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EXECUTIVE SUMMARY

This Guidance Note is intended to assist EPA licensed sites to manage noise from their facility.
Noise management entails both preventing as much as possible or at least minimising noise
during design stages and implementing a Noise Management Plan during the operational
phase, which is updated periodically.

This Guidance Note is also intended to assist licensed sites with the assessment of their
potential and actual noise impact on the local environment. It provides the relevant knowledge
and guidance to licensees together with their consultants, regulators and interested third
parties. This document updates and supersedes the Guidance Note for Noise: Licence
Applications, Surveys and Assessments in Relation to Scheduled Activities (NG4, January
2016) and it incorporates noise measurement and assessment techniques specified in
updated standards since this time.

The document is not intended for use for windfarm developments, road or rail noise or
construction noise.

The Guidance Note is divided into fourteen sections and an overview of each section is
provided in the introduction. A new dedicated section is provided with up-to-date information
on the Environmental Noise Regulations, National Plan Framework regarding noise policy,
IPC/BAT and the standards used for environmental noise assessment purposes, including
1ISO1996, 1ISO9613 and BS4142, referenced throughout the document.

The Guidance updates and extends the information on Noise Basics (fundamentals) with
diagrams and examples. Links to sound files (QR Codes) to aid explanation of some noise
concepts are provided in this and subsequent sections, to enhance the reader’s understanding
of the noise principles outlined.

Examples of the qualifications, training and experience required by the competent person are
updated and summarised in this document. It is accepted that an individual may not possess
all the attributes listed e.g. an individual may have the competency to undertake basic noise
measurement, but not in more complicated surveys, analysing and interpreting noise data
(e.g. identifying tonal or impulsive noise), or in designing solutions for noise control, but the
competent person, required for all elements of noise management at EPA licensed sites, will
have the ability to recognise when more specialist expertise may be needed.

The approach to be considered when applying for an EPA IE, IPC or Waste Licence for
identifying appropriate environmental noise criteria follows similar steps as outlined in the
previous guidance, with updated information on the treatment of industrial noise from licensed
sites within the three agglomerations of Dublin, Cork and Limerick falling within the scope of
the Environmental Noise Regulations which requires consideration for licence applications
within these areas.

The guidance presents and updates pertinent information regarding the four stages required
for noise assessment during a licence application. The assessment of noise impact (stage 3)
is expanded to include assessment using calculation methods / ISO 9613, Noise Modelling
and BS4142:2014+A1:2019 Methods for rating and assessing industrial and commercial
sound.



The practical requirements for conducting Environmental Noise Compliance Survey Reports
for a licensed site follows the same advice provided in the previous guidance, with a more
comprehensive outline on the level of detail required. If the EPA deem that an Environmental
Noise Compliance Survey Report is incomplete or does not contain enough information to
allow a valid assessment of noise impact to be made in line with this Guidance, then the report
can be rejected and further assessment may be requested.

This guidance provides updated comprehensive information on the methods of measurement
and assessment of tonal noise, low frequency and impulsive noise in three separate sections,
as these characteristics are common and may be poorly understood features in environmental
noise measurement, which can cause annoyance and lead to complaints. Other sound
characteristics that may sometimes cause annoyance are also discussed.

Two standard methods for the identification of tonal noise are provided in the guidance, in
addition to subjective determination: 1/3 Octave Analysis must always be used and Narrow
Band Frequency Analysis (Fast Fourier Transform - FFT) is to be used in appropriately defined
circumstances. A further method to aid subjective determination of tones by narrowband
frequency analysis using a smartphone app is provided in Appendix 4. It is known that 1/3
octave band analysis may not be sufficiently sensitive to identify a tone in all cases and will
often indicate there are no tones where tones are actually present. The preferred method,
especially where there is doubt, is to use narrow band (FFT) analysis, which can be conducted
post monitoring on audio recordings using specialist software and/ or in the field using
dedicated FFT programmes. Tonal penalties are updated in this guidance in line with current
standards and a penalty of up to 6dB may be appropriate, depending on the circumstances.
Tonal penalties are automatically assigned when using FFT software packages.

The section on low frequency noise, which is generally taken to mean noise below a
frequency of about 200Hz outlines that many of the assessment and control techniques which
pertain to everyday noise sources do not apply to low frequency noise, which make it difficult
to detect and mitigate against. Three methods for determining low frequency noise are
provided; Subjective & Audio Screening; NANR45 and Narrow Band Frequency Analysis.

The section on impulsive noise and other sound characteristics provides examples of regular,
highly impulsive and high energy impulsive noise, from current standards. Impulsive noise is
normally easily identifiable subjectively but where there is any doubt, then an objective
calculation method is outlined, which is conducted using acoustic software. Impulsive penalties
are updated in this guidance in line with current standards and a recommended impulsive
penalty of up to 5dB may be appropriate for regularly impulsive sound sources or 12dB for
highly impulsive sound sources, depending on the circumstances.

The guidance highlights the importance of identifying intermittent noise and other sound
characteristics in a noise survey where they are a source of complaint. Two methods for
identifying intermittent noise are provided.

This guidance changes the requirement to add more than one penalty adjustment at a noise
sensitive location if noise is both tonal and/or impulsive, in line with current standards. The
previous guideline referred to applying a single adjustment penalty only and this is no longer
the case.



A summary of the standard methods recommended in this guidance for the determination of
Tonal Noise, Low Frequency Noise, Impulsive Noise and Intermittent Noise, along with
appropriate penalties is provided in Figure 20.

A new section on Noise Management Planning is included in this guidance to show the
licensee how to consider noise at an early stage to control noise at source and also control
the migration pathway. Some licences include a condition to prepare, maintain and implement
a Noise Management Plan and a detailed step by step approach on how a competent person
may diagnose a noise problem and assess Best Available Technique (BAT) solutions for noise
control is provided.

The section on Noise Complaints is extended to provide information on how the public may
make a noise complaint and how the licensee and the Agency may deal with a noise complaint.
Steps to evaluate a noise complaint using the techniques outlined throughout the guidance
are summarised in this section.

The section on Noise Control — Best Practice in Noise Mitigation is expanded with specific
examples and sound files of noise control measures for three specific sources that are
common causes of noise problems; 1) Fan Noise; 2) Vibrating Noise from Sieves, Screens,
Conveyors or Separators and 3) Generator Sets and Other Engines. This section also outlines
the general noise control techniques that can be applied to a range of noise problems
encountered on industrial sites.

Additional details on three specific activities that commonly take place on licensed facilities;
guarrying and mining operations, wind turbines and waste related activities follows the same
advice provided in the previous guidance, with minor updates.

An updated glossary is provided at the end of the guidance with relevant terms used
throughout the document.

This Guidance is a comprehensive document that must be read and understood by those
engaged in Noise Assessments for Licensed Sites. A separate HOW TO USE this Guidance
note has also been prepared, which guides the reader to the relevant section of NG4
depending on their requirements.



PREFACE

The Environmental Protection Agency (the Agency) administers a wide range of licensing,
enforcement, assessment and monitoring activities that could have an impact on the
environment. The Office of Environmental Enforcement (OEE) is one of the five offices in the
Environmental Protection Agency, and it is dedicated to the implementation and enforcement
of environmental legislation in Ireland.

It is directly responsible for enforcing EPA licences granted to waste, industrial and other
activities such as local authority wastewater treatment plants.

It prosecutes or assists in the prosecution of significant breaches of environmental
protection legislation.

It is the quality regulator for drinking water and urban wastewater treatment plants
operated by Irish Water.

It supervises the environmental protection activities of local authorities by auditing their
performance, provision of guidance and working through NIECE (Network for Ireland's
Environmental Compliance and Enforcement).

It is the policy of EPA to provide support, advice and guidance and to publish clear guidance
outlining what they expect from those they regulate. This guidance document relates
specifically to environmental noise from scheduled activities and can be considered when
preparing the noise section of a licence application, when conducting noise surveys to assess
compliance with licence conditions, when assessing environmental noise complaints and
when determining the best available solutions for noise control. This guidance document has
been prepared in consultation with the public, stakeholders and the regulated community.

A separate HOW TO USE this guidance note has also been prepared, which provides a short
summary to guide the reader to the relevant section of NG4, depending on their requirements.

Another noise guidance document is provided by the EPA for scheduled activities: Guidance
Note on Noise Assessment of Wind Turbine Operations at EPA Licensed Sites (NG3). Where
wind turbines exist on licensed sites, both NG3 & NG4 can be considered.

The EPA is responsible for the management of noise relating to scheduled activities (licensed
sites). Noise from all other industrial activities fall under the remit of the Local Authority in
whose functional area the activity takes place. Noise from major roads, major rail, major
airports and major agglomerations are also dealt with by Local Authorities under their Noise
Action Plan following separate EPA guidance documents. Where a scheduled (licensed)
activity occurs in an agglomeration, this activity also falls under the remit of the EPA.

As are all EPA guidance documents, NG4 is subject to periodic review and amendment. The
most recent version is available on the EPA website: http://www.epa.ie/.

Web links in this document were validated prior to publication. Over time, some of these links
will go out of date. The reader is advised to visit www.epa.ie to obtain the most up to date
version. If the reader experiences difficulty in finding any of the referenced sources, please
contact airthematic@epa.ie.



1.0 INTRODUCTION

Environmental noise is 'unwanted sound' arising from all areas of human activity such as noise
from transport, industrial and recreational activities. The World Health Organisation (WHO)
defines health as “a state of complete physical, mental, and social well-being and not merely
the absence of disease or infirmity” and according to the WHO, environmental noise features
among the top environmental risks to physical and mental health and well-being. WHO
statistics on the number of people affected by Environmental Noise in Europe is shown in
Figure 1.

Figure 1. Impacts of Environmental Noise in Europe
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Excessive noise is known to:

o Seriously harm human health, including mental health;

o Interfere with people’s daily activities at school, at work, at home & during leisure time;

o Disrupt sleep, cause cardiovascular and psychophysiological effects;

o Lower performance, lead to annoyance responses and changes in social behaviour.
The primary objective of this guidance note is to provide practical information and advice in

respect of those activities that are listed in the First Schedule to the Environmental Protection
Agency Act 1992, as amended, the Third and Fourth Schedules of the Waste Management

1. European Environment Agency (2020): EEA Report No 22/2019 -Environmental noise in Europe — 2020.



Act 1996, as amended, and the Protection of the Environment (PoE) Act 2003. This guidance
note will assist operators of licensed sites and inspectors to understand what is required to
ensure compliance with noise related limits and conditions set out in the license for their
activity.

The guidance note can also be used by acoustic professionals, consultants, planners,
regulators, the public and interested third parties. This document supersedes the Guidance
Note for Noise: Licence Applications, Surveys and Assessments in Relation to Scheduled
Activities (NG4) (January 2016). It aims to provide clear guidance on minimising noise impact
in the design and operational phase of a licensed facility, along with methodologies for
monitoring and assessment of noise, to assess compliance with Licence conditions, which will
ensure the protection of the environment and its citizens from noise pollution.

1.1 Description of Guidance Note Sections

The guidance document is laid out in the following sections and a broad overview of the
content of each section and who the section is aimed at is also listed. It is, however,
recommended that the entire document is reviewed to ensure a comprehensive understanding
of environmental noise management for licensed activities.

- This section describes the

Noise Regulations, Policy & Standards

_ main regulations in Ireland relating to Environmental Noise for licensed
SAGIFS:QSZ ) activities, national policy relating to noise and the main noise standards
referenced throughout this document used for noise assessment
purposes.
Section 3 Noise Basics - This section provides the lay reader with an introduction
All Users > to the basic principles of acoustics in order to assist with the
interpretation of some of the more technical aspects of the document.
Competent Person - This section outlines the minimum
Section 4 requirements/experience that should be clearly demonstrated by a
Licensees / :> competent person completing the noise section of a licence application
chﬁztelfs or carrying out annual noise surveys, complaint investigations and
noise mitigation. The necessity for a competent person is referenced
throughout the document.
Section 5 Environmental Noise Criteria - This section outlines a detailed
Licensees / j‘> approach to be followed by a facility applying for an IE, IPC or Waste
Acoustic Licence in relation to identifying and applying appropriate noise criteria
Engineers .
to the facility.
X Noise Assessment for Licence Applications - This section presents
ifg:'sggﬁ additional guidance to supplement the information contained within the
Acoustic ) relevant Licence Application Forms and Guidance Notes for Licence
Engineers Applications. It expands on guidance in relation to the level of detail and

information that should be submitted as part of the licensing process.



Section 7
Licensees /
Acoustic
Engineers

Environmental Noise Surveys — This section deals with issues that
need to be considered by the competent person in relation to carrying
out noise survey work associated with Licenced sites. Whilst not
exhaustive, the section covers issues such as minimum monitoring
periods, equipment, calibration, weather and information to be
contained within noise reports.

Section 8
Licensees /
Acoustic
Engineers

Section 9
Licensees /
Acoustic
Engineers

Section 10
Licensees /
Acoustic
Engineers

Section 11
Licensees /
Acoustic
Engineers

Section 12
All Users

=)
=
SN
SN
=)
=N

Tonal Noise — This section presents detailed information on how to
assess if tonal noise is present on a site and two standard methods are
outlined. The importance of narrowband frequency analysis in the
determination of tones is highlighted. Penalties to be applied to achieve
a noise rating level for a site are also provided.

Low Frequency Noise - This section describes what low frequency
noise is and how it is not adequately detected by A-weighting Laeq Noise
readings, nor by ‘common noise’ assessment techniques. Three
methods to determine if low frequency noise may be present on a site
are provided.

Impulsive Noise & Other Sound Characteristics — This section
outlines a range of impulsive sound sources that may be present on a
licensed site and two methods of assessing impulsive noise is provided.
Two methods for the assessment of intermittent noise are also provided
along with a discussion of other sound characteristics. Relevant
penalties for impulsive noise and other sound characteristics are
provided.

Noise Management Planning — This section outlines how noise may
be managed at a licenced facility by proper planning. A site-specific
Noise Management Plan will outline steps to prevent noise and where
excessive noise is already an issue, how to diagnosis the problem.

Noise Complaints — This section outlines how a noise complaint may
be made to a licensed site and what is expected of the site once a
complaint is made. A complaint cause-evaluation process is outlined to
determine if the noise source is attributed to the licensed site and what
further steps may be required for noise control and mitigation at the
licensed site.




Noise Control — Best Practice in Noise Mitigation — This section
outlines optimum noise control measures from three common noise
generating sources; fans, vibrating sources and engines. Examples of
noise control from these sources using the measurement and

diagnostic techniques outlined in previous sections are provided.
Section 13 General noise control techniques that can be used for a variety of noise

All Users problems are provided, including vibration damping and vibration
isolation, enclosure, barrier, lagging and control of reverberation. The

importance of controlling noise at source is highlighted as this is usually
more effective than secondary containment. Alternatively, a
combination of source and pathway noise control measures is
commonly used.

Specific Activities — This section provides additional detail on three
Sgction 14 specific activities that commonly take place on licensed facilities;
Licensees / »quarrying and mining operations, wind turbines and waste related

Acoustic . .. A .
Engineers operations. Additional publications and guidance relevant to these
activities, where they may impact on environmental noise are outlined.




2.0 NOISE REGULATIONS, POLICY & STANDARDS

Existing legislation relating to environmental noise in Ireland provides for the strategic control
of noise from major infrastructure and industry within agglomerations. The legislation also
provides for control of noise at specific sources and the method in which noise can be tackled
at local level from licensed activities (regulated by the EPA) and from other activities (regulated
by Local Authorities). Where environmental noise from industrial activities occurs within
agglomerations, then the requirements of both strategic and local regulations need to be
considered, as illustrated in Figure 2.

Figure 2. Framework & Responsibility for Environmental Noise Control
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Noise regulations relating to licensed activities is covered in the following sections while noise
from other activities regulated by the local authority is outside the scope of this document.
Examples of guidelines relevant to noise from other activities (outside the remit of the EPA)
are provided in the reference section.

2.1 Environmental Noise Regulations

The strategic control of environmental noise is directed by the European Communities
(Environmental Noise) Regulations 2018 (S.I. No. 549 of 2018) and the European
Communities (Environmental Noise) (Amendment) Regulations 2021 (S.l. No. 663 of 2021),
which aim to provide a common framework to avoid, prevent or reduce on a prioritised basis
the harmful effects of exposure to environmental noise from major infrastructure such as
airports, major roads, and large agglomerations.

The Regulations implement the requirements of Environmental Noise Directives (END),
specifically the EU Directive 2002/49/EC relating to the assessment and management of
environmental noise, as amended by Commission Directive (EU) 2015/9965 establishing
common noise assessment methods (CNOSSOS-EU).

For the purposes of these Regulations, ‘environmental noise’ means unwanted or harmful
outdoor sound created by human activities, including noise emitted by means of transport,



including major roads with >3 million passenger vehicles per year, major railways with >30,000
train passages per year, major airports with more than 50,000 movements per year and the
noise (including industrial noise) within defined agglomerations of Dublin, Cork and Limerick.

The Regulations set out a two-stage process for addressing environmental noise:

1. Noise must be assessed through the preparation of strategic noise maps for areas and
infrastructure falling within defined criteria, e.g. large agglomerations, major roads,
railways and airports;

2. Based on the results of the mapping process, the Regulations require the preparation
of noise action plans for each area concerned.

Every five years from the date of preparation of the noise maps and action plans, and
whenever there is a major development affecting noise, the maps and plans are required to
be reviewed and revised if necessary. The fundamental objective of action plans is to reduce
the effects of environmental noise where necessary.

Primary responsibility for both noise mapping and action planning is assigned to local
authorities and the regulations designate the Environmental Protection Agency as the National
Authority for the purposes of the Regulations. The Agency’s role includes supervisory,
advisory and coordination functions in relation to both noise mapping and action planning, as
well as reporting requirements for the purpose of the
Directive.

The Regulations provide for strategic noise maps and
action plans and revised noise maps and action plans to
be made available to the general public. They also provide
for public consultation on proposed action plans and the
review of action plans, and for the results of public
consultation to be taken into account in finalising action
plans or review of action plans.

Within the three agglomerations, industrial noise from IE/IPC or Waste licensed sites falls
within the scope of the Environmental Noise Regulations, and the Local Authority may consult
with the Agency, where necessary, if the strategic noise mapping indicates that exposure to
industrial noise may require mitigation. This is discussed further in Section 5.4.

In support of its role as national competent authority, the Agency has published guidance
notes on Strategic Noise Mapping and Noise Action Planning, which sets out further practical
information on implementation of the END in Ireland.

2.2 Regulation of EPA Licensed Sites

The Environmental Protection Agency Act 1992, as amended, the Waste Management Act
1996, as amended and the Protection of the Environment (PoE) Act 2003 brought about the
system of an integrated approach to pollution control from industrial sources in Ireland. The
EPA issue one of three types of licence to industrial activities that fall under scope of the First
Schedule to EPA Act 1992 & 2003 as amended and the Third and Fourth Schedule of the



Waste Management Act 1996 as amended and these include an Industrial Emissions (IE)
Licence, Integrated Pollution Control (IPC) Licence and Waste Licence.

As part of the licensing systems, certain scheduled activities and operations have conditions
attached to their licences relating to noise and noise limits may be imposed at boundary
positions and/or at noise sensitive locations. These Regulations allow for control of noise at
local level for scheduled activities and activities falling under the regulations must adopt Best
Available Techniques (BAT) for the control of environmental emissions, including noise, as
detailed in the following section.

2.3 Best Available Techniques (BAT)

Best Available Techniques (BAT) was introduced as a key principle in the legislation and the
European IPPC Bureau produce BAT reference documents (BREFs), for specific industries,
all of which make reference to noise emission and techniques to control them
https://eippcb.jrc.ec.europa.eu/reference.

BAT guidance documents normally specify a range of Environmental Quality Standards
(EQS’s) which are designed to limit the concentration of pollutants in specified environmental
media to a definitive quantitative level. Noise is unlike many other pollutants, however, in that
there is typically no residual effect and once the noise emission ceases, the acoustical energy
attributable to it is eliminated until the emission recommences. Noise is also different in that
its potential impact is dependent on a wide range of factors such as:

The subjective loudness/the measured sound pressure level;

The sensitivity of any individuals affected;

The time and duration of emission;

The nature of the source;

The location of noise sensitive receptors;

The ambient and background noise levels;

The nature and character of the locality, and;

The presence or otherwise of special acoustic characteristics such as tones and/or

impulsive elements.

The principle of BAT should be employed to control noise emissions from all licensed activities.
Whilst this guidance note does not constitute a statement of BAT for noise it does deal in
general terms with the approach to be taken in the regulation, assessment and control of noise
in the design and operation of relevant activities. Specific examples of BAT or Best Practice
for the control of industrial noise sources is provided in Sections 11 & 13 and these should
always be considered at an early stage in the planning and development of a site.



2.4 Environmental Protection Agency Act - Sections 106 to
108

Three sections of the Environmental Protection Agency Act 1992 (Sections 106 to 108)
specifically refer to noise and they give power to the Agency (and Local Authority) to deal with
noise on a smaller scale, to ensure that it is managed and controlled at local level from licensed
sites.

Section 106 deals with the making of regulations for noise control by the Minister and
the Agency;

Section 107 sets out the powers prescribed by the Act to a local authority or the
Agency to prevent or limit noise. This allows local authorities or the Agency to serve
notices on premises/sites where prevention or limitation of noise is required. The
Environmental Protection Agency Act 1992 (Noise) Regulations 1994 provide for a
prosecution where there is a failure to comply with the requirements of the issued
notice, and;

Section 108 describes the provisions for complaints regarding noise to be taken to the
District Court by any person or agency. It allows for any person, local authority or the
Agency to make a complaint to the District Court where noise levels are considered to
be generating a reasonable cause for annoyance. Where the court finds in favour of a
noise complaint, the person or body responsible for the noise must reduce it to a
specific level, to limit it or cease it altogether.

2.5 Noise Measurement and Assessment Standards

There are a number of key standards referenced throughout this guidance that outline the
requirements for environmental noise measurement, prediction and assessment. Both
international standards (ISO) and British Standards (primarily BS4142) are referenced, as
these are widely used and provide standard methods of assessment and analysis of
environmental noise. In certain other instances the approach to identifying appropriate criteria
outlined in this document may be considered suitable. In all cases, the methodology used for
noise assessment should be considered and justified by a competent person and documented
in the noise survey report.

The following standards must be understood and followed for noise assessment purposes for
licensed facilities.

ISO 1996-1:2016 Acoustics — Description, measurement and assessment of
environmental noise — Part 1: Basic quantities and assessment procedures.

This standard defines the basic quantities to be used for the description of noise in community
environments and describes basic assessment procedures. Subjective determination of
impulsive noise is also detailed in this standard.

ISO 1996-2:2017 Acoustics — Description, measurement and assessment of
environmental noise — Part 2: Determination of sound pressure levels



This standard describes how sound pressure levels intended as a basis for assessing
environmental noise limits or comparison of scenarios in spatial studies can be determined.
Determination can be done by direct measurement and by extrapolation of measurement
results by means of calculation. The standard includes a methodology for evaluating and
correcting the measured noise level allowing for any tonal content using an Engineering
method (Annex J) and a Survey Method (Annex K).

ISO/PAS 1996-3:2022 Acoustics — Description, measurement and assessment of
environmental noise — Part 3: Objective method for the measurement of prominence
of impulsive sounds and for adjustment of Laeq

This method objectively categorises sources by determination of the prominence of impulsive
sound, with the aim of correlating to community response. ISO/PAS 1996-3:2022 (Publicly
Available Specification) is an 1ISO publication with a relatively short validity after which it must
be withdrawn or converted to another ISO document such as a full standard. The most recent
version of the standard must be used for noise assessment and compliance purposes.

ISO 9613-1:1993 Acoustics Attenuation of sound during propagation outdoors Part 1:
Calculation of the absorption of sound by the atmosphere

This standard specifies an analytical method of calculating the attenuation of sound as a result
of atmospheric absorption for a variety of meteorological conditions.

ISO 9613-2:2024 Acoustics Attenuation of sound during propagation outdoors Part 2:
General method of calculation

This standard describes a method for calculating the attenuation of sound during propagation
outdoors in order to predict the levels of environmental noise at a distance from a variety of
sources. The method predicts the equivalent continuous A-weighted sound pressure level (as
described in ISO 1996) under meteorological conditions favourable to propagation from
sources of known sound emission.

BS 4142:2014+A1:2019 Methods for rating and assessing industrial and commercial
sound.

This standard provides a method of assessing the impact of a source of industrial or
commercial sound including sound from industrial and manufacturing processes and fixed
installations. BS4142 may be used when introducing new equipment on existing sites,
particularly in areas of low background noise, or for new facilities to determine the likelihood
for adverse significant effects. Notwithstanding this, in order to assess the audibility of tones
and the prominence of impulsive sounds the preferred methods are those specified in the ISO
Standards above. A BS4142 may aid assessment of new noise sources, but the licenced site
is assessed against appropriate day, evening and night time noise limits in all cases.

Two standard methods for the identification of tonal noise are provided in the guidance, in
addition to subjective determination: 1/3 Octave Analysis must always be used, and Narrow
Band Frequency Analysis (Fast Fourier Transform - FFT) is to be used in appropriately defined
circumstances. 1/3 octave band analysis may not be sufficiently sensitive to identify a tone in



all cases, and will often indicate there are no tones where tones are present. The UK
Environment Agency published a Method implementation document (MID) for BS 4142

(Updated 22 December 2023), to provide extra guidance on the implementation of this
standard.



3.0 NOISE BASICS

Environmental Noise is “unwanted sound”. Sound is produced by vibrating objects that
reaches the listener's ears as waves in the air or other media (sound waves). Simply put,
sound may be described as a variation in atmospheric pressure that is detected by the human
ear and results in the sensation of hearing. The greater the pressure change, the louder the
sound. The difference between sound and noise depends on the listener and the
circumstances; for example, rock music can be pleasurable to one person and an annoying
noise to another.

The human ear is a very sensitive anatomical organ and can detect a wide range of
fluctuations in pressure levels, from the quietest whisper to a jet engine at take-off. In order
to represent this range of detectable pressure changes in a more efficient manner, sound is
typically measured in terms of a logarithmic scale of sound pressures. These values are
expressed as Sound Pressure Levels (SPL) in decibels (dB). In terms of sound pressure
levels, audible sound ranges from 0dB (i.e. the threshold of hearing) to the threshold of pain
at 120dB.

An indication of the level of some common sounds on the Lya(dB) scale is presented in
Figure 3.

Figure 3. Decibel Scale
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A doubling or halving of pressure equates to a 3dB increase / decrease in decibel level.
Typically, under normal circumstances, a 3dB change in environmental noise level is the
smallest noticeable to the human ear. A 10dB increase / decrease in sound level normally
equates to a subjective doubling / halving of noise.

This is demonstrated in Figure 4. Noise Attenuation Chart, which plots the relationship
between noise energy and decibels. As an example, a 10dB attenuation means that the sound
energy has been reduced by 90%, but it sounds about half as loud. For a 23dB attenuation,
the figure is a 99.5% energy reduction and subjectively about a quarter as loud.

It is important to understand the implications of noise energy reduction when it comes to
reducing noise levels from an industrial site. A scarcely subjectively detectable 3dB reduction
requires the operator to cut the total noise energy by 50%, which could be very costly.

QR Codes and sound files for a breaker are provided with the chart to allow the reader to hear
what the breaker noise sounds like when reduced by 3dB, 10dB and 20dB.

Figure 4. Noise Attenuation Chart
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Noise levels can be represented using a variety of parameters and weightings, which the
reader should be aware of; these are outlined in the following sections. A Glossary is also
provided in Appendix 1.

A, C & Z Weighting

The dB(A) is the overall single-figure noise level using the “A” weighting filter. The frequency
of sound is the “pitch” and is expressed in Hertz (Hz). Human hearing is less sensitive
at very low and very high frequencies, that is to say it is not uniform across the sound
spectrum. In order to account for this weighting, filters are commonly applied when measuring
and/or assessing sound. The most common frequency weighting in current use is ‘A-
weighting’. This weighting mechanism conforms approximately to the response of the human
ear at moderate levels. Sound pressure levels measured using ‘A-weighting’ are expressed
as Lpa(dB), as shown in Figure 5 (red line). This line represents what humans are physically
capable of hearing.

The dB(C) is represented by the light blue line in Figure 5. The C-Weighting curve represents
what humans hear when the sound is turned up i.e., we become more sensitive to the lower
frequencies. The C-weighting filter is often applied to measurements when representing peak
levels. The A and C weightings are the most meaningful for describing the frequency response
of the human ear toward real world sounds.

The dB(Z) (or dB(L)) is the un-weighted or linear noise response shown by the dark blue line
in Figure 5. It is the overall single figure noise level with no filters i.e., it gives equal weight to
all frequencies. The Linear Weighting or Z-Weighting (no weighting and thus no filter) may be
applied, for example, where an analysis of the sound source is required rather than the
effect the sound has on humans or where low frequency sound is under investigation.

Figure 5. A, C & Z Weighting Filter Shape
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The QR code provides a link to a sound file of a music sample (by permission of Ross Wilson)
which, provided it is being replayed through a sound system with good low-frequency
performance, illustrates the effect of the “A” weighting filter. It removes the bass from the




music. The first sample on the sound file is unfiltered (Linear or Z weighted) whilst the second
is “A” weighted.

Although we measure noise using the A-weighted scale, this can create an issue when
assessing environmental noise as it progressively attenuates low frequency sound as shown
in Figure 5 (i.e. we can’t hear low frequency noise as well as the mid-high frequency noise).
This can lead to an underestimation of the presence and impact of lower frequency noise.

L aeg

This is the “A” weighted equivalent continuous noise level. The meter converts a varying noise
level into a steady noise level with the same energy content as shown in Figure 6. The Laeq Of
the highly impulsive sound is 84dB(A) i.e. the varying sound contains the same energy as a
steady sound of 84dB(A).

Figure 6. L aeq NOiSe Representation
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Lago and L a10

These are statistical “A” weighted noise parameters, completely unrelated to the Laeq. Laso iS
used to assess the continuous steady background noise by measuring the noise level that is
exceeded for 90% of the time. The Laio is @ measurement of the variability of the sound, it is
the noise level that is exceeded for only 10% of the time. In a quiet street, the Lago Will measure
the steady hum from a distant motorway and will ignore short term events such as occasional
passing cars whereas the Laip will ignore the steady noise and instead will just take into
account the passing cars.

For continuous steady noise, both values (and the Laeg) Will be close together. The more
variable the noise environment, the greater the difference between the two values. Figure 7
illustrates the principles, showing a 30-minute noise reading where the Laeq is 52dBA, the Lago
is 37dBA and the Laio is 55dBA.




Figure 7. L ag0 & La1o NOise Representation
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Sound signatures can be described in terms of frequency content. In order to investigate the
frequency content of the noise in more detail it is necessary to divide the frequency range into
bands and measure the sound pressure level in each band. Examples of different frequencies
are provided if you scan the following QR codes. Note that the low frequency 100Hz sound is
barely audible (and may not be audible to some), whereas the 1kHz and 4kHz sounds are
clearly audible in the mid and high frequency ranges.

There are 3 types of frequency analysis performed on un-weighted dB(Z) noise
measurements:

1/1 Octave Bands: This is low frequency resolution that provides the basic “shape” of the
sound signature i.e. the relative levels of sound in each frequency band. For example, the
1kHz octave band sums the noise energy from 707Hz to 1414Hz. This works well for
assessing broadband noise with no tonal content. It is not used for environmental noise
assessment.




1/3 Octave Bands: These provide a slightly higher frequency resolution by splitting each
octave band into three. For example, the 1kHz third-octave band sums the noise energy from
891Hz to 1122Hz. The 1/1 octave and 1/3 octave bands are shown in Table 1.

Narrow Band: This provides very high resolution of the frequencies present in the sound and
accurately reflects the subjective impression of sounds. Consequently, it is the recommended
approach to evaluate tonal content in noise, particularly when there is difficulty in identifying
the tonal noise source by 1/3 octave means.

Figure 8 provides an overlay of the three types of frequency analysis for the same sound.

Figure 8. 1/1/, 1/3 and Narrow Band Frequency Analy sis
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Table 1. Octave Band Frequencies

Lower Band Center Upper Band Lower Center Upper Band
Limit Frequency Limit Band Limit | Frequency Limit
(Hz) (Hz) (Hz) (Hz) (Hz) (Hz)

11.2 125 141

11 16 22 14.1 16 17.8
17.8 20 224

22.4 25 28.2

22 315 44 28.2 315 355
355 40 44.7

44.7 50 56.2

44 63 88 56.2 63 70.8
70.8 80 89.1

89.1 100 112

88 125 177 112 125 141
141 160 178

178 200 224

177 250 355 224 250 282
282 315 355

355 400 447

355 500 710 447 500 562
562 630 708

708 800 891

710 1000 1420 891 1000 1122
1122 1250 1413

1413 1600 1778

1420 2000 2840 1778 2000 2239
2239 2500 2818

2818 3150 3548

2840 4000 2680 3548 4000 4467
4467 5000 5623

5623 6300 7079

5680 8000 11360 7079 8000 8913
8913 10000 11220
11220 12500 14130
11360 16000 22720 14130 16000 17780
17780 20000 22390

Tonal Noise

People are particularly sensitive to tonal noise (hum, whine, throb, drone etc) where noise
energy is concentrated at particular frequencies. The peaks in the red narrow band analysis
plot in Figure 8 are tones. Narrow band analysis not only proves the presence of tones, it also
identifies the precise frequency of each tone, so it is an indispensable tool to identify tonal
noise sources.




Low Frequency Noise

The defined range of low frequency sound varies, depending on the standard / guidance being
followed, but for the purposes of this document, sound in the frequency range of c10Hz up to
200Hz can be regarded as "low frequency". The lower the frequency of the noise, the less a
given level will contribute to the overall dB(A). Consequently, dB(A) is not a good parameter
to use when assessing low frequency sound. In addition, low frequency sound has a long
wavelength and is therefore much less directional than higher frequency sound. This can make
identifying the source much more difficult (unless there is tonal content), particularly if the
source and receiver are some distance from each other.

An additional complication is that conventional techniques to control noise, such as barriers
and silencers, are not very effective at low frequencies due to the long wavelength of sound,
which can travel over and around a barrier, regardless of distance from the source. The
importance of assessing the frequency of sound in barrier design is discussed further in
section 13.7.

Impulsive Noise

Impulsive noise is sound characterized by brief bursts of sound pressure at a level which is
significantly higher than the background, as shown earlier in Figure 6. Impulsive sound is
sound with a sudden onset. "Sudden” is based on an auditive judgement, which is expressed
in terms of physical measurements as specified in ISO/PAS 1996-3:2022.

Adding decibels

A decibel is a logarithmic unit, so 10 decibels is equivalent to 10 times more power / amplitude
than O decibels. To get the overall sound level in dB for a variety of noise sources, use the
following formula:

SPL = 10*log(107(L1/10) + 10~(L2/10) ... + 10N (Ln/10))

In this situation the L1 and L2 represent the dB Level 1 and dB Level 2. If you had a speaker
playing a sound at 50dB and you added another speaker playing a sound at 50dB, the overall
sound pressure level would be:

SPL = 10*log(107(50/10) + 10°(50/10)) = 53dB

As a rule of thumb, when two decibel levels are equal or within 1 dB of each other, their sum
is 3 dB higher than the higher individual level. e.g. 89 dBA + 89 dBA = 92 dBA

If you have a number of noise levels that you need to add, use a scientific calculator, an excel
spreadsheet with calculations built in or an online calculator to get the overall sound pressure
level.




4.0 COMPETENT PERSON

A competent person is someone who can demonstrate sufficient technical knowledge,
experience and skill appropriate to the nature of the work to be undertaken. While no one
training course exists in Ireland or internationally that provide the technical knowledge required
to be considered “competent” at environmental noise measurements, competent persons in
the acoustic field will generally come from engineering or scientific backgrounds, and have
specific acoustics knowledge gained at certificate, diploma, degree, master's or doctorate
level. Having the technical knowledge is only part of the overall picture, as a competent person
requires experience gained on the job as well as skill to collect, analyse and interpret noise
data. It is important to note that a person may have knowledge and experience of
environmental noise measurements, but this may not be sufficient for analysing and
interpreting noise data, especially where specific acoustic features e.g. tonal/impulsive noise
is present.

To be considered a competent person for environmental noise survey work, an individual must
be able to demonstrate proficiency in terms of (a) Qualifications (b) Training and (c)
Experience (see examples of each in Table 2). Note that in certain cases, (e.g. sites with a
large number of monitoring locations), it may be acceptable for basic survey work to be
conducted by staff who may not yet possess all the competencies listed in Table 2, once they
are under the supervision of a senior colleague who is competent. A clear statement of
proficiencies for each member of the monitoring and assessment team in each category
should be provided in a noise assessment report.

The EPA require that all surveys shall be supervised, and reports reviewed, by senior
personnel with relevant acoustic qualifications, training and at least 3 years of recent, regular
and relevant experience. Investigations into issues involving tonal, impulsive or low frequency
noise shall be led by senior personnel with experience in those specific issues.

Table 2. Examples of Competency in Environmental No  ise Assessment

(A) Qualification
A recognised acoustic qualification.

Membership of a professional or trade body (e.g. th e Institute of
Acoustics, the Association of Acoustic Consultants of Ireland, etc.).



(B) Training

Comprehension of the requirements of relevant acous tic standards.
Knowledge of relevant noise indices.
An ability to perform necessary acoustic calculatio ns where appropriate.

Familiarity with acoustic software such as that use d for the analysis of
survey data and noise modelling.

A clear understanding of the licensing obligations with regard to noise.
Demonstration of participation in Continual Profess ional Development in
acoustics.

(C) Experience
Experience in acoustic monitoring, noise survey equ ipment and

technical reporting.

Practical knowledge and experience of spectrum anal  ysis, octave band,
1/3 octave band and narrow band analysis and the ab ility to assess tonal
and impulsive elements.

An ability to analyse, interpret and explain result  s.

An ability to recognise when more specialist expert ise may be needed,
e.g. engineering noise control expertise or experti se re NANRA45 for low
frequency noise.




5.0 ENVIRONMENTAL NOISE CRITERIA

When preparing an IE/IPC or Waste Licence application, it is considered that one of the most
important aspects of the noise section should relate to the proposal and justification of suitable
criteria noise levels (noise limits) that will apply to the operation in question. This section
outlines the pertinent factors that should be considered and provides a simple scoping process
to arrive at suitable noise criteria. It is considered that the guidance outlined here will be
appropriate for the majority of situations; however, in certain instances an alternative approach
may be considered. In these cases, the Agency will consider each application on its own merits
following review of any detailed acoustic assessments and associated discussion put forward.

5.1 Noise Conditions in EPA Licences

The EPA sets conditions relating to noise and impaoses noise limits on scheduled industrial
activities. The application of conditions and limits should seek to minimise the amount of noise
to which people in Noise Sensitive Locations (NSLs) are exposed. Examples of such locations
include dwellings, hospitals, schools, places of worship and areas of high amenity. A more
complete definition of the term NSL is often given in licences and a definition is also given in
Appendix 1.

Typical noise conditions state;
Noise from the installation shall not give rise to sound pressure levels measured at any

Noise Sensitive Location which exceed the limit value(s).

There shall be no clearly audible tonal component or impulsive component in the noise
emission from the activity at any NSL.

The licensee shall carry out a noise survey of the site operations annually. The survey
programme shall be undertaken in accordance with the methodology specified in the
‘Guidance Note for Noise: Licence Applications, Surveys and Assessments in Relation to
Scheduled Activities (NG4) published by the Agency.

Some licences may also include conditions in relation to the requirement for preparing,
maintaining and implement a noise management plan, for example;

The licensee shall prepare, maintain and implement, to the satisfaction of the Agency, a
Noise Management Plan.
The plan shall outline noise reduction and abatement measures.

The plan to reduce noise emissions should include the following mitigation measure(s):
abatement and enclosure of operations, processes and equipment giving rise to
exceedances of noise limit values measured at noise sensitive locations.

The plan shall be prepared in accordance with the Agency’s Guidance Note for Noise:
Licence Applications, Surveys and Assessments in Relation to Scheduled Activities (NG4).

The plan shall be reviewed and updated annually.

Further details on the requirements of Noise Management Planning is provided in Section 11.



When an EPA licence includes conditions relating to noise emissions, this would normally
entail specified numerical noise limits which are not to be exceeded. These limits may apply
to individual sources of noise on the site itself, at the boundary of the site or at the nearest
NSL. The setting of noise limits at any or all of these locations may be required, and the
assignment of such limits will be decided during the licensing process for the facility. During
all periods, rigorous efforts should be made to avoid clearly audible tones and impulsive noise
at all sensitive locations. If tonal and impulsive noise is present, appropriate penalties are to
be applied to day and evening time readings; no clearly audible tonal or impulsive
characteristics should be present at night time.

All reasonably practicable measures should be adopted at licensed facilities to minimise the
noise impact of the activity and BAT should be used in the selection and implementation of
appropriate noise mitigation measures and controls. While BAT must be applied on a case by
case basis, the noise attributable solely to on-site activities, expressed as a free-field value at
any NSL, should not generally exceed the values in Figure 9.

Figure 9. Typical Noise Limits
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The La,r day and evening reading is the rated noise level , equal to the site specific sound
level Laeq (refer to section 7.8) at the assessment location over a specified measurement time
interval (T), plus the specified adjustments for tonal character and/or impulsiveness of

the sound . Further information on penalties to be applied is provided in the following sections.

If tonal (refer to section 8.3) and/or impulsive (refer to section 10.3) characteristics are clearly
audible at night, then this alone is a non-compliance with the licence, regardless of the overall
noise level.

In instances where an older licence is in place, the noise criteria stated in the licence still
stand. If these licences come under review at a future date, consideration will be given on a
case-by case basis in relation to changing from the previous approach (i.e. daytime and night-
time noise limits) to the approach outlined in this guidance note (i.e. daytime, evening and
night-time limits).

EPA licences require that, in addition to the licence limit values and conditions, the noise from
the licensed facility shall not be so loud, so continuous, so repeated, of such duration or pitch,
and should not occur at such times, as to give reasonable grounds for annoyance. Detailed
assessment is required for sites where this is the case, as explained in this guidance.



In particularly Quiet Areas, such as remote or rural settings, where the background noise
levels are very low, lower noise limits may be more appropriate and this may be reflected in
more stringent licence limits being set. Further guidance on the assessment of Quiet Areas
and areas of low background noise is outlined in the following sections. In the context of this
document, these are two distinct and different areas of concern.

5.2 Pertinent Factors in Determining Noise Controls and
Limits

The primary objective of this guidance note is to provide some practical information and advice
in respect of those activities that are listed in the First Schedule to the Environmental
Protection Agency Acts of 1992 as amended and the Third and Fourth Schedules to the Waste
Management Acts of 1996 as amended. While the guidance note deals in general terms with
the approach to be taken in the assessment and control of noise, it does not purport to be a
statement of BAT with respect to the noise emissions from these activities, as outlined in
Section 2.4.

The generation of excessive noise in the community can have undesirable effects on the
population. Noise is liable to give rise to complaints whenever the level exceeds the pre-
existing level by a certain margin, whenever it exceeds certain absolute values or whenever it
contains acoustic characteristics e.g. tonal/impulsive or other characteristics. The application
of controls and limits should seek to minimise the amount of noise to which people in NSLs
are exposed.

5.3 Quiet Area Screening & Low Background Noise

This section of the guidance outlines how a Quiet Area is assessed and how an area of low
background noise is assessed, both of which are distinct and different areas of concern in the
context of this document.

5.3.1 Quiet Area Screening of the Development Locat ion

According to the Agency publication Environmental Quality Objectives - Noise in Quiet Areas,
a ‘Quiet Area’ in open countryside is “undisturbed by noise from traffic, industry or recreational
activities”. In addition, the documents states that ‘the noise from anthropogenic (human)
sources should not be clearly audible at any point within Quiet Areas’.

It should be noted that, in a Quiet Area, it does not necessarily follow that levels of noise within
the area will be low. The noise levels in a quiet area will typically have little, if any, contribution
from manmade (i.e. anthropogenic) noise sources such as road, rail or industrial sources.
However, the noise levels may be elevated due to the natural noises that form the soundscape
of the area in question. Some rural areas may not fall within the definition of a "Quiet Area"
during the day, but may meet the criteria at night time, so the objective would be to preserve
the night time noise levels in this instance.

In reality, if a Quiet Area in open countryside exists, then development options will be limited
as the noise limit criteria are extremely low; the objectives are to preserve these areas where



they exist and ensure that new activity or development does not increase the existing
background noise levels.

A screening process is undertaken to assess if a development is to be located in a Quiet Area,
as shown in Table 3. If all answers to the criteria are ‘Yes’, then further assessment is required
to determine the background noise in the area and assess if more stringent noise limits are
appropriate to preserve and maintain the area, to avoid harmful effects of environmental noise.

Further details on the noise assessment required if a site is in a Quiet Area is provided in
Section 5.5 and Appendix 2.

If one or more answers in the Table 3 is no, then the site is not in a Quiet Area and a further
assessment should be conducted to see if the development is in an area of Low Background
Noise, as outlined in Section 5.3.2.

Table 3. Quiet Area Screening Criteria

Is your site at Least With a Population of ~ Yes/No
3km Urban Area >1,000 people
10km Urban Area > 5,000 people
15km Urban Area > 10,000 people
3km Local Industry

Noise sources considered industrial in
nature e.g. grain drying facilities,
creameries, small factories etc.

10km Major Industry Centre
5km National Primary Route
7.5km Motorway or Dual Carriageway

5.3.2 Low Background Noise Assessment

If the proposed development location is not in a Quiet Area, it also needs to be assessed to
see if it is an area of Low Background Noise. This is undertaken by comparing the background
(Largo) sound levels during the day, evening and night (taken from a baseline noise- survey),
to the criteria outlined in Figure 10. Following this method, if all three criteria are met, then
the area is considered an area of Low Background Noise and the lower noise limits specified
are applicable.

The average background noise level for a specific period may be represented, for the
purposes of this assessment, as the arithmetic average of the measured Largo Noise level
during the relevant period. Each measurement location will typically have a different average
background noise level, so the measurement results from each location will have to be
compared to the criteria. There may be occasions when, for the same development, some
measurement locations are defined as areas of low background noise and some are not. The
determination of appropriate noise criteria should be considered for each measurement
location in isolation.



Figure 10. Criteria for Low Background Noise Area
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If all three conditions are satisfied then the following
Low Background Noise Limits are to be applied to the site.
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5.4 Strategic Noise Maps

A strategic noise map is a graphical representation of the predicted situation with regards to
noise in a particular area and from particular noise sources, with different colours representing
different noise levels in decibels - dB(A). Under the Environmental Noise Regulations,
strategic noise maps are to be prepared every 5 years from the following sources:

Major roads (>3 million vehicle movements per year)
Major rail (>30,000 rail passages per year)
Major airports (>50,000 air movements per year)

Major cities (i.e. agglomerations >100,000 inhabitants), which include Dublin, Cork and
Limerick

It should be noted that the main focus of noise maps is the strategic management of
environmental noise, based upon a notional annual average day. They should not be seen as
representing what may be measured directly at any location within the map.

Following the preparation of the noise maps, Noise Action plans are developed by Local
Authorities in order to manage noise issues and effects. Noise Action Plans are intended for
defining Important Areas (1As) where the Lgen iIs 53dB and Lnignt is  45dB (in line with WHO
2018 guidelines?). Lqen is the day-evening-night noise indicator and represents the noise
indicator for overall annoyance. It is ‘weighted’ to account for extra annoyance in the evening
and night periods.

Most Important Areas (MIAs), i.e. Important Areas with the largest concentration of people
highly annoyed due to noise, are to be defined in Noise Action Plans along with Priority
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Important Areas (PIAs) i.e. those where the Local Authority commits to undertaking an
assessment of noise mitigation for identified PIAs. Noise Action Plans should also identify
areas below the recommended level for the purposes of preservation, to help identify Quiet
Areas i.e. a space that is not affected by noise from transport, industrial activities or
recreational noise.

Within the three agglomerations of Dublin, Cork and Limerick, industrial noise from IE / IPC
and Waste licensed sites falls within the scope of the Environmental Noise Regulatio