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Term

iii

Definition

Ambient Noise

The ambient noise level is the overall level of noise present at a
particular location, including both the background noise and any
specific noise sources.

Background Noise

The background noise level is the under lying level of noise present at
a particular location for the majority of a period of time. It is usually
denoted by the L90 index, which is the level exceeded 90% of the
time. As such it excludes any short duration noises, such as individual
passing cars, dogs barking or passers-by. Sources of background
noise typically include such things as weather noise, continuous traffic
and continuously operating machinery (e.g., air conditioning or
generators).

Decibel (dB)

The decibel is the basic unit of noise measurement. It relates to the
pressure created by the sound (Sound Pressure Level) and operates
on a logarithmic scale, ranging upwards from 0 dB. 0 dB is equivalent
to the normal threshold of hearing at a frequency of 1000 Hz. Each
increase of 3 dB on the scale represents a doubling in the sound
pressure (Pa).

dB(A)

Environmental noise levels are usually discussed in terms of dB(A).
This is known as the A-weighted sound pressure level, and indicates
that a correction factor has been applied, which corresponds to the
human ear’s response to sound across the range of audible
frequencies. The ear is most sensitive in the middle range of
frequencies (around 1,000 to 3,000 Hz), and less sensitive at lower
and higher frequencies. The A-weighted noise level is derived by
analysing the level of a sound at a range of frequencies and applying
a specific correction factor for each frequency before calculating the
overall level. In practice this is carried out automatically within noise
measuring equipment by the use of electronic filters, which adjust the
frequency response of the instrument to mimic that of the ear.

LA90,t

This term is used to represent the A-weighted sound pressure level
that is exceed for 90% of a period of time, t. This is used as a
measure of the background noise level.

LAeq,t

This term is known as the A-weighted equivalent, continuous sound
pressure level for a period of time, t. It represents the sound pressure
level of a sound of continuous intensity that would result in an equal
quantity of sound energy as a sound which varies in intensity.

Noise

Sound that is unwanted by the recipient. This may refer to both
natural (e.g., wind, birdsong etc.) and artificial sounds (e.g., traffic,
noise from wind turbines, etc.).

Noise Immission

The sound pressure level evaluated at a given location from a specific
source (received noise level).

Term
Noise Sensitive
Receptors

Acronyms

Definition
Locations that may potentially be adversely affected by the addition of
a new source of noise. These can include residential properties,
outdoor areas and sensitive species.

Acronym

Full term

DTI

Department of Trade and Industry

The sound energy radiated per unit time by a sound source,
measured in watts (W).

EA

Environment Agency

EEZ

Exclusive Economic Zone

Sound power level
(Lw)

Sound power measured on the decibel scale, relative to a reference
value (Wref) of 10-12 W.

NNGL or NNG

Night Noise Guidelines for Europe

Sound pressure (P)

The fluctuations in atmospheric pressure measured in Pascals (Pa).

NPSE

Noise Policy Statement for England

Sound pressure
level (Lp)

Sound pressure measured on the decibel scale, relative to a sound
pressure of 2 x 10-5 Pa.

NSR

Noise Sensitive Receptor

SRI

Sound Reduction Index

Vibration

In this context, refers to vibration carried in structures such as the
ground or buildings, rather than airborne noise.

Sound Power (W)
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INTRODUCTION

2

STUDY AREA

1.1

Overview of Airborne Noise Technical Report

2.1

Introduction

1.1.1

This technical report considers the airborne noise effects of the construction,
operation and decommissioning of the proposed offshore elements of Project Two on
Noise Sensitive Receptors (NSRs), which include residential, commercial,
occupational, leisure and recreational areas.

2.1.1

The airborne noise study area for this assessment has been developed from the
Project Two scoping process, and feedback provided through Scoping opinion. The
assessment was subsequently circulated for consultation at the Project Two Draft
Environmental Statement stage and acknowledges responses from consultation on
the Project One Environmental Statement. Further details of this process are
provided in Volume 2, Chapter 11: Infrastructure and other users.

1.2

Purpose of this Report

1.2.1

This technical report:

2.2

Noise Sensitive Receptors

2.2.1

The airborne noise study area for the construction and operation of Project Two
includes the NSRs detailed below. Detail is included for each NSR on the separation
distance to the nearest noise source of Project Two, upon which the assessment has
been based:

1.2.2



Provides an appraisal of the existing baseline airborne noise environment where
relevant;



Presents the potential airborne noise effects arising from Project Two during
construction, operation and decommissioning, based on the information
gathered and the analysis and assessments undertaken to date; and



Identifies any difficulties (technical deficiencies or lack of know-how)
encountered in compiling the environmental information.

The assessment of the significance of effects on sensitive receptors identified in this
report is provided in Volume 2, Chapter 11: Infrastructure and other users.
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Closest existing offshore oil and gas accommodation platform (Murdoch,
approximately 36 km from Subzone 2);



Closest existing offshore oil and gas manned working platform (Schooner A,
approximately 9 km from Subzone 2);



Project One accommodation platforms (approximately 2 km and 8 km from
Subzone 2);



Project Two accommodation platforms (approximately 780 m and 150 m from
the nearest turbine within Subzone 2);



Closest commercial shipping route (approximately 1.85 km (1 NM) from
Subzone 2);



Fishing vessels (50 m operation/500 m construction from each Project Two
turbine);



United Kingdom (UK) Exclusive Economic Zone (EEZ) Boundary (approximately
53 km from Subzone 2); and



East Riding of Yorkshire coastline (i.e., closest point of the nearest modelled
wind turbine within Subzone 2 to UK land) (approximately 91 km).

2.2.2

The airborne noise study area for the vessel laying the export cable within the region
of the UK coastline includes the beaches between Horseshoe Point and Northcoates
Point, which lie at the landfall end of the offshore cable route corridor and temporary
working areas. The nearest onshore NSRs to the cable laying vessel are:


Recreational users of the nearest beach to the cable route landfall area
(approximately 100 m); and



Closest residential dwellings to the closest part of the cable route landfall area
(approximately 1 km within North Coates airfield, outside of the offshore study
area).

2.2.3

The locations of the NSRs identified for this assessment are provided in Figure 2.1
for Subzone 2 and Figure 2.2 for the cable route corridor.

2.2.4

Volume 3, Chapter 8: Noise and Vibration provides an assessment of the effects of
airborne noise arising from the onshore construction activities associated with Project
Two.

2.3

Scope of Assessment

2.3.1

This report provides an assessment of the airborne noise effects upon the NSRs
listed in paragraphs 2.2.1 and 2.2.2 above. The source activities for airborne noise
effects during the construction of Project Two are piling operations during the
installation of turbine foundations, offshore HVAC collector substations,
accommodation platforms, offshore HVDC converter stations (Subzone 2) and
offshore HVAC reactive compensation substations and export cable laying activities
(cable route corridor). Airborne noise effects generated by turbines have been
considered during the operational phase. The decommissioning phase is likely to
include activities that generate similar noise levels at the NSRs to the construction
phase and has therefore been scoped out of this assessment.

2.3.2

Noise effects from ancillary operations, such as vessels and helicopters used to
transport goods and personnel to and from the site, will be limited and transient in
nature. These have therefore been scoped out of the assessment.

2.3.3

Cumulative effects resulting from other projects/plans have been considered in this
assessment.
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Figure 2.1

Project Two Airborne Noise study area and Noise Sensitive Receptors (NSRs) (Subzone 2).
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Figure 2.2

Project Two Airborne Noise study area Noise Sensitive Receptors (NSRs) (cable route corridor).
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3.2.2

LEGISLATION, GUIDANCE AND STANDARDS

Paragraph 5.11.4 states that:
"Where noise impacts are likely to arise from the proposed development, the
applicant should include the following in the noise assessment:

3.1

Guidance

3.1.1

In accordance with best practice, the airborne noise assessment has taken into
account the following standards and guidance:


Overarching National Policy Statement for Energy (NPS EN-1) (DECC, 2011a);



National Policy Statement for Renewable Energy Infrastructure (NPS EN-3)
(DECC, 2011b);



National Planning Policy Framework (NPPF) (DCLG, 2012);



Noise Policy Statement for England (NPSE) (DEFRA, 2010);



Offshore Technology Report: Noise and Vibration OTO 068/2001 (Health and
Safety Executive, 2001);



The Merchant Shipping and Fishing Vessels (Control of Noise at Work)
Regulations 2007;




3.1.2

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



A description of the noise generating aspects of the development proposal
leading to noise impacts, including the identification of any distinctive tonal,
impulsive or low frequency characteristics of the noise;



Identification of noise sensitive premises and noise sensitive areas that may be
affected;



The characteristics of the existing noise environment;



A prediction of how the noise environment will change with the proposed
development;



In the shorter term such as during the construction period;



In the longer term during the operating life of the infrastructure;



At particular times of the day, evening and night as appropriate;



An assessment of the effect of predicted changes in the noise environment on
any noise sensitive premises and noise sensitive areas; and



Measures to be employed in mitigating noise.

The nature and extent of the noise assessment should be proportionate to the likely
noise impact."

A Good Practice Guide to the Application of ETSU-R-97 for the Assessment and
Rating of Wind Turbine Noise Supplementary Guidance Note 6: Noise
Propagation Over Water for On-Shore Wind Turbines – Institute of Acoustics
Consultation Draft (Institute of Acoustics, 2013);

3.2.3

Paragraph 5.11.5 states that:
"The noise impact of ancillary activities associated with the development, such as
increased road and rail traffic movements, or other forms of transportation, should
also be considered."



Night Noise Guidelines for Europe (NNGL) (World Health Organisation, 2009);
and



British Standard 5228: Code of practice for noise and vibration control on
construction and open sites. Part 1: Noise (BSI, 2009).

3.2.4

The following sections provide a summary of the key points in relation to airborne
noise from each of these standards and guidance documents, and comments on their
applicability to offshore assessments.

Paragraph 5.11.6 refers to the need to assess operational and construction noise
using the principles of the relevant British Standards and other guidance. Reference
is also made to NPS EN-3.

3.2.5

Paragraph 5.11.7 of NPS EN-3 refers to the need to consult the Environment Agency
(EA) and Natural England with regard to the assessment of noise on protected
species or other wildlife, the need for the results of noise surveys to inform the
ecological assessment, and the need to take into account the seasonality of
potentially affected species.

3.2.6

NPS EN-3 does not contain a specific section on airborne noise and vibration impacts
from offshore wind farms to anthropic receptors.

3.2

National Policy Statements

3.2.1

NPS EN-1 refers to noise and vibration assessment. Paragraph 5.11.1 explains that
the Government's policy on noise is set out in the NPSE, which is discussed in
Section 3.4 below.
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3.3

National Planning Policy Framework

3.5

Offshore Technology Report: Noise and Vibration OTO 068/2001

3.3.1

The NPPF (DCLG, 2012) sets out the Government's planning policies for England
and Wales and how these are expected to be applied. Paragraph 123 of the NPPF
states (the footnotes referred to in the quotation are from the NPPF and are also
reproduced):

3.5.1

The Offshore Technology Report provides technical information on the way in which
airborne noise, as affecting human exposure, should be taken into account in the
design and construction of offshore installations. It is primarily used for workers’
accommodation for the oil and gas industry. However, it is considered relevant to
apply this to the accommodation platforms for Project One and Project Two.

3.5.2

The report recommends internal noise limits for sleeping and recreation areas of
45 dB(A), which has been referred to in this assessment.

3.6

The Merchant Shipping and Fishing Vessels (Control of Noise at
Work) Regulations

3.6.1

The Merchant Shipping and Fishing Vessels Control of Noise at Work Regulations
are based upon the guidance in the UK Control of Noise at Work Regulations and
apply to UK ships wherever they may be, as well as non-UK ships within UK waters.

3.6.2

Three exposure action levels are defined, each requiring increasing degrees of action
to control the level of noise exposure. At levels at or in excess of the lower exposure
action level, employers must assess the risk to workers’ health and provide them with
information and training. At levels at, or in excess of, the upper exposure action level,
employers must provide hearing protection and hearing protection zones. The
exposure limit values are the maximum noise levels that workers can be exposed to,
taking account of any reduction in exposure provided.

3.6.3

Exposure limit values and action values are summarised below:

"123. Planning policies and decisions should aim to: avoid noise from giving rise to
significant adverse impacts27 on health and quality of life as a result of new
development; mitigate and reduce to a minimum other adverse impacts27 on health
and quality of life arising from noise from new development, including through the use
of conditions; recognise that development will often create some noise and existing
businesses wanting to develop in continuance of their business should not have
unreasonable restrictions put on them because of changes in nearby land uses since
they were established;28 and identify and protect areas of tranquillity which have
remained relatively undisturbed by noise and are prized for their recreational and
amenity value for this reason.
[footnotes to NPPF paragraph 123]
27

See Explanatory Note to the Noise Policy Statement for England (Department for
the Environment, Food and Rural Affairs).

28

Subject to the provisions of the Environmental Protection Act 1990 and other
relevant law."

3.4

Noise Policy Statement for England

3.4.1

The aim of the NPSE (DEFRA, 2010) is to provide clarity regarding current policies
and practices with respect to noise to assist with the noise management decisions.
Paragraph 1.6 of the NPSE describes the long term vision of Government noise
policy:



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



3.4.2

Paragraph 1.7 of the NPSE describes the aims of the policy:
"Through the effective management and control of environmental, neighbour and
neighbourhood noise within the context of Government policy on sustainable
development: avoid significant adverse impacts on health and quality of life; mitigate
and minimise adverse impacts on health and quality of life; and where possible,
contribute to the improvement of health and quality of life."
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The lower exposure action values are:
•

A daily or weekly noise exposure of 80 dB(A); and

•

A peak sound pressure level of 135 dB(C).

The upper exposure action values are:
•

A daily or weekly noise exposure of 85 dB(A); and

•

A peak sound pressure level of 137 dB(C).

The exposure limit values are:
•

A daily or weekly noise exposure of 87 dB(A); and

•

A peak sound pressure level of 140 dB(C).

3.7

3.7.1

3.8

3.8.1

3.8.2

The Assessment and Rating of Noise from Wind Farms: The
Working Group on Noise from Wind Turbines (Report ETSU-R-97),
1996
The ETSU-R-97 report is the result of the Department of Trade and Industry (DTI)
Working Group on Noise from Wind Turbines. The working group was set up in 1993
to address difficulties experienced in applying various noise guidelines existing at the
time to onshore wind farm noise assessments. The report is cited in NPS EN-3 as
describing the method of assessing the impact of noise from onshore wind farms on
nearby residents. A good practice guide to the application of ETSU-R-97 for wind
turbine noise assessment has been issued and states that it is not intended to be
applied to the assessment of offshore wind farms (Institute of Acoustics, 2012).

A Good Practice Guide to the Assessment and Rating of Wind
Turbine Noise, Supplementary Guidance Note 6: Noise Propagation
over Water for On-Shore Wind Turbines – Institute of Acoustics
Consultation Draft, December 2013
In response to a request from the Department of Energy and Climate Change
(DECC), the Institute of Acoustics (IoA) set up a noise working group (IOA-NWG) to
take forward (where possible) the recommendations of the Hayes McKenzie
Partnership Report on ‘Analysis of How Noise Impacts are considered in the
Determination of Wind Farm Planning Applications’. The published guide presents
current good practice in the application of the ETSU-R-97 assessment methodology
for onshore wind turbine developments, reflecting the original principles within ETSUR-97, and the results of research carried out and experience gained since the
publication of ETSU-R-97.
A number of supplementary guidance notes (SGNs) were also published following
the release of the document, in particular SGN 6, which relates to noise propagation
over large bodies of water, which was released in July 2014. Although this SGN was
originally intended to include noise propagation from offshore wind farms, paragraph
1.2.2 of the SGN, within the Scoping Section of the document states: “This SGN does
not cover noise propagation for offshore wind farms”. Therefore it has not been
considered necessary to include an assessment using the prediction method
contained within SGN 6.
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3.9

Night Noise Guidelines for Europe

3.9.1

The World Health Organisation and the European Commission sponsored guidance
on night-time noise levels, based upon scientific evidence for health effects from
exposure to varying levels of transportation (air, road and rail) noise. The results of
the study were published as the NNGL. The authors of the NNGL recommend a
threshold of 40 dB Lnight,outside Night Noise Guideline (NNG) to protect the public
including vulnerable groups such as children and a threshold of 55 dB Lnight,outside
NNG as an interim target for countries where the NNG cannot be achieved in the
short term.

3.9.2

The night-time noise indicator Lnight is defined in the Environmental Noise Directive
(2002/49/EC) as an annual average LAeq over a period of 8 hours between 23:00 and
07:00 hours.

3.10

British Standard 5228:2009

3.10.1

British Standard 5228 ‘Code of practice for noise and vibration control on construction
and open sites’ (BS 5228), is a two part standard which provides guidance,
information and procedures on the control of noise and vibration from construction
sites, which includes piling. There are no set standards for the definition of the
significance of construction noise effects, however example criteria are provided in
BS 5228 part 1 Annex E. The assessment of whether changes in noise levels due to
construction activity constitute significant effects will be dependent on the absolute
levels of ambient and construction noise, as well as the magnitude, duration, time of
occurrence, frequency of the noise change and the sensitivity of the receptor.

3.10.2

Part 1 of the standard provides basic information and recommendations for methods
of noise control relating to construction and open sites where work
activities/operations generate significant noise levels. It includes sections on:
community relations, noise and persons on site, neighbourhood nuisance, project
supervision and control of noise. Annexes include: information on legislative
background, noise sources, remedies and their effectiveness (mitigation options),
current and historic sound level data on site equipment and site activities,
significance of noise effects, calculation procedures for estimating noise from sites
and for noise monitoring, types of piling, and air overpressure.

3.10.3

Annex E of BS 5228 provides an example of how the significance of effects from
construction noise can be considered in an assessment of environmental impact at
residential NSRs; this is for information purposes and therefore is not definitive.
However, the prediction methodology, which is based upon noise propagation over
relatively short distances (typically less than 300 m) and over land has not been
used, as this is not appropriate for an offshore assessment. Annex E3.3 of BS 5228-1
states:
“Noise levels generated by construction activities are deemed to be significant if the
total noise (pre-construction ambient plus construction noise) exceeds the preconstruction ambient noise by 5 dB or more, subject to lower cut-off values of 65 dB,
55 dB and 45 dB LAeq, Period, from construction noise alone, for the daytime, evening
and night-time periods, respectively; and a duration of one month or more, unless
works of a shorter duration are likely to result in significant impact.

4

CONSULTATION

4.1.1

The Project Two development is similar, both in terms of its nature and location, to
Project One. Much of the consultation carried out for Project One is also relevant to
Project Two.

4.1.2

A summary of the consultation that has taken place during the preparation of this
assessment specifically for Project Two is set out in Table 4.1 below.

4.1.3

A Scoping Report for Project Two was submitted to the Planning Inspectorate (PINS),
in October 2012 (SMart Wind, 2012). Following consultation, PINS provided a
Scoping Opinion in November 2012 (PINS, 2012).

4.1.4

The first phase of consultation for Project Two took place alongside the fourth phase
of consultation for Project One during February and March 2013. These consultation
phases were synchronised in order to ensure that the interfaces between projects
were clearly understood by stakeholders.

4.1.5

The Draft Environmental Statement for Project Two was consulted on during the
second phase of consultation, which took place during July 2014.

4.1.6

A summary of the key issues raised during consultation for Project Two and how
these have been addressed in the production of this Environmental Statement annex
are set out in Table 4.1 below. Further details on the statutory and non-statutory
consultation undertaken for Project Two are set out in the in the Consultation Report.

These evaluative criteria are generally applicable to the following resources:


Residential housing;



Hotels and hostels;



Buildings in religious use;



Buildings in educational use; and



Buildings in health and/or community use.

For public open space, impact might be deemed to be significant if the total noise
(pre-construction ambient plus construction noise) exceeds the pre-construction
ambient noise (LAeq, Period) by 5 dB or more for a period of one month or more.
However, the extent of the area impacted relative to the total available area also
needs to be taken into account.”
3.10.4

As no baseline noise surveys have been carried out, and construction works will
occur on a 24 hour/7 days a week basis, the lower cut-off value of 45 dB LAeq has
been applied to residential receptors along the East Riding of Yorkshire Coastline.
Many of the NSRs considered for Project Two are not listed within the resources that
the evaluative criteria are generally applicable to and therefore other assessment
criteria have been used for these NSRs.
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Table 4.1

Summary of key issues raised during Project Two consultation undertaken to date for Airborne Noise – Offshore.

Consultee

JNCC/NE

MMO/CEFAS

MMO/CEFAS

Secretary of State

Form of response

Project Two Scoping
Opinion

Project Two Scoping
Opinion

Project Two Scoping
Opinion

Project Two Scoping
Opinion

Stage of Response

Scoping

Scoping

Scoping

Scoping

Date issue raised

Issues raised

How/where addressed

5.2.11 - Although paragraph suggests that near
shore construction noise sources will be short
lived and are expected to be masked from
background noise levels from port activities,
JNCC/NE advise that this is re-assessed once
the construction equipment has been finalised.

It is unlikely that construction equipment will be
finalised prior to submission of the Project Two
Final Environmental Statement. Noise
immissions from equipment used to lay cables,
which are expected to generate more noise than
any other offshore equipment during cable
laying operations, has been assessed as part of
the worst-case Design Envelope approach. As
such further assessment beyond this is not
considered to be necessary.

November 2012

Due consideration of cumulative impacts/timing
scenarios between Project One & Two is to be
undertaken along with influences arising from
other local wind farm developments e.g. R3
Dogger Bank, East Anglia Zone developments
etc.

All relevant airborne noise receptors within the
potential radius of influence of Project Two have
been included within the assessment. This
includes a cumulative impact assessment on the
basis of Project Two’s approach to cumulative
assessment (see Volume 1, Chapter 5:
Environmental Impact Assessment
methodology) and the details of other projects
available at the time of writing.

November 2012

Noise modelling assessments conducted for
Project One and the wider Hornsea Zone must
be revisited and additional modelling undertaken
that is specific to Project Two (see
5.3.3./5.3.12). This will allow site specific
calculations to be factored into the impact
assessment.

A Project Two specific airborne noise
assessment has been undertaken for the
purposes of the Project Two EIA.

November 2012

The Secretary of State (SoS) does not agree on
the basis of the information provided that
operational impacts from airborne and groundborne noise and vibration can be scoped out of
the assessment, and refers the Applicant to
Paragraphs 3.41-3.43 of this Scoping Opinion.
Operational noise impacts should be considered
in terms of ecological receptors as well as
human receptors and cross reference should be
made to the appropriate ES Chapter in this
regard.

Operational airborne noise impacts on human
receptors are considered as part of the Airborne
Noise assessment of effects.
Operational noise impacts on ecological
receptors are assessed in Volume 2, Chapter 5:
Ornithology.

November 2012
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Consultee

Secretary of State

Secretary of State

Secretary of State

Form of response

Project Two Scoping
Opinion

Project Two Scoping
Opinion

Project Two Scoping
Opinion

Stage of Response

Scoping

Scoping

Scoping

Date issue raised

Issues raised

How/where addressed

November 2012

The SoS agrees with comments from JNCC/NE
regarding the assessment of construction noise
near to shore, in relation to impacts on bird
interest features of the Humber Estuary SPA
and SSSI. This assessment should be crossreferenced to the chapter of the Environmental
Statement covering offshore ornithology. The
SoS advises the Applicant to also consider
operational noise and vibration impacts on
ecological receptors.

Airborne noise impacts upon offshore birds are
considered in Volume 2, Chapter 5: Ornithology.

November 2012

Airborne noise and vibration from other types of
development should also be assessed as part of
the CIA where these are relevant. A clear
rationale should be provided for the basis of the
CIA. The SoS advises that the CIA should
consider any type of development which could
combine with the proposal to result in significant
impacts, and therefore may not be limited to
other wind farms.

The CIA has considered all known committed
and proposed offshore energy projects within
the vicinity of Project Two, see section 10.3 for
rationale.
Projects/plans within the vicinity of the closest
part of the offshore cable route to shore have
been considered for the assessment of
construction noise.

November 2012

The SoS notes in Paragraph 5.2.7 of the
Scoping Report reference to the noise
assessment undertaken for Hornsea Project
One and the intention to review this assessment
for the EIA for Project Two. The Applicant must
ensure that the EIA for Project Two is also
supported by up to date surveys and data
collection.

The assessments of offshore noise impacts are
based upon fixed limits. Therefore it has not
been considered necessary to undertake
baseline surveys to inform this assessment.
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5

BASELINE ENVIRONMENT

6

KEY PARAMETERS FOR ASSESSMENT

5.1.1

The baseline environment has been determined from a desktop evaluation, as
opposed to a quantitative survey approach. This methodology is considered
appropriate for the following reasons:

6.1.1

The assessment scenarios listed in Table 6.1 have been selected as those having
the potential to result in the greatest effect upon an identified receptor or receptor
group. These scenarios have been selected from the details provided in the project
description (Volume 1, Chapter 3: Project Description) in order to inform a ‘worst case
scenario’. Effects of greater adverse significance than those presented here are not
predicted to arise should any other development scenario based on details within the
project Design Envelope (e.g., different turbine layout) be taken forward in the final
design scheme.

6.1.2

For the construction assessment, a review of current research literature in relation to
airborne noise levels from offshore piling indicates that there is no quantifiable
difference in the airborne noise emitted from a 1,700 kJ hammer and a 3,000 kJ
hammer. On this basis, it has been considered that the greatest overall impact for
airborne noise from piling of the turbine array would occur for the longest duration of
piling rather than the greater hammer energy (i.e., a hammer energy of 1,700 kJ
driving a total of 1,440 jacket piles for 120 15 MW wind turbines). Similarly for the
accommodation platforms, the HVAC collector substations, HVDC converter
substations, and the HVAC reactive compensation substations, scenarios have been
considered that reflect the longest piling duration.

6.1.3

During the operational phase, offshore substations are unlikely to emit noise levels
that will have an impact at the East Riding of Yorkshire Coastline. For offshore NSRs,
the noise impact of the offshore substations will be negligible in comparison to the
noise from the Project Two turbine array. Furthermore, plant in offshore substations
will likely need to be in enclosures to ensure that it is not affected by adverse
weather, which will further serve to reduce any noise emitted by plant. Therefore, a
numerical assessment of noise from the offshore substations during the operational
phase has been scoped out of this assessment, as it is considered that the worstcase impacts will be those generated from the Project Two turbine array.

6.1.4

Operational noise models were generated for the four Layouts for Project Two, which
indicated that Layouts 2 and 4 with wind turbines of 15 MW (i.e., the greatest power)
produced the greatest noise immissions at NSRs by up to 2 dB(A). Therefore for
layouts 1 and 3, levels may be up to 2 dB(A) lower than those predicted.

5.1.2



The assessment methodologies for construction and operational noise impacts
allow for the adoption of lower cut-off impact criteria rather than comparison with
existing noise levels where baseline noise levels are low; and



The receptors considered for the assessment are largely located within areas at
sea that are not suitable for noise monitoring.

An approach has therefore been adopted by setting appropriate limits for the various
NSRs, rather than providing a comparison with baseline levels. These are outlined in
further detail in Section 8 of this Technical Annex 'Assessment Criteria'.
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Table 6.1

Design envelope scenario considered within assessment of potential impacts on Airborne Noise.

Potential impact

Direct/ Indirect

Maximum adverse scenario

Justification

Construction phase
Maximum adverse scenario - Subzone 2 (HVDC Transmission):
Wind Turbines:
- Piling of 120 jacket foundations for 15 MW turbines, comprising 12 x
2.2 m diameter piles per foundation and with a maximum pile energy
per strike of 1,700 kJ = 1,440 piles.

Airborne noise generated from piling
activities will generate construction
noise that may exceed guideline
levels for commercial fishing vessels
and commercial shipping traffic.

Airborne noise generated from piling
activities will generate construction
noise that may exceed guideline
levels for oil and gas platforms and
accommodation platforms.

Airborne noise generated from piling
activities will generate construction
noise that may exceed guideline
levels for residential onshore
receptors and leisure and
recreational receptors.

Substations/platforms:
Piling of substations and platforms with a maximum pile energy strike
of 2,300 kJ comprising:
o Six offshore HVAC collector substations (eight piles of 3.5 m
diameter per jacket foundation) = 48 piles;
o Two accommodation platforms (eight piles of 3 m diameter per
jacket foundation) = 16 piles; and
o Two HVDC converter substations (four jacket foundations with 18
piles of 3.5 m diameter per foundation) = 144 piles.
Turbine foundations: total of 1,440 piles with a maximum piling duration
of 6 hours per pile for the stiffest soils.
Substations/platforms foundations: total of 208 piles with a maximum
piling duration of 11.5 hours per pile.
Total accumulated piling duration for all foundations of 1.32 years,
phased over a maximum piling construction period of five years, with up
to two piling events occurring at any one time and a minimum vessel
separation distance of 810 m within Subzone 2.
Maximum adverse scenario for the longest duration of piling is based on
a piling programme of up to five years, with four phases . The total
duration of actual piling is up to 1.32 years piling over a maximum five
year piling construction period.
-

Direct

Maximum adverse scenario - Export cable route corridor (HVAC
Transmission):
- Two offshore HVAC reactive compensation substations comprising
eight piles of 3 m diameter per foundation and with a maximum pile
energy per strike of 2,300 kJ = 16 piles.
Maximum piling duration for jacket piles for the offshore HVAC reactive
compensation substations 11.5 hours of piling per pile. Total piling
duration of eight days over a construction period of three and a half
years (single piling).
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The assessment of construction noise is limited to piling
operations during the construction of foundations,
representing the element of construction which creates
the greatest noise impact.
The maximum adverse scenario for the duration of piling
is based on installation of jacket foundations (rather than
monopiles) as this would be longer. The longest duration
over which piling may occur is based on a programme of
four phases, with one piling vessel per phase. There
may be some overlap between the phases, thus both
single and concurrent piling (the latter with two piling
vessels operating at the same time) may occur. Within
this programme there will be piling up to a total of 1.32
years over a maximum five year piling construction
period for Subzone 2.
Research has indicated that there is no quantifiable
difference in the airborne noise emitted from a 1,700 kJ
hammer and a 3,000 kJ hammer. On this basis, it has
been considered that the greatest overall impact for
airborne noise from piling of the turbine foundations
would occur for the longest duration of piling rather than
the greater hammer energy. Similarly for the
accommodation platforms, offshore HVAC collector
substations, offshore HVDC converter substations and
offshore HVAC reactive compensation substations;
scenarios have been considered that reflect the longest
piling duration.
The HVDC transmission option is the maximum adverse
scenario for Subzone 2 airborne noise piling immissions,
as this results in a greater number of piling events within
Subzone 2 compared with the HVAC transmission
option.
The HVAC transmission option is the maximum adverse
scenario for the cable route corridor airborne noise piling
immissions.

Potential impact

Airborne noise from the cable laying
vessel may exceed guideline levels
for residential onshore receptors
and leisure and recreational
receptors.

Direct/ Indirect

Direct

Maximum adverse scenario

Justification

Cable laying vessel working at closest location to UK shore (up to the
landfall of the cable laying route).
Installation of export cables within the intertidal export cable route
corridor (up to eight cables (HVAC transmission option) each of up to
2.4 km in length).
The cable laying barge will be used to install the cables in the intertidal
using either jetting, trenching or ploughing.
The duration for construction of the intertidal export cable could be
approximately 16 weeks over up to four phases over a total period of up
to four years. For each cable this could take approximately two weeks.
In any one year a maximum of up to four cables would be installed
giving an approximate eight weeks working (for cable laying activities) in
two week periods within the April to September period.

Greatest overall noise immissions to receptors from
cable laying in the intertidal. The HVAC transmission
option is the maximum adverse scenario as requires a
greater number of cables and therefore, a longer
construction period. Closest point to most sensitive UK
receptors (residential and recreational areas).
Note: For the purposes of the current assessment,
impacts in the intertidal are limited to cable installation,
with duct installation considered within Volume 3,
Chapter 8: Noise and Vibration.

Subzone 2: Layout 2 (up to 120 15 MW wind turbines).

Operational noise predictions have been undertaken for
the four potential layouts, based upon wind turbine noise
emissions of 5 MW (Layouts 1 and 3) and 15 MW
(Layouts 2 and 4). For all receptors within both close
(50 m) and distant (100 km) proximity to Project Two,
the maximum adverse scenario is Layout 2 (up to 120
15 MW turbines).
Greatest overall noise immissions to receptors.

N/A

Activity to decommission Subzone 2 will be similar to
that during construction, with the exception of piling
operations, which will not be required. Therefore
decommissioning airborne noise effects have been
scoped out of the assessment.
Activity to remove the export cables from Subzone 2 to
Mean High Water Springs will result in a similar impact
as cable laying activities during the construction phase.

Operation and maintenance phase
Airborne noise may exceed
guideline levels for commercial
fishing vessels and commercial
shipping traffic.
Airborne noise may exceed
guideline values for accommodation
platforms.

Direct

Airborne noise may exceed
guideline levels for residential
onshore receptors and leisure and
recreational receptors.
Decommissioning phase

N/A

N/A
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7

Table 7.2

RECEPTORS

Assessment location for Project Two offshore accommodation platforms.
Distance from closest modelled
Project Two turbine

Location
7.1.1

As the NSRs identified for the assessment are either transitory or represent a broad
area, assessment locations have been identified for each NSR, representing the
location at which the noise level would be greatest.

7.1

Closest Existing Oil and Gas Offshore Platforms

7.1.1

Details of all known existing platforms provided to RPS have been reviewed. The
closest existing offshore working platform is Schooner A and is approximately 9 km to
the north of the closest modelled Project Two wind turbine. The closest existing
offshore accommodation platform is Murdoch and is approximately 36 km to the
north-east of the closest modelled Project Two wind turbine. The distances from the
nearest modelled turbine are provided in Table 7.1 below, with specific locations
provided in Appendix A.

Table 7.1

0.78 km

Project Two Accommodation Platform (Eastern)

0.15 km

7.3

Project One Offshore Accommodation Platforms

7.3.1

There is the potential for two accommodation platforms to be constructed in order to
accommodate project maintenance personnel during the operation of Project One.
The indicative locations for Project One accommodation platforms as provided in the
Environmental Statement for Project One have been used for this assessment. These
are provided in Appendix A, with distances from the closest Project Two turbine
provided in Table 7.3 below.

Table 7.3

Assessment location for existing offshore platforms.
Location

Project Two Accommodation Platform (Western)

Distance from closest modelled
Project Two turbine

Assessment location for Project One offshore accommodation platforms.
Distance from closest modelled
Project Two turbine

Location

Existing Oil and Gas Working Platform

9 km

Project One Accommodation Platform (Eastern)

8 km

Existing Oil and Gas Accommodation Platform

36 km

Project One Accommodation Platform (Western)

2 km

7.2

Project Two Offshore Accommodation Platforms

7.4

Closest Commercial Shipping Route

7.2.1

There is the potential for two accommodation platforms to be constructed in order to
accommodate project maintenance personnel during the operation of Project Two.
The indicative locations for Project Two accommodation platforms have been used
for this assessment. These are provided in Appendix A, with distances from the
closest turbine provided in Table 7.2 below. It is considered that noise levels within
the array would not significantly alter from these for alternative platform locations
within Subzone 2.

7.4.1

The construction of Project Two will require that a number of existing shipping routes
used for commercial shipping and ferry movements are revised in order to pass
around the development. The closest future proposed shipping route is located to the
south-west of Project Two (see Volume 2, Chapter 7: Shipping and navigation). From
discussions with navigational experts Anatec, it has been determined that the closest
a large vessel would pass to the wind farm would be 1 NM (1.85 km), as indicated in
Table 7.4 below.

7.4.2

A representative location for the shipping route has been determined at a distance of
1.85 km (1 NM) from the southern perimeter of the turbine array, where the noise
immission is expected to be at its greatest. This is provided in Appendix A.
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Table 7.4

Table 7.6

Assessment location for closest commercial shipping route.
Location

Closest Commercial Shipping Route

Distance from closest modelled Project
Two turbine

Assessment locations for UK EEZ boundary.
Distance from closest modelled Project
Two turbine

Location

1.85 km (1 NM)

UK EEZ Boundary

53 km

7.5

Fishing Vessels

7.7

East Riding of Yorkshire Coastline

7.5.1

The noise effects on fishing vessels during the construction of Project Two has been
assessed at the distance of the safety zones to be applied for during the construction
period. As such, a distance of 500 m from the nearest wind turbine within Subzone 2
has been considered as a representative worst-case for the construction assessment.
For the operational period, no safety zones will be applied for around turbines and
therefore, a distance of 50 m from the nearest turbine has been considered as a
representative worst-case assessment. The locations used for the assessment are
provided in Appendix A, with the distances from the closest turbine provided in Table
7.5.

7.7.1

The East Riding of Yorkshire Coastline has been used as a reference point for the
closest part of UK land to Subzone 2. The distance of this point is approximately
89.59 km from Subzone 2 and 91 km from the nearest modelled wind turbine location
of Project Two. The distance of this location from the closest wind turbine is provided
in Table 7.7 below and the location is provided in Appendix A.

Table 7.5

Table 7.7

East Riding of Yorkshire Coastline

0.50 km

Operational Assessment Location
Fishing Vessels

91 km

Distance from closest modelled Project
Two turbine

Construction Assessment Location
Fishing Vessels

Distance from closest modelled Project
Two turbine

Location

Assessment locations for fishing vessels.
Location

Assessment locations for closest land point.

0.05 km

7.6

UK EEZ Boundary

7.6.1

The UK EEZ boundary is identified as the median line between UK and Dutch waters.
The position along the median line which would receive the highest noise immission
from Project Two has been assessed. The distance of this location from the closest
Project Two turbine is provided in Table 7.6 below, with the exact location provided in
Appendix A.

7.8

Residential NSRs within the UK

7.8.1

The cable laying vessel will be closest to UK residential NSRs when it is at the shore
end of the cable route corridor from the array to landfall at Horseshoe Point. Only one
cable laying vessel will be within the intertidal area at any one time, so a numerical
assessment has been made of noise from one vessel. The closest residential NSRs
to the landfall site are within North Coates Airfield and are approximately 1 km from
landfall. An indicative location for these residential NSRs has been modelled and is
provided in Appendix A, with the distance from the landfall site provided in Table 7.8
below.

Table 7.8

Assessment locations for intertidal zone.
Location

Seawall Lane (North Coates Airfield)
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Distance from landfall site
1 km

7.9

Onshore and Offshore Leisure NSRs

7.9.1

The closest onshore leisure NSR to Project Two is the beach at Horseshoe Point. For
the purposes of this assessment, it has been assumed that the closest leisure user of
the beach will be no closer than 100 m from the cable laying vessel. The intertidal
works will be fenced off to prevent onshore receptors from accessing the construction
site, covering a maximum area of the cable convergence zone and temporary
working area. Onshore receptors will be able to come within metres (approximately 5
to 10 m) from any construction works. However onshore leisure and recreational
receptors are unlikely to spend significant amounts of time at the fenced off location
and as they are likely to be moving through the area the impact would be transient.

7.9.2

8

ASSESSMENT CRITERIA

8.1

Basis for Assessment Criteria

8.1.1

As there is a mix of receptors and receptor locations, the assessment criteria that
have been adopted are dependent upon the type and the location of each receptor.
Table 8.1 summarises the standards and guidance that are the basis for the
assessment criteria adopted for various receptors.

Table 8.1

Noise from cable laying may also affect offshore leisure and recreational NSRs just
off Horseshoe Point. For offshore receptors, there will be an advisory safety zone
around the intertidal cable laying vessel of 1 km.

Basis for assessment criteria.

Receptor type
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Construction noise
assessment criteria

Operational noise
assessment criteria

Offshore Occupational

The Merchant Shipping and
Fishing Vessels Control of
Noise at Work Regulations

The Merchant Shipping and
Fishing Vessels Control of
Noise at Work Regulations

Offshore Accommodation

Offshore Technology Report

Offshore Technology Report

Onshore Residential

BS 5228-1:2009

Night Noise Guidelines for
Europe

Leisure and recreation

BS 5228-1:2009

Qualitative Assessment

8.2

Occupational
Assessment

Receptors

8.2.1

The effects of both construction and operational noise at receptors where personnel
are considered to be working, including fishing vessels, working platforms and
shipping routes, have been assessed against the noise exposure criteria in The
Merchant Shipping and Fishing Vessels Control of Noise at Work Regulations 2007.

8.2.2

The lower exposure action values as defined in paragraph 3.6.1 of this technical
report is 80 dB LAeq. A noise level of 10 dB below the lower exposure action value of
80 dB LAeq will not contribute to any noise exposure that is already above 80 dB LAeq.
On this basis a maximum noise immission level for occupational receptors of
70 dB LAeq has been used for this assessment. Where noise immission levels exceed
this level, the degree of exceedance is classified as a contribution to daily exposure.

8.2.3

Noise effects upon occupational receptors are further assessed in Volume 2,
Chapter 11: Infrastructure and other users.

–

Construction

and

Operational

8.3

Offshore Accommodation Platforms - Construction and Operational
Assessment

8.3.1

Project Two and Project One accommodation platforms and existing offshore working
platforms with accommodation have been assessed following the guidance in the
Offshore Technology Report for Noise and Vibration (OTO 068/2001), which
recommends an internal noise level of 45 dB LAeq for sleeping.

8.3.2

Offshore platforms are not readily accessible and, therefore, internal noise levels
within the accommodation cannot be directly assessed. An external noise level has
been predicted and the level of sound reduction index (SRI) assumed for the walls,
roofs and windows of the accommodation units. It is considered that SRIs of 30 –
50 dB are possible, depending upon the details of the façade construction. This
assessment has been based upon an SRI of 30 dB to maintain a robust and
conservative, worst-case approach. On this basis, the adopted threshold of significant
impacts for accommodation platforms is an external noise level of 75 dB LAeq.

8.3.3

Noise effects upon occupational receptors are further assessed in Volume 2,
Chapter 11: Infrastructure and other users.

8.4

Onshore Residential and Leisure Receptors - Construction Noise
Assessment

8.4.1

The effects of construction noise at residential, leisure and recreational receptors has
been assessed in accordance with BS 5228-1:2009. As piling and cable laying
operations may be undertaken during the daytime, evening and night-time periods, it
is considered that, should the noise impact effects be acceptable during the most
sensitive period appropriate to the NSR, then the noise effects at all other times will
be acceptable.

8.4.2

For residential NSRs, the night-time is the most sensitive period. With reference to
paragraph 3.10.2, a noise immission level of 45 dB LAeq is an appropriate significance
threshold to assess the impact of construction noise at residential NSRs. Should this
level be exceeded, consideration will be given to the period over which this
exceedance is likely to occur.
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8.4.3

For leisure NSRs, the evening is the most sensitive period. The calculation of impact
magnitude has been based on the methodology contained within BS 5228-1 Annex
F. It is considered that the baseline evening noise level in areas of coastal
recreational / leisure amenity will be highly variable and influenced by sea state and
weather conditions. On the basis of RPS survey experience (Commercially
Confidential, 2011), a noise level around 45 dB LAeq,4h is a robust estimate of likely
baseline conditions during an evening with dry and calm weather and calm sea state
for this area. This level has been adopted as the basis for the determination of the
threshold of significant effects. Noise levels around 50 dB LAeq to 70 dB LAeq may be
experienced during dry weather with a light wind and moderate sea state.

8.4.4

Noise effects upon residential and leisure receptors are further assessed in
Volume 2, Chapter 11: Infrastructure and other users.

8.5

Onshore Residential
Assessment

8.5.1

ETSU-R-97 makes use of the wind varying baseline background noise to determine
noise criteria at locations of residential NSRs. Baseline background measurements
have not been carried out at locations representative of onshore NSRs. The location
and type of residential receptors affected vary significantly. Furthermore, the ETSUR-97 methodology was developed for the assessment of noise from onshore wind
farms and is not intended for assessment of noise from offshore wind farms. For
example, NPS EN-3 refers (in paragraph 2.7.55) to ETSU-R-97 for the assessment of
noise from onshore wind farms. However, as stated in paragraph 3.2.6 of this report,
EN-3 does not contain a section on airborne noise impacts from offshore wind farms.
As the night-time is considered to be the most noise sensitive period for residential
NSRs, only night-time guidance levels have been considered for this assessment.

8.5.2

On the basis of the above, the more general guidance in the NNGL is considered
more appropriate for the purposes of the assessment of residential NSRs than the
methodology contained within ETSU-R-97. The assessment is based upon the
guidance levels provided in the NNGL of 40 dB Lnight as a target level. Where noise
levels from the operation of Project Two exceed the recommended levels in NNGL,
consideration has been made to the degree of exceedance when assessing the
significance of effects.

and

Leisure

Receptors

-

Operational

8.5.3

There are no definitions of impact magnitude for permanent noise in public open
spaces used for recreation and/or leisure contained within nationally adopted
guidance. Berglund et al., (2000) considered guideline values of noise dose in terms
of various critical health effects in specific environments on the basis of evidence
available. Table 4.1 of Berglund et al., (2000) provides a summary table of such
guideline values and refers to “disruption of tranquillity” outdoors in parkland and
conservation areas and suggests that “existing quiet outdoor areas should be
preserved and the ratio of intruding noise to natural background sound should be
kept low.”

8.5.4

DEFRA commissioned a study in 2011 (URS Scott Wilson, 2011) to identify, quantify
and monetise the benefits that people derive from ‘quiet areas’. Whilst concluding
that further research was needed, the report provides a summary of previous studies
and promotes an approach whereby the soundscape of an amenity area and the
relative noise levels within and outwith the outdoor amenity area (for example, the
noise level within a city centre park may be high but the area can be valued as a
quiet area if it is significantly quieter than surrounding roads) are considered.

8.5.5

The consideration of soundscape is considered relevant to the assessment of the
East Riding of Yorkshire coastal outdoor amenity areas potentially affected by
operational noise from Project Two. This is because the area is rural and
consequently, noise levels are generally low throughout the area, and there is
unlikely to be a significantly different noise environment within and outwith any
amenity area.

8.5.6

On the basis of the above, it is not appropriate or robust to apply an arbitrary scale of
magnitude of impact to enable an evaluation of effect significance for public open
spaces in the absence of nationally adopted guidance. The assessment of effects
has been based on a description of how the expected noise immission from Project
Two may be perceived within the noise environment of affected areas (i.e.,
consideration of intruding noise to natural background sound) considering temporal,
spatial variation and the context and connotation of noise.

8.5.7

Noise effects upon onshore residential and leisure receptors are further assessed in
Volume 2, Chapter 11: Infrastructure and other users.
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8.6

Offshore Leisure Receptors - Construction and Operational
Assessment

8.6.1

Offshore leisure receptors comprise passengers on ferries and on recreational boats
and yachts. For ferry passengers, the night-time is the most sensitive period. In the
context of an environmental noise assessment, a ferry cabin is broadly similar to a
cabin on an offshore accommodation platform. Both are essentially insulated metal
enclosures with closed windows and are designed to provide an appropriate level of
noise attenuation to internally generated noise (i.e., plant and other people within the
ferry) and natural noise (i.e., the North Sea). On this basis, the assessment of impact
magnitude has been based on the same criterion adopted for offshore
accommodation as described in paragraphs 8.3.1 and 8.3.2. This is a conservative
approach as NSRs on-board ferries are transitory receptors. For example, the
sections of ferry routes closest to Project Two that are shown in Figure 10.1 are
approximately 50 to 70 km long. At a mean speed of 30 to 40 km/h, NSRs would
traverse these paths in around 1 to 2 hours. Consequently, only a relatively small
period of the night-time would be affected.

8.6.2

Recreational boats and yachts are more likely to be in the coastal inshore waters
rather than near Project Two, which is approximately 90 km offshore. In the context of
an environmental noise assessment, NSRs on recreational boats and yachts are
broadly similar to onshore leisure NSRs at the coast. The assumptions made of the
likely baseline onshore coastal noise environment are appropriate assumptions of the
inshore coastal environment. On this basis, the assessment of impact magnitude has
been based on the same criterion adopted for onshore leisure NSRs as described in
paragraph 8.5.3.

8.6.3

Noise effects upon offshore leisure receptors are further assessed in Volume 2,
Chapter 11: Infrastructure and other users.

8.7

Summary

8.7.1

A summary of the thresholds of impact for external free-field levels of airborne noise
is provided in Table 8.2.

Table 8.2

Thresholds of impact.

Receptor

Operational assessment
criteria

9

ASSESSMENT METHODOLOGY

9.1

Construction Noise Assessment

9.1.1

Potentially significant sources of construction noise from Project Two are noise from
piling of the turbine array, accommodation platforms, HVAC collector substations,
offshore HVDC converter substations (Subzone 2) and HVAC reactive compensation
substations (cable route corridor) and cable laying operations.

Construction assessment
criteria

Occupational receptors
Piling

Commercial Shipping
Vessels (crew)

70 dB LAeq

70 dB LAeq

Fishing Vessels (crew)

70 dB LAeq

70 dB LAeq

UK EEZ Boundary

70 dB LAeq

70 dB LAeq

Accommodation Platform /
Ferries (passengers)

75 dB LAeq

75 dB LAeq

East Riding of Yorkshire
Coastline

40 dB Lnight

45 dB LAeq for more than 1
month

9.1.2

This assessment assumes a maximum adverse scenario of up to 1,440 jacket piles
for 120 15 MW wind turbine foundations (12 piles of 2.2 m diameter per wind turbine
foundation), with a maximum hammer energy of 1,700 kJ. This scenario has been
chosen as a review of current published literature on airborne noise from piling
operations indicates that there is no quantifiable difference between noise from a
hammer with an energy of 1,700 kJ and 3,000 kJ. Therefore it has been considered
that a maximum adverse scenario assessment of noise is based on the maximum
number of piles driven and hence longer duration of piling, rather than maximum
hammer energy (3,000 kJ).

9.1.3

A hammer energy of up to 2,300 kJ driving 3.5 m jacket piles will be required for the
HVAC collector substations and HVDC converter substations, with a total of 48 jacket
piles for the 6 offshore HVAC collector substations and up to 144 jacket piles for the
two HVDC converter stations. A hammer energy of up to 2,300 kJ driving 3 m piles
will be required for the two accommodation platforms, with a total of 16 jacket piles.
These operations will take place within Subzone 2 and will therefore take place at
similar distances from NSRs.

9.1.4

Up to 16 jacket piles for the two HVAC reactive compensation substations (8 piles of
3 m diameter per foundation) with a maximum hammer energy of 2,300 kJ may be
required. These operations will take place at similar distances as Subzone 2 to
offshore NSRs. However, as these operations will take place closer to the UK
coastline, a separate assessment scenario has been considered for the effects of
offshore piling of the two HVAC reactive compensation substations at the East Riding
of Yorkshire Coastline.

9.1.5

Piling operations may be carried out at any time over a 24 hour period. Each pile is
expected to take up to 6 hours (wind turbine foundations) and up to 11.5 hours
(substation/platforms) to drive. It would take approximately twelve hours after the
completion of a pile drive to relocate the piling vessel before commencement of the
next pile drive.

Residential receptors

Recreational receptors
East Riding of Yorkshire
Coastline

Qualitative Assessment

50 dB LAeq for more than 1
month

Leisure craft

Qualitative Assessment

50 dB LAeq for more than 1
month
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9.1.6

9.1.7

9.1.8

The longest duration over which piling may occur is based on a four phase
programme with one piling vessel per phase. Phases may overlap and therefore both
single and concurrent piling (the latter represents two piling vessels (one for each
phase) operating at the same time) may occur. Within this programme there will be
piling up to a total of 1.32 years over a maximum five year piling construction period
for Subzone 2.

Cable Laying

The specific piling equipment which will be used for Project Two has not yet been
selected. Therefore a suitable pile driver will need to be selected from available data.
Suitable candidate pile drivers that have been considered for the purposes of this
assessment are the IHC S-1200 which produces a maximum energy per blow of
1,200 kJ, the MHU 2100 producing a maximum energy per blow of 2,100 kJ and the
MHU 3000 producing a maximum energy per blow of 3,000 kJ. Data available from
these pile drivers indicates that an average sound power level of approximately
138 dB(A) is produced by all three drivers during operation. Therefore, a sound
power level of 138 dB(A) has been considered a suitable level for the assessment.

9.1.10

The noise effects from cable laying have been considered for the intertidal zone. For
the remainder of the offshore cable route and for the installation of the inter-array
cables, there will be a 1 km advisory safety zone around the cable laying vessel. At
this separation distance, the magnitude of noise at any NSR would be greater than
10 dB below the thresholds of impact adopted for the assessment of construction
noise, and therefore not give rise to any effect, even when considered concurrently
with noise from piling. In addition to this the noise from the cable laying vessel would
be transient, and is unlikely to occur for a sufficient duration to result in a significant
effect regardless of magnitude. Therefore noise from the vessel along the remainder
of the offshore cable route and from the installation of the inter-array cables has been
scoped out of this assessment.

9.1.11

Cable laying operations may be carried out at any time over a 24 hour period.
Intertidal cable installation may involve laying up to 8 cables of 2.4 km in length
(MLWS to MHWS) (HVAC option), equating to a line of 19.2 km of cable. Cable
installation in the intertidal area may take approximately two weeks for each cable,
and therefore approximately 16 weeks for all 8 cables (Volume 1, Chapter 3: Project
Description), a total period of 112 days. In any one year a maximum of up to four
cables would be installed giving an approximate eight weeks working in two week
periods within the April to September period. It is likely that there will be several
weeks between the installation of each cable. It is expected that cable laying will only
take place between 1 April and 30 September and that the vessel would lay 500 m of
cable approximately every three days (2.92 days).

9.1.12

The specific cable laying vessel which will be used for Project Two has not yet been
selected. Data for airborne noise emissions from vessels are limited. Therefore an
appropriate surrogate noise source term has obtained from BS 5228-1, which
suggests a sound power level of up to 124 dB(A) for a dredging type vessel. In the
absence of data for a cable laying vessel, this is an appropriate and robust surrogate
upon which to assess likely effects.

9.1.13

The prediction methodology for noise propagation in BS 5228-1 is commonly adopted
for land-based construction sites and has been adopted for the prediction of noise
from construction sites that comprise the onshore cable route as described in
Volume 3, Chapter 8: Noise and Vibration. For consistency with the onshore
assessment, noise emissions from the cable laying vessel at its closest to NSRs on
the beach (i.e., when the vessel is also near and on the beach) have been predicted
using the methodology of BS 5228-1. The prediction has assumed ‘hard’ ground
factor, which would be commensurate with water or sand and is a conservative
approach as noise attenuation would be greater over land with ‘soft’ ground factor,
such as grass and fields.

The prediction methodology for noise propagation in BS 5228-1 is not considered to
be appropriate for the purposes of long distance noise propagation over water.
Therefore the piling drivers have been modelled in a noise propagation model
(SoundPLAN - Braunstein + Berndt GmbH) and the noise propagation method of
Nord2000 (Danish Electronics, Light and Acoustics, 2000). In the absence of spectral
data from piling hammers of this size, a spectral shape has been adopted from a
published study of pile driving noise measured during the San Francisco - Oakland
Bay Bridge East Span Seismic Safety Project (Thorson and Reyff, 2004). The data
used in the assessment are provided in Table 9.1 below.

Table 9.1

Normalised Spectral Shape For Piling Noise Emissions.
Octave band centre frequency (Hz)
Total

Piling

63

125

250

500

1000

2000

4000

8000

Normalised noise emission spectrum, dBA
Piling Hammer

9.1.9

-17

-2

-10

-9

-14

-20

-27

-40

0

The closest pile driver to each assessment NSR has been modelled to provide an
assessment of the highest noise levels that could be experienced at each NSR. A
hammer height of 30 m has been assumed for the assessment of airborne noise from
piling operations.
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9.1.14

9.2

Table 9.2

The nearest residential NSR in North Coates Airfield is on Seawall Lane and is
approximately 1 km from the closest location of the cable laying vessel. On this basis,
residential NSRs are outwith the offshore airborne noise study area. A quantitative
assessment has been provided for completeness. With regards to the prediction
methodology contained therein, BS 5228-1 suggests that “At distances over 300 m
noise predictions have to be treated with caution […] because of the increasing
importance of meteorological effects.” It is considered appropriate to predict the noise
immission at Seawall Lane using the methodology contained within Nord2000, as this
methodology and takes into account refraction under a number of commonly
occurring ‘uncomplicated’ meteorological conditions. On this basis, Nord2000 is likely
to be more accurate than BS 5228-1 for this assessment.

Octave band centre frequency (Hz)
Total
Turbine

Generic
15 MW

9.2.2

Noise from wind turbines varies with wind speed. However as the assessment for
Project Two is not based upon a comparison with existing background noise levels, it
has been considered appropriate only to model the maximum noise emissions.

9.2.3

A maximum of 120 wind turbine locations have been assessed for a 15 MW machine,
as this represents the likely maximum adverse scenario both at receptors close to
and at a large distance from the wind farm. As wind turbines of this scale are not
currently in operation and there have therefore been no published direct
measurements of noise emitted from 15 MW turbines, an indicative noise level for a
candidate wind turbine has been derived from research (Møller and Pederson, 2011)
on the basis of an analysis of data for smaller wind turbines. The sound power level
for the 15 MW turbine derived from the research undertaken is provided in Table 9.2.

125

250

500

1000

2000

4000

8000

100.5

105.7

107.9

108.2

107.0

103.3

95.3

81.0

114

Calculation Method
9.2.4

Wind Turbines
The actual wind turbine selection for Project Two will be determined by a competitive
procurement process. Usually a candidate turbine is proposed for the assessment,
based upon warranted data from a manufacturer. However, offshore wind farms of
the scale proposed for Project Two represents a new generation of large scale
turbines and, as such, noise emission and frequency spectrum data are not readily
available. The data used in this assessment are indicative generic data as testing is
still on-going for these types of turbines.

63

Sound power level, LWA dB

Operational Noise Assessment

9.2.1

Generic noise data for 15 MW turbines.
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As stated, SoundPLAN was used to calculate noise levels arising from the operation
of Project Two, using the prediction methodology Nord2000, Comprehensive Outdoor
Sound Propagation Model (Delta Acoustics and Electronics). This methodology is
considered to be more appropriate than the standard generally used for sound
propagation in the UK (ISO 9613; The International Organisation for Standardisation,
1996), as it is considered more accurate for predicting noise propagation over water
at long distances.

10

10.1

Cable Laying

PREDICTED NOISE LEVELS
10.1.4

Construction noise levels during the operation of the cable laying vessel at the
landfall end of the offshore cable route corridor and temporary construction worksites
have been determined at three short distances (when the vessel is 100 m, 200 m and
300 m from the beach) to provide an assessment of the spatial extent of beach
affected to various extents by noise during a single day that a cable laying vessel
would be closest to these NSRs.

10.1.5

It has been estimated that the cable laying vessel would travel approximately 500 m
every 3 days (subject to weather conditions). Therefore, the noise level at 1 km and
2.4 km has also been predicted to show the range of noise impact that would occur
during the closest 1 km and 2.4 km of the cable laying activities. This range could
occur over a period of approximately one week (1 km) or over a period of
approximately 2 weeks when the vessel is at the furthest point of the intertidal area to
the beach (2.4 km). For the remainder of the cable route corridor (i.e., further from the
coast) noise levels would be lower than shown in Table 10.2.

10.1.6

The noise immission level at the nearest residential NSR has been determined for
completeness, despite this NSR being outwith the offshore airborne noise study area.
For residential NSRs, the noise levels have been predicted at the closest residential
property to the cable route, both at the closest point of the landfall edge
(approximately 1 km) and at the furthest point of the intertidal zone (approximately
3.4 km).

Construction Noise Assessment
Piling

10.1.1

Construction noise levels during piling of Project Two were determined at each NSR
for two concurrent piling events with a minimum separation distance of 810 m, and
are provided in Table 10.1 below.

Table 10.1

Construction (piling) predicted noise levels.
Receptor

Maximum noise
immission level
LAeq dB

Possible
significant
impact

Closest Existing Oil and Gas Accommodation
Platform (Murdoch)

35

No

Closest Existing Oil and Gas Working Platform
(Schooner A)

52

No

Closest Commercial Shipping Route

67

No

Fishing Vessels

72

Yes

UK EEZ Boundary

31

No

East Riding of Yorkshire Coastline (during
construction of turbine array)
East Riding of Yorkshire Coastline (during
construction of HVAC reactive compensation
substations)

10.1.2

10.1.3

Table 10.2
18

Construction (cable laying vessel) predicted noise levels.

No
Receptor

29

No

With reference to Table 8.2, the predicted noise levels during construction (piling) of
Project Two (including piling of the turbine array; accommodation platforms; HVAC
collector substations; HVDC converter stations (Subzone 2) and HVAC reactive
compensation substations (cable route corridor) are less than the thresholds of
significant impact adopted for the project at all NSRs with the exception of fishing
vessels. The predicted noise immission level at the closest possible location of fishing
vessels during the construction piling of Project Two exceeds the adopted threshold
by 2 dB; however, given this small exceedance and the transitory nature of the
vessels, this is not considered significant.
An assessment of the significance of noise impacts and their effects upon NSRs is
provided in Volume 2, Chapter 11: Infrastructure and other users.
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Maximum noise
immission level
LAeq dB

Possible
significant impact

Horseshoe Point (beach) 100 m from vessel

92

Yes

Horseshoe Point (beach) 200 m from vessel

86

Yes

Horseshoe Point (beach) 300 m from vessel

82

Yes

Horseshoe Point (beach) 1 km from vessel

55

Yes

Horseshoe Point (beach) 2.4 km from vessel

49

No

Seawall Lane (residential) vessel at landfall
edge of cable laying route (1 km)

54

Yes

Seawall Lane (residential) vessel at edge of
intertidal zone (3.4 km)

45

No

10.1.7

10.1.8

Operational Noise Assessment

10.2.1

Operational noise levels were determined for Layout 2. These are provided in Table
10.3. A contour plot has also been provided in Figure 10.1.

10.2.2

With reference to Table 8.2, the predicted noise levels during operation of Project
Two are less than the thresholds of significant impact adopted for the project at all
NSRs.

10.2.4

Operational noise level.
Receptor

An assessment of the significance of noise impacts and their effects upon NSRs is
provided in Volume 2, Chapter 11: Infrastructure and other users.

10.2

10.2.3

Table 10.3

With reference to paragraph 3.10.2 and Table 8.2, the noise level threshold of
significant impact for construction noise is applicable for impacts lasting 1 month or
more. For eight cables to be installed at a rate of 500 m every three days, the total
number of days that a vessel would be within 1 km of the coast would be
approximately 48 (i.e., approximately one and a half months). However these effects
would not be continuous, but there would likely be intervals in between when there is
no cable laying within this region. The data in Table 10.2 indicate that noise levels
would decrease below the level adopted for the threshold of significant impacts that
occur for 1 month or more (i.e., below 50 dB LAeq) when the cable laying vessel is
approximately 2.4 km from the coast (Mean High Water Springs). Whilst the noise
level threshold for significant impacts is exceeded when the vessel is within 2.4 km of
the coast, cable laying within 2.4 km of the coast is likely (subject to weather
conditions) to occur over approximately 14 days per cable, a total of approximately
112 days (i.e., 16 weeks, (4 months)). On this basis, impacts could occur over more
than 1 month but at varying magnitude and not continuously, and are unlikely to
occur for more than four months in total over the construction period.

As discussed in paragraphs 8.5.3 to 8.5.6, it is not appropriate or robust to apply an
arbitrary scale of impact magnitude to enable an evaluation of effect significance for
public open spaces in the absence of nationally adopted guidance. Nevertheless, the
predicted noise immission at the UK coast from the operation of Project Two is
11 dB LAeq which is a very low noise level. For example, Building Bulletin 93 (BB 93)
(DfES, 2003), whilst primarily providing advice on the acoustic design of schools,
provides (in Appendix 1) typical sound pressure levels that may be encountered.
BB 93 suggests that 10 dB(A) may be typical of a recording studio; 20 dB(A) may be
typical of an empty theatre; and 25 dB(A) may be typical of a bedroom or a whisper.
As discussed in paragraph 8.4.3 a noise level around 45 dB LAeq,4h is a robust
estimate of likely baseline conditions during an evening with dry and calm weather
and calm sea state for this area. Noise levels around 50 to 70 dB LAeq may be
experienced during dry weather with a light wind and moderate sea state.
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Maximum noise
immission level
LAeq dB

Possible
significant
impact

Closest Existing Oil and Gas Accommodation
Platform (Murdoch)

20

No

Closest Existing Oil and Gas Working Platform
(Schooner A)

31

No

Project One Accommodation Platform (East)

33

No

Project One Accommodation Platform (West)

42

No

Project Two Accommodation Platform (East)

59

No

Project Two Accommodation Platform (West)

50

No

Closest Commercial Shipping Route

41

No

Fishing Vessels

62

No

UK EEZ Boundary

15

No

East Riding of Yorkshire Coastline

11

No

10.2.5

The perception of noise also depends upon the frequency content (tone) of the
immission. The results of the model indicate that the majority of energy of the noise
immission is in the low-frequency octave bands, 63 Hz band and below. For
reference, middle-C is approximately 256 Hz; the C two octaves below middle-C
approximately 63 Hz; and low E on a bass guitar around 42 Hz.

10.2.6

The wind and sea generate high levels of low-frequency sound. This is not readily
apparent because the human ear is relatively insensitive to low-frequencies. For
example, the octave band level correction applied by the A-weighting network, which
is used to broadly represent human hearing, is approximately 26 dB for the 63 Hz
band. For comparison, no correction is applied at 1 kHz, which is approximately the
tone of the Greenwich Mean Time ‘pips’ played on the radio.

10.2.7

On the basis of the above, it is considered unlikely that the operational noise
immission from the operation of Project Two will be readily apparent to leisure and
recreational users at the UK coast just offshore, or residents living within the UK.

10.2.8

An assessment of the significance of noise impacts and their effects upon NSRs is
provided in Volume 2, Chapter 11: Infrastructure and other users.

Figure 10.1

Noise Contour Plot Presenting Operational Noise Levels for Project Two Layout 2 LAeq,T (dB).
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10.3

Cumulative Effects

10.3.1

During the screening process, it was considered that only offshore energy related
projects needed to be considered in the cumulative assessment, as these are the
only projects that will generate similar levels of continuous noise at any NSR within
the vicinity of Project Two and would have the potential to result in a cumulative noise
effect with Project Two.

10.3.2

Based on the assessment provided in this technical report, noise propagation over a
distance of 50 km has been demonstrated to result in an immission level below that
which is likely to be audible at any NSR. Therefore, construction or operational noise
levels from other projects at a distance of greater than 50 km from Project Two are
not likely to contribute to the same NSRs as Project Two during the construction
piling or operational phases of Project Two. The closest project to Project Two (other
than Project One) is Triton Knoll at 49 km; given this is very nearly at 50 km, noise
propagation over this distance is also likely to be inaudible. This project has therefore
been screened out of the Project Two airborne noise cumulative impact assessment.

10.3.3

It is considered that only other future wind farm projects within the Hornsea Zone will
be located close enough to the site to result in a potentially cumulative effect during
the construction and operational phase of Project Two. On this basis, only Project
One has been considered in the assessment of cumulative effects during the
construction and operational phases of Project Two.

10.3.4

Other proposed projects/plans that are within close proximity to the offshore cable
route of Project Two that have partially overlapping construction periods include the
Triton Knoll offshore wind farm site, at a distance of 2.1 km from the offshore cable
route. On this basis, therefore, there is potential for cumulative effects arising from
the construction of the Project Two offshore cable route with the installation of
infrastructure at Triton Knoll. However, given that construction cable laying vessels
are a transient noise source, only passing by NSRs for a short duration at any one
time, any cumulative effects at mutually affected NSRs will not occur for more than
one month (Project Two subtidal export cable installation may involve laying eight
cables of 150 km in length (HVAC transmission option) over four years, equating to a
line of 1,200 km of cable. This equates to an approximate duration of 0.6 days for
every 500 m of cable). This project has therefore, been screened out of the Project
Two airborne noise cumulative impact assessment.

10.3.5

The cumulative assessment scenarios are listed in Table 10.4.

25

Table 10.4

Design Envelope scenario considered within assessment of potential cumulative impacts on airborne noise.
Potential impact

Direct/ Indirect

Maximum adverse scenario

Justification

Construction phase
Airborne noise generated from Project Two
piling activities, alongside those of other
projects/plans, will generate construction
noise that may exceed guideline levels for
commercial fishing vessels and commercial
shipping traffic.
Airborne noise generated from Project Two
piling activities, alongside those of other
projects/plans, will generate construction
noise that may exceed guideline levels for oil
and gas platforms and accommodation
platforms.

Maximum adverse scenario as described for Project Two (see Table 6.1)
assessed cumulatively with the full development of the following other
proposed or existing marine projects in the region:
Tier 1:
• Hornsea Project One Offshore Wind Farm.
Tier 2:
• No Tier 2 projects/plans identified.

Direct

Airborne noise generated from Project Two
piling activities, alongside those of other
projects/plans, will generate construction
noise that may exceed guideline levels for
residential onshore receptors and leisure and
recreational receptors.

Airborne noise from the Project Two cable
laying vessel, alongside activities of other
projects/plans, may exceed guideline levels
for residential onshore receptors and leisure
and recreational receptors.

Direct

Project One will have a maximum of one
pile driver operating at any one time within
Subzone 1. Therefore, one driver has been
modelled for Project One at a location
representative of the closest region of
Subzone 1 to each Project Two NSR.

For Project Two, two drivers have been
modelled at a location representative of the
The Project Two and Project One construction periods may overlap by three closest region of Subzone 2 to each
years, with Project One construction proposed to commence in 2015 (SMart Project Two NSR.
Wind, 2013) and Project Two construction proposed to commence in 2017 The maximum duration of piling activities
(Volume 1, Chapter 3, Project Description).
for Project Two is provided in Table 6.1.
The maximum adverse scenario duration arising from the construction of For Subzone 1 of Project One, intermittent
Project One and Project Two would therefore be a total of eight and a half piling will occur within a three year piling
years of offshore construction (2015 to 2023), with a three year overlap phase, based on a single piling vessel,
between Project One and Project Two. Subzone 1 will have intermittent with piling to be phased over a
piling within a three year piling phase. Subzone 2 will have intermittent piling construction period of up to five years (with
a minimum of 3.5 years).
within a five year piling phase.
Within the offshore cable route corridor there will be a total of two days of For the Project One HVAC reactive
piling for the Project One offshore HVAC reactive compensation substation compensation substation, the maximum
and eight days of piling for the two Project Two offshore HVAC reactive piling duration is six hours for each of the
eight piles, equating to 48 hours or two
compensation substations.
days (see SMart Wind, 2013).
Maximum adverse scenario as described for Project Two (see Table 6.1)
assessed cumulatively with the full development of the following other
proposed or existing marine projects in the region:
Tier 1:
• Hornsea Project One Offshore Wind Farm.
Tier 2:
• No Tier 2 projects/plans identified.

Installing the four cables in the intertidal
area for Project One could take up to two
weeks per cable. It is likely that at least
several weeks’ gap will exist between the
installation of each cable (or cable circuit).
Therefore two weeks per cable with four
cables, equating to eight weeks (see SMart
Only one cable laying barge allowed to operate within the intertidal at any Wind, 2013).
one time.
Maximum adverse scenario for Project
Total duration of cable installation in the intertidal from Project Two and Two as described in Table 6.1.
Project One will be 24 weeks (~six months in total, April to September only).
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Potential impact

Direct/ Indirect

Maximum adverse scenario

Justification

Operational and maintenance phase
Airborne noise from Project Two, alongside
other projects/plans, may exceed guideline
levels for commercial fishing vessels and
commercial shipping traffic.
Airborne noise from Project Two, alongside
other projects/plans, may exceed guideline
values for accommodation platforms.
Direct
Airborne noise generated from Project Two,
alongside other projects/plans, may exceed
guideline levels for residential onshore
receptors and leisure and recreational
receptors.

Maximum adverse scenario as described for Project Two (see Table 6.1)
assessed cumulatively with the full development of the following other
proposed or existing marine projects in the region (see Table 6.1):
Tier 1:
• Hornsea Project One Offshore Wind Farm.
Tier 2:
• No Tier 2 projects/plans identified.

Operational noise predictions have been
undertaken for the four potential layouts,
of Project One and Project Two. For
Project Two, the maximum adverse
scenario is Layout 2 (up to 120 15 MW
turbines). For Project One the maximum
adverse scenario is taken from the
Project One Environmental Statement, up
to 332 6 MW turbines (it is noted that
Project One will have a lower power
output then the scenario modelled.
However this has been used for
consistency between the Project One and
Project Two assessments)1.
Greatest overall noise immissions to
receptors.

N/A

Activity to decommission Subzone 2 will
be similar to that during construction, with
the exception of piling operations, which
will not be required. Therefore
decommissioning airborne noise effects
have been scoped out of the assessment.
Activity to remove the export cables from
Subzone 2 to the Mean High Water Mark
will result in a similar impact as cable
laying activities during the construction
phase.

Decommissioning phase

N/A

N/A

1

It is noted that the Applicant for Project One has submitted during examination to reduce the overall maximum number of turbines within Project One from 332 to 240 and further that the Applicant
confirmed that this reduction does not restrict it from maintaining the maximum generation capacity of 1,200 MW (The Applicant's Response to Deadline VI, 21 May 2014). The assessment for
Project Two has been undertaken on the basis of a design envelope for Project One of up to 332 turbines as presented in the submission documentation in July 2013. However, if the Secretary of
State awards the Development Consent for Project One in December 2014 and concurs with the reduction in design envelope as proposed by the Applicant on 21 May 2014, then the level of
impacts on airborne noise would likely be reduced from those presented above.
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Table 10.5

Construction (Piling)
10.3.6

10.3.7

Within the Project Two cumulative impact assessment, it has been assumed that
Project One will have a maximum of one pile driver operating at any one time within
Subzone 1. Therefore, for the assessment of cumulative construction effects, one
driver has been modelled for Project One at a location representative of the closest
region of Subzone 1 to each Project Two NSR. For Project Two, two drivers have
been modelled at a location representative of the closest region of Subzone 2 to each
Project Two NSR. The maximum duration of piling activities for Project Two is
provided in Table 6.1. For Subzone 1 of Project One, the maximum piling duration is
up to 36 months based on a single piling vessel, with piling to be phased over a
construction period of up to five years (with a minimum of 3.5 years). For the Project
One HVAC reactive compensation substation, the maximum piling duration is six
hours for each of the eight piles, equating to 48 hours or two days (see SMart Wind,
2013).

Receptor

The Project Two and Project One construction periods may overlap by three years,
with Project One construction proposed to commence in 2015 (SMart Wind, 2013)
and Project Two construction proposed to commence in 2017 (Volume 1, Chapter 3,
Project Description). The maximum adverse scenario duration for the cumulative
impact assessment for airborne noise arising from the construction of Project One
and Project Two would therefore be a total of eight and a half years of offshore
construction (2015 to 2023), with a three year overlap between Project One and
Project Two. Piling could occur over seven years of the total eight and a half year
offshore construction programme. Within the seven year period there would be
intermittent piling within a three year piling phase for Subzone 1 and intermittent
piling within a five year piling phase for Subzone 2. Within the offshore cable route
corridor there will be a total of two days of piling for the Project One offshore HVAC
reactive compensation substation and eight days of piling for the two Project Two
offshore HVAC reactive compensation substations.

10.3.8

The results of the cumulative construction noise assessment are provided in Table
10.5 below. For the assessment of cumulative construction effects, neither Project
One nor Project Two accommodation platforms have been considered as NSRs.

10.3.9

With reference to Table 8.2, the predicted noise levels during cumulative construction
(piling) of Project Two and Project One are less than the thresholds of impact
adopted for the project at all NSRs, with the exception of fishing vessels (Table 10.1).
The predicted noise immission level at the closest possible location of fishing vessels
during the construction piling of Project Two and Project One exceeds the adopted
threshold by 5 dB(A).

Predicted cumulative construction levels for Project One and Project Two.
Maximum noise
immission level
LAeq dB

Possible
significant impact

Closest Existing Oil and Gas
Accommodation Platform (Murdoch)

36

No

Closest Existing Oil and Gas Working
Platform (Schooner A)

53

No

Closest Commercial Shipping Route

69

No

Fishing Vessels

75

Yes

UK EEZ Boundary

32

No

East Riding of Yorkshire Coastline (during
construction of Project One and Project Two
turbine array)

19

No

East Riding of Yorkshire Coastline (during
construction of Project One and Project Two
HVAC reactive compensation substations)

31

No

Construction (Cable Laying)

10.3.10 An assessment of the magnitude of noise impacts and their effects upon NSRs is
provided in Volume 2, Chapter 11: Infrastructure and other users.

28

10.3.11

During the construction of Project One and Project Two only one cable laying barge
will be allowed to operate within the intertidal area at any one time. The Project One
intertidal zone is at a similar distance to the assessed NSRs as the Project Two
intertidal cable route corridor. Therefore the magnitude of impact from Table 10.2
would remain for the cumulative assessment.

10.3.12

From the Project One project description (SMart Wind, 2013), “installing and burying
the cables in the intertidal area could take up to two weeks per cable” and “it is likely
that at least several weeks’ gap will exist between the installation of each cable (or
cable circuit)”. A total of four cables will be required for Project One and therefore the
construction will take a total of 8 weeks. For Project Two the total duration of cable
laying within the intertidal area will be 16 weeks (two weeks per cable), over up to
four phases over a total period of up to four years. For each cable this would take
approximately two weeks. In any one year a maximum of up to four cables would be
installed giving an approximate eight weeks working in two week periods within the
April to September period. Therefore the total duration of cable installation in the
intertidal zone for both Project One and Project Two will be 24 weeks (~six months,
April to September only).

10.3.13

An assessment of the magnitude of impact and their effect on NSRs is provided in
Volume 2, Chapter 11: Infrastructure and other users.

Operation
10.3.14 For the assessment of cumulative operational effects, a Project One scenario (based
upon Project One indicative layouts) has been considered based upon the Project
One project description (SMart Wind, 2013).
10.3.15 A summary of the predicted cumulative effects is provided in Table 10.6.
Table 10.6

Predicted cumulative operational levels for Project One and Project Two.
Receptor

Cumulative noise
immission level
LAeq dB

Possible
significant
impact

Closest Existing Oil and Gas Accommodation
Platform (Murdoch)

23

No

Closest Existing Oil and Gas Working Platform
(Schooner A)

33

No

Project One Accommodation Platform (East)

50

No

Project One Accommodation Platform (West)

50

No

Project Two Accommodation Platform (East)

59

No

Project Two Accommodation Platform (West)

50

No

Closest Commercial Shipping Route

41

No

Fishing Vessels

62

No

UK EEZ Boundary

19

No

East Riding of Yorkshire Coastline

13

No

10.3.16 With reference to Table 8.2, the predicted noise levels during the cumulative
operation of Project Two and Project One are less than the thresholds of impact
adopted for the project at all NSRs.
10.3.17 The discussion on the expected perception of noise from the operation of Project Two
provided in paragraphs 10.2.3 to 10.2.6 are equally applicable to cumulative noise
immission levels from the operation of Project One and Project Two. On this basis, it
is considered unlikely that the cumulative noise immission from the operation of
Project One and Project Two will be readily apparent to leisure and recreational users
along the UK coastline, or residential receptors along the East Riding of Yorkshire
coastline.
10.3.18 An assessment of the magnitude of noise impacts and their effects upon NSRs is
provided in Volume 2, Chapter 11: Infrastructure and other users.
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APPENDIX A – ASSESSMENT LOCATIONS
Table A.1

Assessment locations for modelled Noise Sensitive Receptors (NSRs) in
WGS 84.
WGS 84
Location
Latitude

Longitude

Existing Oil and Gas Accommodation Platform
(Murdoch)

54°15.9818'N

02°19.1358'E

Existing Oil and Gas Working Platform (Schooner A)

54°03.5418'N

02°04.5831'E

Project One Accommodation Platform (East)

53°51.8773'N

01°57.0356'E

Project One Accommodation Platform (West)

53°51.8358'N

01°39.4989'E

Project Two Accommodation Platform (East)

53°58.1107'N

01°47.6177'E

Project Two Accommodation Platform (West)

53°52.9454'N

01°29.5178'E

Closest Commercial Shipping Route

53°49.2803'N

01°28.1810'E

Fishing Vessels (Operational Assessment Location)

53°58.8644'N

01°29.7616'E

UK EEZ Boundary

53°57.7398'N

02°52.8348'E

East Riding of Yorkshire Coastline

53°36.1969'N

00°08.9637'E

Table A.2

Assessment locations for modelled Noise Sensitive Receptors (NSRs) in
OS coordinate system.
OS Co-ordinate System
Location
x

Seawall Lane (North Coates Airfield)

536658

y
402538
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