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1 IN — AIR NOISE BASELINE TECHNICAL REPORT
1 This baseline technical report describes the measurement of the background

noise and derivation of noise limits at various locations along the shoreline
near the proposed European Offshore Wind Deployment Centre (EOWDC) to
the north of Aberdeen.

1.1 Information for the Non-Technical Summary

2 A baseline noise survey has been carried out in order to establish the existing
background noise at the four closest residential properties to the proposed
offshore wind farm and at a further two locations representative of properties
further inland where the influence of noise from the sea will be lower. The
measurement locations were agreed with the Environmental Health
Departments at Aberdeen City and Aberdeenshire Council. This document
summarises the findings.

3 The measured background noise levels are influenced by sea noise and by
traffic noise, especially that from the A90. Noise levels also show a correlation
with increasing wind speed.

4 The results are used to derive the noise limits for the proposed EOWDC
according to the UK Department of Trade & Industry’s ETSU-R-97, The
Assessment and Rating of Noise from Wind Farms (DTIl, 1996).

1.2 Introduction

5 An assessment has been carried out of the existing noise environment at
locations along the shoreline closest to the proposed development to the
north of Aberdeen.

6 The baseline survey has been carried out to derive noise limits for the
proposed development according to guidance normally used for onshore wind
farms. This guidance has been used as there is currently a lack of Planning
Policy Guidance for offshore wind farms with respect to noise impact on
onshore residential properties.

7 This approach has been agreed with the Environmental Health Officers from
Aberdeen City and Aberdeenshire Councils.

1.2.7 Methodology Consultation

8 Aberdeen Offshore Wind Farm Limited (AOWFL) submitted a Request for an
Environmental Impact Assessment (EIA) Scoping Opinion in August 2010.
Chapter 6.9 deals with in-air noise assessment. None of the responses
received identified specific requirements for in-air noise assessment for
residential properties onshore.

9 The Environmental Health Officers of Aberdeen City Council and
Aberdeenshire Council have been consulted regarding the assessment
methodology and the choice of measurement locations for the baseline noise
survey:
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e Andrew Gilchrist, Aberdeen City Council (110106)
¢ John Dawson, Aberdeenshire Council (110106)

Aey Guiaance Documents
The following key documents have been used in the assessment:

e Scottish Executive (2011). Planning Advice Note PAN 1/2011: Planning
and Noise

e Scottish Executive (2010). Web based ‘renewables advice’

e DTl Working Group on Noise from Wind Turbines (1996). The
Assessment and Rating of Noise from Wind Farms ETSU-R-97

¢ Aberdeenshire Council (2005). Use of Wind Energy in Aberdeenshire:
Guidance for Developers — Supplementary Planning Guidance Part 1

e Bowdler et al (2009). Institute of Acoustics (IOA) Bulletin Vol 34 no 2,
March/April 2009 Prediction and Assessment of Wind Turbine Noise

The documents listed above have all been written for the purpose of
assessing onshore wind farm developments but have been adopted for this
project as providing suitable guidance on assessing background noise and
deriving noise limits for the onshore residential properties.

LDara nformation anad Sources

Background noise data was measured at 6 locations for three weeks. Wind
speed was simultaneously measured with a SODAR (Sound Detection and
Ranging) remote sensing device on a field at Easter Hatton. This onshore
wind data has been translated to the offshore wind farm location as described
in (Oldbaum 2011).

e Oldbaum Services Limited (2011a). Wind speed data spatial translation —
Method Statement for Aberdeen Offshore Windfarm Limited (Appendix 3).

e Hayes McKenzie Partnership Ltd. (2011). Measurement of background
noise data and rainfall.

e Oldbaum Services Limited (2011b). Wind speed data spatial translation —
Wind data analysis for Aberdeen Offshore Windfarm Limited (Appendix
4).

Baseline Description

Legis/ative and Flanning context

Planning Advice Note PAN1/2011, Planning and Noise

PAN1/2011 indentifies two sources of noise from wind turbines; mechanical
noise and aerodynamic noise. It states that ‘Good acoustical design and siting
of turbines is essential to minimise the potential to generate noise’. It refers to
the ‘web based planning advice' on renewables technologies for onshore wind
turbines.
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Scottish Executive Web Based Planning Advice, Onshore Wind Turbines

13 The web based Planning Advice, Onshore Wind Turbines refers to
ETSU-R-97, Assessment and Rating of Noise from Wind Farms (DTI, 1996a),
as the document that 'should be followed by applicants and consultees and
used by planning authorities to assess and rate noise from wind energy
developments’. There is no equivalent guidance for offshore wind farms, but
there is no reason why the ETSU-R-97 guidance should not apply.
ETSU-R-97 contains noise limits designed to protect external amenity during
the day and sleep disturbance at night. These limits are derived from baseline
noise measurements carried out at potentially affected properties around the
proposed development site.

ETSU-R-97, The Assessment and Rating of Noise from Wind Farms

14 ETSU-R-97, The Assessment and Rating of Noise from Wind Farms (DTI
1996a), presents the recommendations of the Working Group on Noise from
Wind Turbines, set up in 1993 by the DTl as a result of difficulties
experienced in applying the noise guidelines existing at the time to wind farm
noise assessments. The group comprised independent experts on wind
turbine noise, wind farm developers, DTI personnel and local authority
Environmental Health Officers. In September 1996 the Working Group
published its findings by way of report ETSU-R-97. This document describes
a framework for the measurement of wind farm noise and contains suggested
noise limits, which were derived with reference to existing standards and
guidance relating to noise emission from various sources.

15 The form of the noise limits proposed in ETSU-R-97 is that noise should be
limited to X dB Lago Or 5 dB above the ‘prevailing background noise level’,
whichever is the greater.

16 For night-time (2300-0700) the value of ‘X’ is given as 43, to protect against
sleep disturbance indoors with a window open. The prevailing background
noise is that acquired during the same night-time hours.

17 For day-time hours (evenings and week-ends) ‘X’ is given as 35-40 with the
actual value in the range dependant on:

e The number of dwellings in the neighbourhood of the wind farm.
e The effect of noise limits on the number of kWh generated.
e The duration and level of exposure.

The prevailing background noise is that acquired during the quiet day-time
hours, as defined in ETSU-R-97.

18 A simplified limit of 35 dB Lago for 10 m height wind speeds up to 10 m/s is
specified for smaller or more remote schemes obviating the need for
background noise measurements in such cases. This also provides a useful
tool for determining the extent of baseline monitoring required for any
proposal.

19 It is stated that the Lago 10min NOIS€ descriptor should be adopted for both
background and wind farm noise levels and that, for the wind farm noise, this
is likely to be between 1.5 and 2.5 dB less than the Laeq measured over the
same period. The Laeq:iS the equivalent continuous 'A" weighted sound
pressure level occurring over the measurement period t. It is often used as a
description of the average noise level. Use of the Lagy descriptor for wind farm
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noise allows reliable measurements to be made without corruption from
relatively loud, transitory noise events from other sources.

ETSU-R-97 also specifies that a penalty should be added to the predicted
noise levels, where any tonal component is present. The level of this penalty
is described and is related to the level by which any tonal components exceed
audibility.

Lord Hunt’s Response to Environmental Protection UK

In October 2009, The Rt Hon Lord Hunt of Kings Heath OBE (Minister of
State, DECC) wrote to Environmental Protection UK in response to their claim
that a review of ETSU was due. He states:

‘You're quite right that modern turbines are generally larger than those on
which the ETSU-R-97 guidance was based. Noise outputs from these larger
turbines have also, however, reduced in that time. Since the ETSU-R-97
derived noise limits are a function of background noise, there is currently no
evidence to suggest that the larger turbines are any more likely to cause a
noise impact than earlier and smaller designs. Similarly, there is currently no
evidence to suggest that the small incidence of Amplitude Modulation (AM)
that is reported to occur at a few sites is as a result of turbine size’.

‘In essence, therefore, we continue to support the approach set out in
Planning Policy Statement (PPS) 22 - Renewable Energy, including the use of
ETSU-R-97 to "ensure that renewable energy developments have been
located and designed in such a way to minimise increases in ambient noise
levels”.

Use of Wind Energy in Aberdeenshire: Supplementary Planning
Guidance Part 1

A variation to the lower fixed noise limits described by ETSU-R-97, (see
above). Aberdeenshire Council specify lower noise limits at 38 dB Lago,1omin
during night-time and 35 dB Lago 10min during day-time for very quiet locations.
Theses lower fixed noise limits are valid for measurements carried out
externally and have been applied to this study.

Institute of Acoustics Bulletin Article, Prediction and Assessment of
Wind Turbine Noise, March/April 2009

Institute of Acoustics Bulletin Vol 34 no. 2 (Bowdler et al., 2009) contains an
agreement, jointly authored by a number of consultants working in the wind
turbine sector for both developers, local authorities and third parties, on an
agreed methodology for addressing issues not covered by ETSU-R-97. This
includes a methodology for dealing with vertical wind shear (which is the
difference of the wind speed at different heights).

It should be noted that this article is written in the context of onshore wind
farms, but the recommendation for dealing with wind shear is also applicable
for offshore wind farms.

Baseline Conaitions

Measurement Positions

Noise measurements were agreed to be carried out at six measurement
locations, representing the four closest dwellings to the proposed
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development site and two locations further inland, as indicated on Figure 1,
Appendix 1 and as described below.

Four Winds (E395191, N814956)

26 Four Winds is a property to the west of the proposed development roughly
1,530 m from the shore and 470 m to the west of the A90. The equipment
was located in the eastern corner of the garden, closest to the proposed wind
farm site and near to the amenity area, as shown in Photographs 1. The
principal source of noise at this location was road traffic during installation,
and road traffic and wind in the trees during collection of the equipment.

Photographs 1 Four Winds Baseline Noise Measurement Position
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