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1.

SUMMARY

1.1

A noise impact assessment including meteorological data has been performed for a proposed
replacement wind turbine generator (WTG) installation at Longley Farm, Dunford Road in
Holmfirth.

1.2

A previous noise report, RJ221303.pdf was issued but a more comprehensive ‘ETSU-R-97’
type assessment was required by the Local Authority.

1.3

The instrumentation to collect background noise was installed close to the most affected
residences and the meteorological station was sited close to the proposed WTG location for a
total period of 5 weeks. A suitable range of wind speed conditions occurred.

1.4

The principles and methods of the ETSU document and especially the current guidelines by
the Institute of Acoustics have been followed.

1.5

A specific manufacturer and specific WTG noise emission test data has been used in
calculations.

1.6

The calculations have been facilitated with a computer program specialised for prediction of
environmental noise.

1.7

The Planning Authority set the requirements for this study and these have been respected. In
essence, the ETSU-R-97 and current good practice guidance have been observed.

1.8

This assessment shows that the proposed wind turbine noise will be acceptable.

1.9

It is recommended that this report be passed to the relevant parties with the expectation that
the proposal will be acceptable from a noise impact aspect.
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2.

INTRODUCTION

2.1

WTG Site Address:
•

2.2

Longley Farm, Dunford Road, Holmfirth HD9 2JD
Purchase Order and References Supplied:

•

Instructed by Rachel Lee, 350 Strategy Ltd as agent, on 02 September 2013.

•

Purchase Order: Email dated 22 May 2014.

2.3

Instructions and Objectives
The proposed replacement of a wind turbine generator (WTG, single) has the potential to
change the noise climate affecting residential neighbours. Accordingly, the Local Authority
required this study to ETSU-R-97 incorporating current good practice. If noise were found to
be excessive and thus a potential nuisance to residential neighbours, they would expect
amelioration. The noise measurement location was in the curtilage of the closest residential
property and was agreed with the LA.

2.4

Site Description
The proposed site is at an elevated location in the rural Holmfirth area of Huddersfield,
approximately 140m from the B6106 Dunford Road, in the region of 2km from the village of
Holmfirth, and 9km from Huddersfield.

2.5

Locality Noise Context – Other Sources etc.:
•

Rural location, animals and farming in the vicinity, road traffic.

•

Topology- the area of interest is on a hillside gradient but can be considered as flat for
acoustic purposes. This treatment is a worse case approach. A direct line of sight to the
receptor from the turbine hub exists with some very small barrier effect due to the change
from a rather flat field at the turbine to the fall in the land approaching the receptor.

•

There has been a turbine in place for 25 years but, it is understood, it has not operated for over
2 years. This very early generation machine, a VESTAS unit rated at 90kW, was one of the
first commercial installations in the UK. Undoubtedly, the old machine would have been
perceptibly noisier than the proposed new generation unit.
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•

The proposal machine will be located some 40 metres to the east of the old WTG (which is to
be removed). The new unit will have approximately 4 times the power rating of the old
machine.

2.6

Noise-Sensitive Receptors:
•

The nearest neighbouring properties (five in a terrace), at the junction of Dunford Road and
Longley Edge Lane, are approximately 157m to the north west of the WTG proposed
location. While there are other noise-sensitive receptors, this small group of properties is
taken to be the most critical (being the shortest distance and lowest elevation and therefore
likely to be experiencing less wind-speed originating background noise).

2.7

Abbreviations and a glossary are provided at Section 9 Appendix 1. In addition, definitions of
terms and further references are readily available at local authority websites, on the internet,
etc.

Important:
This report addresses only the issues as stated above.
The use of this report is strictly limited to the named client for the specific purposes in the project
defined above. Recipients or users are requested to contact NVM to confirm that this version is
current.
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3.

WTG INSTALLATION

3.1

Figure 11-1 shows the site layout. The nearest dwellings are in small groups roughly (a)
157m to the north-west, (b) 265m to the north east and (c) 200m south of the WTG proposal
site. Figure 11-2 illustrates the survey measurement location and location of the wind turbine
generator (existing and proposed).

3.2

The following manufacturer and type of wind turbine is understood as under consideration:
•

Turbowind T400-34, 400kW, tower hub height of 28.5m, horizontal rotor, three-bladed, rotor
diameter 34m, cut in wind speed 3m/s, rotor speed 22/33rpm.

•

The data used in this study was obtained from the report by Dragonfly Acoustics DC1195-R1,
Turbowind T400-34 Wind Turbine Noise Performance Assessment, date 21.10.2013, and
warranted levels (Turbowinds TNW_149_400_EN dated 25.01.2014) provided by 350
Strategy Ltd. The turbine is considered to emit tonal sound.
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4.

CRITERIA

4.1

Kirklees Council’s preferred approach to noise assessment is usually to achieve 5dBA or
greater below the background noise level (LA90) and/or compliance with national guidelines.
Further supporting reference material follows.

4.2

The Assessment and Rating of Noise from Wind Farms (ETSU-R-97) was published in
September 1996 by the UK’s department of Trade and Industry (DTI). This document was
formulated to facilitate large wind farms. It is stated that compliance with a ‘blanket’ noise
limit of 35dB(A) is sufficient such that no background noise survey is needed.

4.3

Otherwise, ETSU guidance permits wind farm noise (LA90) to be 5dB above the background
noise for a defined daytime ‘amenity’ period and a night ‘amenity’ period. Definite or fixed
night-time limit may be set at LA90 43dB. At properties where the occupier receives a
financial benefit ETSU suggests that a higher fixed limit of 45dBA may be appropriate. The
Institute of Acoustics’ working group published ‘A Good Practice Guide to The Application
of ETSU-R-97 for the Assessment and Rating of Wind Turbine Noise’ in May 2013. This
guide relates to WTG developments having power ratings above 50kW and reflects results of
research and experience gained since the original publication of ETSU-R-97.

4.4

ETSU-R-97 states that separate noise limits apply for day ‘amenity’ time and night time. The
limits are to be derived from background noise data taken during ‘amenity’ periods defined
as:
•

Evenings Monday – Sunday 18:00 to 23:00 hours

•

Saturday afternoon from 13:00 to 18:00 hours

•

Sunday from 07:00 to 18:00 hours

•

Night time (week day and weekend) 23:00 to 07:00 hours.

ETSU-R-97 guidance is to use the L A90,10 minute metric for both background noise and the wind
farm noise.
4.5

In the interests of economy, a single 10m height meteorological mast is acceptable in the
ETSU methodology. It is then necessary to account for wind shear and make a correction for
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the wind speed occurring at the WTG hub height. The approach allowed and used here is the
simplified one of shifting the turbine noise predictions left one metre per second (ref. IoA
Consultation Draft IoA-GPG-SGN-No4, Nov. 2013, and GPG 4.1.4 first item).
4.6

British Standard BS 4142:1997, ‘Method for rating noise affecting mixed residential and
industrial areas’ is used for determining the difference between a ‘rated’ industrial noise and
background noise and is deemed to anticipate the likelihood of complaints from residents
exposed to industrial sources. The greater this difference the greater is the likelihood of
complaints. A difference of around +10dB or more indicates that complaints are likely. A
difference of around +5dB is of marginal significance. If the rating level is more than 10dB
below the measured background level then this is a positive indication that complaints are
unlikely. Noise is averaged over a period of one hour for daytime events and five minutes for
night events. Night is usually defined as 2300-0700hours. Hence a noise criterion may be
based upon the background noise level pertaining to the complainant addresses. For example,
the level considered acceptable may be equal to the measured background LAeq(90) level plus
5dBA in order that the noise be of ‘marginal significance’. Note that the BS4142 is not
applicable to background noise situations less than 30dBA.

4.7

‘Guidelines for Community Noise’ are issued by the World Health Organisation (WHO). The
WHO suggests that good sleeping conditions are provided at an internal dwelling noise limit
level of 30dBA Leq and moderate annoyance occurs for internal levels above 35dBA Leq. The
difference of noise level between outside noise and inside with a window partially open for
ventilation may be taken to be 10 to 15dBA. Hence a noise level limit outside a bedroom may
be 45 to 50dBA Leq. A standard for daytime noise levels affecting dwelling gardens is that
they should not exceed 50dBA Leq (1hour) free field.

4.8

If a ‘façade’ at 1 metre noise level is required based upon noise measured in the free field
(away from all significant reflecting surfaces other than the ground), then this can be taken as
the free field noise level plus 2.5dB.

4.9

Generally, background noise levels are higher in the day than those in the night.

4.10

Background noise has a component related to wind speed which tends to increase faster than
the noise due to a WTG. WTG noise is most prominent at or just above its cut-in speed e.g. 3
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to 5m/s wind speed. ‘Natural’ noise due to the wind then provides a certain increasing
‘masking’ of the WTG noise.
4.11

Local Planning Authorities have the capacity to set and vary the noise limit conditions to a
degree but should provide justification for a variation from the normal standards and codes.
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5.

BASELINE CONDITIONS

5.1

Baseline refers to typifying the prevailing existing noise levels. The measurement approach,
methodology and instrumentation list and related photographs are presented in Section 10,
Appendix 2.

5.2

Section 11, Appendix 3 presents survey location information and field data.

5.3

The noise survey was undertaken in accordance with normal good practice. The events
surveyed were spanned over a period greater than 4weeks and are considered typical and
representative in the site locality. The noise comprised mainly: vehicles passing, distant
traffic, agricultural machinery, and passenger aircraft, etc.

5.4

Note that the wind speeds for this survey more than adequately spanned the WTG cut-in
speed (which is about 3 to 4m/s).

5.5

These survey-measured ambient noise levels are used together with the WTG noise to
determine the latter’s impact.
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6.

PROPOSAL IMPACT

6.1 Noise Calculations
6.1.1 Receptor (1) is defined at a small group of noise receptor properties (being at the
Dunford Road / Longley Edge Lane junction) closest to the proposed replacement WTG.
6.1.2 Calculations were performed as described in Section 12.1.
6.1.3 For various wind speeds, the predicted rated noise (including a 5dB penalty for tonal
characteristics) has been obtained: 38 to 46dB(A) results show that the simple limit of 35dBA
is exceeded.
6.1.4 The ETSU process has been implemented. Data from the surveys (noise and
meteorology) were assembled. Rain effects on the noise data have been considered.
6.1.5 The data is deemed sufficient and adequate, quiet day and night limits have been
derived.
6.2 Noise Assessment
6.2.1 Table 12-2 presents the whole ETSU assessment procedure. Amenity during ‘quiet
day’ and ‘amenity night’ are seen to be acceptable at the nearest and most sensitive receptor
location.
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7.

CONCLUSIONS

7.1

Background noise and meteorological data has been collected in the proposal area.

7.2

The effect or impact of the proposed WTG has been assessed to the principles required by the
Local Authority.

7.3

This is a one and only WTG scheme affecting the locality: there are no cumulative noise
issues.

7.4

According to the ETSU-R-97 process, the noise is acceptable.

7.5

Noise is not expected to be an obstacle in the planning process
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8.

RECOMMENDATIONS

8.1

As the noise levels will be acceptable (not being intrusive to residential neighbours),
recommendations for noise amelioration are unnecessary. The wind turbine generator should
be acceptable as proposed.
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9.

APPENDIX 1 – ABBREVIATIONS AND GLOSSARY
Table 9-1 Abbreviations

BS
dB, dBA, dB(A)
EIA
ES
Hz, kHz
LAeq, LAeq,T

LA10
LA90
LA max
m/s
SPL
SWL

British Standard
Noise level, A-weighted, decibels, dB
Environmental Impact Assessment
Environmental Statement
Unit of frequency, one cycle per second; one thousand cycles per second
A-weighted equivalent noise level in dB, usually for a defined time duration, T
The noise level exceeded for 10% of the measurement period, often used to assess traffic noise
The noise level exceeded for 90% of the measurement period, often used as a proxy for
background noise
A-weighted maximum noise level
Metres per second, speed
Sound Pressure Level
Sound Power Level

Table 9-2 Glossary
A-weighted Decibel

The most frequently used noise measurement representing the sound pressure level weighted to
correspond to the frequency response for the human ear. A difference of 3 dB(A) may just be
noticeable, and a difference of 10 dB(A) represents a subjective doubling or halving of loudness

Baseline Conditions

The conditions against which potential impacts arising from the Scheme are identified and
evaluated

Decibel

Logarithmic ratio used to relate sound pressure to a standard reference value

Environmental
Impact Assessment

A systematic study of the likely environmental effect of a project

Environmental
Statement

Document that reports the findings of an Environmental Impact Assessment

Mitigation measure

Actions proposed to moderate adverse impacts and to enhance the beneficial ones arising from
the whole or specific elements of the Scheme

Neighbour noise

- that produced by a person’s neighbour

Neighbourhood
noise

- that produced in the neighbourhood such as noise from pubs, commercial or local industry and
construction sites, but not from transportation unless specifically stated

Noise

Unwanted sound

Noise spectrum

Noise described by analysis into frequency components

Octave

- ratio of 2:1 between adjacent frequency bands

Spatial

Regarding geographical space

Temporal

Regarding time
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10.

APPENDIX 2 –MEASUREMENT METHODOLOGY

10.1

Noise measurements were made using a microphone, fitted with a secondary windshield,
connected to an integrating and logging sound level meter designed for these purposes. The
microphone was in the free field, 1.6m above the ground. The measurement microphone
position and location was chosen so as to receive noise from the open environment at the edge
of the curtilage of the most affected residential property.

10.2

All acoustic data are in decibels (dB) referenced to 20 micro Pascals. The instrumentation was
calibrated before and after the survey: the calibration remained accurate and constant within
0.1dB. Measurements are free field unless otherwise mentioned.

10.3

The meteorological equipment logged 10-minute average data at a (standardised) height of
10m above the ground.

10.4

The monitoring equipment was installed on Monday 2 June and removed on Monday 7 July.
The monitoring was largely continuous (although two breaks due to battery failures occurred)
and attended by the consultant at the outset, for about one hour weekly, and at the end of the
survey for equipment removal.

10.5

Data was stored in the instrument memory, downloaded weekly, and post-processed using
proprietary software. The data was also passed to a computer spreadsheet program to further
facilitate detailed inspection, graphing, and calculations.
Table 10-1 Instrumentation list

Item

Manufacturer

Model

Serial No.

01dB Solo sound level analyser, type 1

01dB

Solo

65211

Microphone ½” pre-polarised type

01dB

MCE212

103328

Preamp

01dB

PRE 21 S

15667

PC operating software

MicroSoft

Windows XP Pro

MS Excel spreadsheet

MicroSoft

Excel 2010

Microphone
windshield,
secondary windshield

including

Meteorological monitoring unit with data
Fine Offset Electronics Co. Ltd
handling software
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10.6

The site situation and measurement locations are illustrated below.

Figure 10-1 Photograph showing the microphone situation on site
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Figure 10-2 Photograph showing meteorological equipment on site
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11.

APPENDIX 3 – SITE AND MEASURED DATA

The site location is shown below identifying the existing turbine and nearest residential properties.
The properties that could be considered ‘critical’ receptors are identified A, B, C.

Critical B

Longley
Farm

Critical A

Existing
WTG

Critical C

Figure 11-1 Site layout
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Location 1

Figure 11-2 Site noise measurement location (courtesy Google Earth)
11.1

The figure above shows the site area and the noise measurement location within the site
namely:

•

Noise Receptor Measurement Location 1

(identified ‘critical A’ in the previous

figure) in the open environment, 1.6m above the ground, representative of the rear
dwelling noise climate. The noise measurement location was chosen to be representative
for the worst noise-exposed residential garden.
11.2

The meteorological data was obtained from a 10m high mast (method c, section 2.6.3,
IoAGPG. Hence wind shear corrections apply per section 4.5 of the guide).

11.3

The entire noise (LA90,10min, location 1), wind speed and rainfall data set is summarised
graphically below.
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Figure 11-3 Field measured data
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11.4

Per ETSU methodology, noise and wind speed data for the ‘quiet day’ has been separated out
from the data set and graphed with a polynomial trend line:

Figure 11-4 Quiet day noise/wind speed scatter data
11.5

Similarly, noise and wind speed data for the ‘night’ period has been separated out from the
data set and graphed with a polynomial trend line:

Figure 11-5 Night noise/wind speed scatter data
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12.

APPENDIX 4 – PROPOSAL NOISE PREDICTION

12.1

The proposed WTG is illustrated below.

Figure 12-1 Proposed WTG
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12.2 Reproducing the warranted WTG source information (from ‘Turbowinds T400 warranty noise
Jan2014.doc’):

Figure 12-2 Warranty levels

RJ224701.docx, Page 23 of 28

Noise & Vibration Management Ltd, UK
Tel 01924 849721 Fax 01924 849722
Mob 07802 930280 louellison@aol.com
12.3 Modelling Principles
12.3.1 The noise calculation computer program Cadna A (Computer Aided Noise
Abatement, a proprietary package by Datakustik) is a leading software package for calculation
and presentation of environmental noise. It has been used here to calculate or predict the noise
emission to the locality i.e. noise modelling. The model incorporates:


distance or range between source and receiver



distance above ground



site topology



multiple noise sources (point, line, and surface types)



octave bandwidths 31Hz to 8KHz covering the main audible frequency range



screening (top and sides) effects of buildings etc



reflection from buildings and the ground



meteorological conditions



acoustically variable surfaces for the ground and reflecting wall surfaces



noise contours, colour coded, may be produced (e.g. spaced at 1dBA intervals
for 1.5metres above the ground on a 3m x 3m grid unless specified otherwise).



In the model noise maps and when appropriate, noise ‘point’ sources are
denoted with the symbol:

. Line sources such as roads are identified using

parallel dotted lines. Horizontal area emitting sources (e.g. industrial area,
roofs) are shown as a solid blue lined rectangle and/or :

. Vertical plane

area sources and horizontal area sources are shown as heavy red lines (e.g.
walls radiating noise).


Noise measurement locations or calculated receiver/receptor/immission points
are signified with a symbol:

. A label alongside the symbol may identify

the receiver location number with a noise level in dBA. Unless mentioned
otherwise, the noise levels are for 1.5m above the ground surface.


Barriers and bunds may be shown as heavy red lines.
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12.3.2 In the modelling calculations for this proposal, the WTG is assumed to radiate noise
as a ‘point’ type source. Other assumptions used are:
o The turbine is directly upwind of the receptor.
o The manufacturer’s measured data including uncertainty are used as input.
o A ground attenuation G=0.5 is used for all the ground regions along the transmission
path. Ground absorption in the sound path may range from 1 being for porous soil to 0
being for reflecting surfaces.
o The noise source height is the turbine hub height, 28.4m.
o The receiver height is 1.5m (which corresponds with first floor window height due to
hill-side elevation effects).
o Air temperature 10C and relative humidity 70%.
12.3.3 Buildings as barriers or reflectors are not relevant. Two orders of reflection from
surfaces were used. A ‘structured’ type surface (giving some absorption) was used, where
appropriate, for building walls.
12.3.4 Steady noise from the WTG is predicted: ETSU and the IoAGPG suggest that the LA90
for the WTG is typically 2dB less than the LAeq. A 2dB reduction is therefore made from the
stated LAeq sound power level for these calculation purposes.

12.4 Noise Model Details
12.4.1 Octave band sound power levels have been used in the calculations. This spectrum
shape has been derived from a turbine noise report (by Dragonfly Acoustics Ltd for the
manufacturer, reference DC1195-R1 - Turbowind - Site at Hesket Newmarket {18 10 13}
{Issue 21.10.13}-1, model T400-34) at 6m/s wind speed (a worst case).
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12.4.2 The noise model results for all neighbouring receptors are shown in the figure below.

Figure 12-3 Receptor points noise prediction
12.4.3 The figure above shows the proposed WTG noise source (red cross) and receptor
locations at neighbouring properties with a legend containing a dBA value.
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12.4.4 A full ETSU process has been applied to the most affected receptor location (1): the
following table presents the results of this assessment.
Table 12-1 Assessment per ETSU
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13.

APPENDIX 5 – PROPOSAL NOISE ASSESSMENT, MITIGATION

13.1

Given the results of study (the impact is predicted to be acceptable), no mitigation is required.
The turbine option is acceptable.
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