‟s log.



It is common for officers to use their own subjective judgement to help them decide
whether a sound should be classed as a nuisance. However, this approach should be
used with caution for low frequency sound because differences in personal hearing
thresholds can be significant and because loudness varies rapidly with level.

4.1. The criterion curve
The criterion curve is given in Table 2 and Figure 1.
If the noise occurs only during the day then 5dB relaxation may be applied to all third
octave bands.
Table 2 Proposed reference curve
Hz
dB, Leq

10 12.5
92
87

16
83

20
74

25 31.5
64
56

40
49

50
43

63
42

80
40

100
38

125
36

160
34

100

Sound pressure level, dB

90
80
70
60
50
40
30
20
10
0
10

12.5

16

20

25

31.5

40

50

63

80

100 125 160

Third octave band centre frequency, Hz

Figure 1 Criterion curve for assessment of low frequency noise
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4.2. Step-by-step guide to assessment
The following provides a step-by-step guide to analysis.
i. Consult the complainant‟s log to find times when the sound was considered to
be most disturbing.
ii. If possible, check the character of the sound at these times by audio playback.
iii. If the sound is predominantly due to traffic or movement within the building
then reject this sample.
iv. For the chosen time obtain the third octave band spectrum of Leq,T samples
v. Compare the Leq,T spectrum to the criterion curve to find any third octave
bands for which the criterion curve is exceeded.
vi. For the third octave band which exceeds the curve by the greatest margin plot
the time variation of the Leq,T for the 24 hour period in which the event
occurred.
vii. Compare the complainant‟s log with the time history to see whether there is
correlation between the two.
Notes
In order to listen to recordings an appropriate low frequency loudspeaker, such as a
subwoofer is required. The lower limiting frequency needed will depend on the sound
being investigated. Recordings can be played back at elevated level to assist
identification.
If the Leq in the 50Hz third octave band exceeds the curve this may be due to a
domestic fridge. Almost all fridges produce a tone at 49.5Hz and cycle on and off on a
fairly regular cycle, typically with a period of 5-60 minutes which can usually be
recognised from the time history plots.
If the 80, 100, 125, or 160Hz bands exceed the curve, this may be due to traffic
(occasionally this may apply to the 63Hz band). Traffic noise may be recognised by
listening to audio recordings. Also, traffic noise levels tend to show time patterns that
are recognisable with peaks at rush hour and a „trough‟ in the small hours of the
morning between 2 and 4am.
Plots of the Leq,5 minute over 24 hours will reveal patterns that are useful in identifying
environmental sounds. In particular, it is usually obvious from the shape of the plot
when people are moving around in the building, and when traffic noise is present.
In cases where no low frequency environmental noise can be found it is fairly
common that the sound is reported by the complainant to have disappeared during the
measurement period, or to be much less prominent than usual. Sometimes this is taken
as evidence of collusion between the authorities and those thought to be responsible
for causing the noise.
The criterion curve below 31.5Hz is based on average threshold of audibility for
steady sounds. However, individual thresholds vary considerably. Also, unsteady
sounds with an Leq lower than the threshold curve may be audible. Therefore, if a
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sound is recorded as up to say 5dB below the criterion curve this does not necessarily
mean it is inaudible to the complainant.
Fluctuating sounds are known to be more disturbing than steady sounds by an
equivalent of about 5dB. The criterion curve should be relaxed by 5dB for steady
sounds to take account of this. If the sound is audible then a subjective judgement
may be made as to whether it should be considered fluctuating. If not, the sound can
be amplified on playback, or the fluctuation of measured sound level can be used as a
guide. More specific guidance on the evaluation of fluctuations is given in [Mo11].

4.3. Comments on the assessment of nuisance
This document is intended to provide a procedure to help determine whether a low
frequency environmental noise exists that could be the cause of complaints. It is not
intended to provide a prescriptive indicator of nuisance since there are other factors
that may need to be considered in reaching this decision. However, the results may be
used by Local Authorities to support their decisions.
In forming a decision it should be borne in mind that low frequency noise only
slightly above threshold of audibility can cause considerable disturbance and appears
to be more difficult to shut out or get used to than other types of noise. This may be
counter intuitive when compared with the annoyance caused in other (not low
frequency) situations where the level needs to be significantly higher than threshold
before the noise could be considered a nuisance. The guidelines presented here are
broadly consistent with National criteria in Germany, Sweden, Denmark, Poland and
the Netherlands.
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APPENDIX A: REPORT PRO-FORMA
A1. Checklist for when equipment is set up
Interview
1.
Personal details
Gender
Date of Birth / Age
2.
Current and previous occupations
What is your current occupation?
(prompt if further details required)

How long have you worked there?
What was your previous occupation?
(prompt if further details required)

How long did you work there?
(Establish any current or previous exposure to noise or LFN at work)
3.
Terms of residence
How long in current property?
How long have you heard the noise?
(Establish whether noise predates occupancy)
4.
Daily routine
What time do you go to bed?
What time do you get up?
Do you wake up in the night?
What wakes you up?
What do you do when you wake up?
(Establish quality recording periods and whether complainant has found any
successful coping strategies)
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5.
Health
Describe your general health

Has the LFN affected your health? In
what way?

Have you had a recent hearing test?
When? What was the outcome?
(Establish whether health has deteriorated as a result of LFN exposure. Also
establish whether hearing problems have been ruled out).
6.
When the noise is heard
When is the noise worst? Times of
day and night.
Are there any particularly noisy or
quiet periods?
Has the noise ever stopped
completely?
(Establish quality recording periods, especially good night time recording periods.
Also establish if the noise may be related to local industry by establishing annual
shutdown periods).
7.
Others who hear LFN
Do other people hear the noise? Who?
Does the noise annoy them?
(Establish the difference in ability to detect LFN. Presents case for reassuring
complainant about the nature of LFN – it‟s normal that some people hear it and
others don‟t)
8.
Where the noise is heard
Which rooms do you hear the noise in
most?
What positions in the room do you
hear it most?
(Establish best recording position. Also helps establish possible direction from
which noise might be coming and whether noise is internal or external to the
dwelling).
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9.
General description of the noise
How would you describe the noise
you hear?
How have other people described the
noise?
(Establish whether description consistent with „typical‟ descriptions of LFN).
10. Suspected source
Do you know the source of the LFN?
Please describe.
Do you suspect a source of the LFN?
Please describe.
Have you been in contact with the
source / suspected source? What was
the outcome?
(Establish the history of the problem and the relationship between complainant
and suspected source).
11. Ambient noise levels
How would you describe the ambient
noise level in your home excluding the
LFN?
How do you feel about other noises
outside your home? (eg traffic,
neighbour noise etc)
(Establish levels of noise in home; most low frequency noise sufferers describe
their dwelling as quiet or very quiet apart from the LFN. Also establish
expectations of noise levels and whether being able to control the noise is
important.)
12. Strategies to relieve the effects of the noise
What activities does the noise prevent
you undertaking, if any?
What measures have you taken to
avoid the noise?
(prompt one at a time – slept in different
positions or rooms?, gone on holiday?, slept at
another house?, earplugs?, produced other
background noises?, other?

What strategies have you used to
relieve the effects of the noise?
(Establish the measures complainant has already taken to avoid the noise and the
effect on their life. Also establish whether any relief strategies have worked and
whether the complainant may be open to new ideas about relief strategies).
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13. Other locations
Have you heard the noise in other
locations? Where?
How would you describe the ambient
noise level at these locations
excluding the LFN?
Have you found places that are free
from the noise? Where?
How would you describe the ambient
noise level at these locations?
Some people in this situation have
tried earplugs or muffs. If you have
tried earplugs did this make the sound
more or less prominent?
(Establish whether the noise is always present, or always present when masking
noise levels are low).
14. Log sheets
The complainant should be asked to complete a log sheet (attached as Appendix B).
Stress that it is important to record times to the nearest minute as accurately as
possible. Consider leaving a clock with the equipment and ask the complainant to
take the time from it.
How will the complainant know the time?
Living room
Bedroom
Other position
Synchronise watches and clocks with the logging device before starting measurements
and decide whether to use 12 or 24 hour clock.
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Measurements
1.
Measurement location
Which room is the microphone to be
set up?
What position in the room (sketch)?

Does the complainant say they can
hear the noise at this position?
2.
Instrumentation
Meter type
Serial number
Last UKAS calibration
1/3 octaves available
Date/time
Battery check
Field calibration level before test
Is audio to be recorded?
If so has a calibration tone been
recorded?
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3.
Measurement times
What time(s) of day are to be monitored?
Does this accord with the times the
complainant hears the sound?
4.
Domestic equipment
Record a spectrum with domestic equipment on and off
Fridge on
Fridge off
Other equipment (central
heating pump, central heating
fan, fish tanks) on
Off
Other equipment (central
heating pump, central heating
fan, fish tanks) on
Off
Other equipment (central
heating pump, central heating
fan, fish tanks) on
Off
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A2. Checklist when equipment is collected
1.
Calibration check
Date/time
Battery check
Field calibration after tests
Field calibration before tests
(from page 16)
Difference

2.
Timing devices
Record the time on any clocks or watches used for the log sheet
Time on logging device
Living room
Bedroom
Other position
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A3. Checklist for assessment
1.
Description
Is the description consistent with other
descriptions of LFN? (“Low throbbing”,
“idling diesel engine” etc.)
Are the times when and locations where
the sound is heard consistent with an
environmental LFN?
(Establish whether this LFN procedure is appropriate to evaluate the complaint. Give
an indication whether an environmental sound is present)
2.
Worst case events
From the log sheets, identify times when the noise was most significant
Date
Time

3.
Comparison with criterion curve
For each time, record by how much the 1/3 octave band Leq,5 minute exceeds the
criterion curve
Hz
Criterion
curve, night dB
Criterion
curve, day dB

10 12.5

16

20

25 31.5

40

50

63

80

100

125

160

92

87

83

74

64

56

49

43

42

40

38

36

34

97

92

88

79

69

61

54

48

47

45

43

41

39

Leq,5 minute at
time:
Exceeds curve
by, dB

Leq,5 minute at
time:
Exceeds curve
by, dB

Leq,5 minute at
time:
Exceeds curve
by, dB

Leq,5 minute at
time:
Exceeds curve
by, dB
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4.
Audio check on the event
Time
Nature
of
sound
Times for which the sound was traffic noise or movement in the building may be
rejected.
5.
Is the sound fluctuating or steady?
If the sound is steady then the criterion curve should be relaxed (increased) by 5dB
Fluctuating or steady?
6.
Correlation of log with recorded sound levels
For the 1/3 octave band which exceeds the curve by the greatest margin plot the Leq
versus time for the 24 hour period containing the event
Does the sound show a time
pattern typical of traffic noise?
Is there a cyclic, on-off variation?
Could this be due to a fridge or
other domestic equipment (refer to
preliminary measurements)?
Is there correlation between the
complainant‟s log and the 1/3
octave band sound level profile?
7.

Concluding remarks
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APPENDIX B: LOG SHEET
Name:
Please complete the following log sheet filling in the date and time (to the nearest minute) when you hear the noise being studied, rating
the noise along the scale from „Not at all disturbing‟ to „Intolerable‟ and adding any other comment you feel may be important. It is
useful to us to have information about when you are not disturbed as well as when you are. Please add any other comments that may help
us. Please use as many sheets as necessary.
Date
and
Time

Rating (please place a tick along the line)

Not
at all
disturbing

Comments (e.g. whether it interfered with your activities, whether it woke you up,
whether other people heard it, whether it suddenly got worse etc.)

Intolerable

|----|-----|-----|-----|-----|-----|-----|-----|
Not
at all
disturbing

Intolerable

|----|-----|-----|-----|-----|-----|-----|-----|
Not
at all
disturbing

Intolerable

|----|-----|-----|-----|-----|-----|-----|-----|
Not
at all
disturbing

Intolerable

|----|-----|-----|-----|-----|-----|-----|-----|
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QUALIFICATIONS AND EXPERIENCE OF RUPERT THORNELY-TAYLOR
He is a Fellow of, and was a founder member of, the Institute of Acoustics, a Member of the Institute of
Noise Control Engineering of the USA and a Member of the International Institute of Acoustics and
Vibration. He has specialised exclusively in the subjects of noise, vibration and acoustics for more than
52 years. He has been an independent consultant in these subjects for the past forty-eight years, and
heads the Rupert Taylor Ltd consultancy practice.
He is a past President and Honorary Member of the Association of Noise Consultants and a Director of
the International Institute of Acoustics and Vibration. He was, for ten years, a member of the Noise
Advisory Council chaired by the Secretary of State for the Environment, and was chairman and deputy
chairman of two of its working groups; he was a member of the Scott Committee, which drafted the
basis of the noise section of the Control of Pollution Act 1974.
He is the author of the Pelican book NOISE, and editor or co-author of many other books including the
Association of Noise Consultants Guidelines “Measurement and Assessment of Groundborne Noise and
Vibration”. He is a member of the Working group that produced ISO Standard 14837-1:2005
“Mechanical vibration - Ground-borne noise and vibration arising from rail systems - Part 1: General
guidance” and ISO Standard 14837-32:2015 “Measurement of dynamic properties of the ground”. He
has prepared reports on noise for the OECD. He is a member of the BSI Committee GME/021/03
“Mechanical vibration, shock and condition monitoring – Measurement and evaluation of mechanical
vibration and shock in stationary structures”
The Institute of Acoustics have announced that he is to be the 2016 recipient of its Rayleigh Medal for
outstanding contributions to acoustics. In 2013 the Association of Noise Consultants awarded him their
Outstanding Contribution Award.
He has extensive experience noise and vibration from the construction and operation of major projects.
He is expert witness in the House of Lords Select Committee on the High Speed Rail Bill on behalf of the
Secretary of State for Transport, as he was in the House of Commons, as well as the Channel Tunnel Rail
Link and many other Bills in Parliament. He has been expert witness in the High Court and other
tribunals on matters relating to noise and vibration.

15th June 2016

Dinorwic Pumped Storage Scheme
Turbine Noise in Dinorwic
To whom it may concern.
Dear Sir or Madam,
I have lived many years of my life here in Dinorwig.
In around 1984 when the power station was completed and started
generating it became apparent that the noise of the power station
could be heard in our house when it was carrying out its
underground operations.
My father, Don Brown, made many complaints to the power station
owners about the disturbance this was causing and after a period
of time compensation was paid to my parents as a result. I know
that other properties in the village also received compensation as
my father was in constant discussion with them over the matter.
Other properties that I know also received compensation were
Bron Fuches and Bron Elidir. At that time many of the other
properties in the village were in a derelict condition and were
unoccupied.
The noise from the power station continues and is most noticeable
at night when it is quieter. It is an irritating hum, which means I
have to put the radio on to avoid listening to it.
Yours Faithfully

Sally Brown

