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EXECUTIVE SUMMARY

In short

This report describes CNOSSOS-EU, the common methodological framework for strategic
noise mapping under the Environmental Noise Directive (2002/49/EC). It also outlines the
process and the key actors involved in the development of CNOSSOS-EU. The report closes the
development phase of the CNOSSOS-EU process (2010-2012) and represents the technical
basis for the amendment of Annex Il of the Directive, in connection with the implementation
phase of CNOSSOS-EU (2012-2015). The ultimate goal is to have the common noise
assessment methodology operational for the next round of strategic noise mapping in the
European Union, foreseen for 2017.

Context

Europe is acting to fight noise pollution. The Environmental Noise Directive (2002/49/EC)
requires EU Member States to determine the exposure to environmental noise through
strategic noise mapping and elaborate action plans to reduce noise pollution. Since June
2007, EU countries are obliged to produce strategic noise maps for all major roads, railways,
airports and agglomerations, on a five-year basis. These noise maps are used by national
competent authorities to identify priorities for action planning and by the European
Commission to globally assess noise exposure across the EU. This information also serves to
inform the general public about the levels of noise to which they are exposed, and about
actions undertaken to reduce noise pollution to a level not harmful to public health and the
environment.

A common harmonised framework for noise assessment

A common approach for assessing noise levels in Europe is an important prerequisite for
improving the effectiveness of implementing the Environmental Noise Directive. This will
help in obtaining consistent and comparable figures on the number of people exposed to
noise levels in and across EU Member States. To achieve this, Article 6.2 of the Directive
foresees the development of a harmonised methodological framework for noise assessment.
In 2009, the European Commission decided to develop CNOSSOS-EU (Common NOise
aSSessment MethOdS) for noise mapping of road traffic, railway traffic, aircraft and industrial
noise.

The present report describes this methodological framework, which was developed in the
development phase (phase A) of the CNOSSOS-EU process to be applied for strategic noise
mapping in Europe. It was based on state-of-the-art scientific, technical and practical
knowledge about environmental noise assessment in Europe, while considering the cost
burden incurred by EU countries when undertaking the periodic strategic noise mapping.

The core of the CNOSSOS-EU methodological framework consists of:
e aquality framework that describes the objectives and requirements of CNOSSOS-EU;

e parts describing road traffic, railway traffic, industrial noise source emission and
sound propagation;
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e a part describing the methodology chosen for the aircraft noise prediction and its
associated performance database;

e a methodology to assign receiver points to the facades of buildings and to assign
population data to the receiver points at the facades of buildings;

e the scope and the concept of the “Guidance for the competent use of CNOSSOS-EU”,
which should be fully developed in the implementation phase (phase B) of the
CNOSSOS-EU process.

Moreover, a summary on the outcome of the revision of the Electronic Noise Data Reporting
Mechanism, which was led by the European Environment Agency, is also included in the
present report as it represents the key interface between the noise assessment throughout
Europe and the sharing of the results by means of one common noise methodological
framework.

CNOSSOS-EU was developed during the period 2009-2012 by the European Commission in a
cooperative process involving the European Environmental Agency, the World Health
Organization Europe, the European Aviation Safety Agency and experts nominated by EU
countries. Besides the development of the common noise methodological framework, the
CNOSSOS-EU process has also fostered dialogue between the stakeholders involved, and
enabled them to liaise and perform their activities synergistically under a joint collaborative
framework to face the challenges ahead:

e Make available to European citizens reliable information on the noise levels they are
exposed to and the associated health implications;

e Draw appropriate action plans for preventing and reducing exposure to harmful levels
of noise in a sustainable and resource-efficient way.

The readers of the present report are encouraged to also consult its companion JRC Master
Report’, as this latter report provides the justification basis for the choices made about the
various parts of the CNOSSOS-EU methodological framework for strategic noise mapping.

The way forward

Based on this report, the European Commission will amend Annex Il of Directive 2002/49/EC,
in connection with the implementation phase of CNOSSOS-EU (phase B) in 2012-2015. The
ultimate goal is to have the common noise assessment methodology operational for the next
round of strategic noise mapping in the European Union, in 2017.

During phase B, the CNOSSOS-EU methodological framework will be extended to allow its
application by EU Member States on a voluntary basis for other specific types of assessment
at local scale (e.g. action planning). For the latter, the precision and accuracy requirements of
the assessment are usually higher to those when producing strategic noise maps as required
by Directive 2002/49/EC (mandatory requirement) in which case economically affordable
solutions (i.e. related to input data gathering and computational time) are sought by
eventually reducing the requirements of precision and accuracy.

' JRC Master Report on “Common Noise Assessment Methods in Europe (CNOSSOS-EU): Outcome and
Resolutions of the CNOSSOS-EU Technical Committee & Working Groups” (2012)
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CHAPTER I. INTRODUCTION

I.1. Background and objectives of this report
1.1.1. CNOSSOS-EU in relation to the Noise Directive 2002/49/EC

The European Directive on the Assessment and Management of Environmental Noise
(2002/49/EC) (END) of the European Parliament and of the Council requires that the EU
Member States (MS) produce strategic noise maps for all major roads, railways, airports and
agglomerations pursuant to Article 7 (1), starting as from 30 June 2007 on a five-year basis.
Strategic noise maps are to be used by the Competent Authorities (CA) in the EU MS to
identify priorities for action planning and by the Commission to assess the number of people
exposed to noise. This information will also serve to inform the general public about the
levels of noise to which they are exposed and the actions which are undertaken to reduce
this exposure to noise levels that are not harmful for public health.

One of the objectives of the END is to establish a common approach to assess the exposure
to environmental noise throughout the European Union. For this purpose, a set of common
noise indicators is defined in the Directive, namely the day-evening-night level L., and the
night level L., and strategic noise maps are being produced by EU MS in accordance with
Article 7 of the END. The main objective of strategic noise mapping is to assess the exposure
of people living in agglomerations or in the vicinity of main roads, railways, industrial sites
and airports via these common indicators.

Article 6.2 of the END empowers the European Commission to establish common assessment
methods for the determination of the noise indicators Lg., and Ly;gn:. Until these methods are
adopted, MS may use assessment methods adapted in accordance with Annex Il of the END
and based on the methods laid down in EU MS legislation, provided that these latter
methods give equivalent results to the results obtained with the methods set out in
paragraph 2.2 of Annex .

The Commission assessed the degree of comparability of the results generated by the
different methods during the first round of strategic noise mapping (2006-2007) and
established that the assessment methods laid down in the national transposing measures
differ significantly from the interim methods.? Assessments have shown that it remains
difficult to present consistent and comparable figures on the number of people being
exposed to excessive noise levels within and across EU MS. Difficulties relate, inter alia, to
the different ways of collecting data, data quality and availability, data reporting and the
assessment methods used.?

Consequently, in accordance with Article 6.2 of the Environmental Noise Directive
2002/49/EC (END), the Commission undertook the development of Common NOise
aSSessment methOdS (CNOSSOS-EU) for road traffic, railway traffic, aircraft and industrial
noise to be applied after adoption by MS for strategic noise mapping as required by the END.

2 DG JRC report on “Assessment of the equivalence of national noise mapping methods against the interim
methods” prepared in the context of the NOISE-I administrative arrangement between DG ENV and DG JRC
(contract no 07-0303/2007/477794/MAR/C3)

3 Report from the Commission to the European Parliament and the Council on the implementation of the
Environmental Noise Directive in accordance with Article 11 of the Directive 2002/49/EC, COM(2011) 321 final,
Brussels, 1.6.2011
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The development of CNOSSOS-EU was co-ordinated by the Directorate-General for the Joint
Research Centre (DG JRC) on behalf of the Directorate-General for the Environment (DG ENV)
and was accomplished in the context of two consecutive administrative arrangements
stipulated between DG ENV and DG JRC, namely NOISE-II (contract no 070307/2008/511090)
and NOISE-IIl (contract no 070307/2009/549280).

The Commission’s objective is to have CNOSSOS-EU implemented and operational in EU MS
starting from the third round of strategic noise mapping in 2017.

1.1.2. The CNOSSOS-EU process

The development of the CNOSSOS-EU methodological framework was the fruit of an
intensive and in-depth consultation which involved European Commission services, EEA,
EASA, WHO-Europe and nearly 150 noise experts in two consecutive stages (Figure 1.1).
During an initial informal stage (March 2009 to May 2010), the ground was prepared for the
formal consultation and the technical developments that were undertaken with MS during
the second stage of the project (November 2010 to March 2012). This latter stage involved
the CNOSSOS-EU Technical Committee, which was composed of experts nominated by MS
and set up in November 2010 under the Noise Regulatory Committee (NRC), which is chaired
by the DG ENV.

CNOSSOS-EU

Experts in Other
preparatory experts
phase

Figure 1.1: Experts involved in the CNOSSOS-EU process

Experts

nominated
via NRC
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The CNOSSOS-EU Technical Committee and its associated working groups/drafting teams
(WGs/DTs) were involved in the technical development of the CNOSSOS-EU methodological
framework and acted as the review panel of the content of this report.

The second and formal stage of the CNOSSOS-EU process is schematically presented in Figure
1.2.

PHASE A PHASE B

Development of CNOSSOS-EU
CNOSSOS-EU tools and
methodological validation
framework

Figure 1.2: The steps of the second and formal stage of the CNOSSOS-EU process

1.1.3. The JRC Reference Report on CNOSSOS-EU

This JRC Reference Report describes the core common noise assessment methodological
framework (CNOSSOS-EU) developed for strategic noise mapping in phase A of the CNOSSOS-
EU process, which is compatible with the common noise indicators and forms the technical
basis for amending Annex Il of Directive 2002/49/EC relating to the assessment and
management of environmental noise in Europe via a Commission Implementing Decision.

In phase A of the CNOSSOS-EU process, eight out of the thirteen WGs/DTs of the CNOSSOS-
EU Technical Committee were activated (Figure 1.3). This led to the CNOSSOS-EU
methodological framework, which is described in the various chapters of this report, namely:

e WG 1 on “Quality Framework”
Described the objective and the requirements of CNOSSOS-EU (Chapter Il)
e WG 2 on “Road traffic noise source emission”

Described the road traffic noise source emission part of CNOSSOS-EU and its
associated parameters, along with methodological aspects for establishing a
database of input values for road traffic noise (Chapter Ill)

e WG 3 on “Railway traffic noise source emission”

Described the railway traffic noise source emission part of CNOSSOS-EU and its
associated parameters, along with methodological aspects for establishing a
database of input values for railway traffic noise (Chapter 1V)

e WG 4 on “Aircraft noise prediction”

Described the component of CNOSSOS-EU related to aircraft noise prediction and its
associated performance database (Chapter Vi)

e WG 5 “Sound propagation and industrial noise source emission”

Described the industrial noise source emission and the sound propagation parts of
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CNOSSOS-EU (Chapters V and VI respectively)
WG 6 “Good practice guidelines”

Developed the scope and conceptualised the structure and content of the “Guidance
for the competent use of CNOSSOS-EU”, which should be fully developed in phase B of
the CNOSSOS-EU process (Chapter IX)

WG 9 on “Revised Electronic Noise Data Reporting Mechanism” (ENDRM)

Reviewed the Electronic Noise Data Reporting Mechanism, which was co-ordinated by
the EEA and represents the key interface between noise assessment throughout
Europe and the sharing of results by means of one common noise methodological
framework (Chapter X)

WG 10 on “Assigning noise levels and population to buildings”

Developed the methodology to assign receiver points to the facades of buildings, and
to assign population data to the receiver points at the facades of buildings (Chapter
Vilil).

The outcome of the work performed by the aforementioned eight WGs/DTs (excluding that
of WG/DT 9) constitutes the core part of the CNOSSOS-EU methodological framework, which
will provide the technical basis for the legal text of the Implementing Act related to the
amendment of Annex Il of Directive 2002/49/EC.

The issues tackled and resolutions made by the WGs/DTs activated in phase A of CNOSSOS-
EU are described in the JRC Master Report on CNOSSOS-EU.* The readers of the present
report are encouraged to also consult the Master Report on CNOSSOS-EU as this provides the
justification for the choices made about the various parts of the CNOSSOS-EU
methodological framework for strategic noise mapping.

Four other WGs (plus WG/DT 6 on “Good practice guidelines”) pertain to the implementation
phase of CNOSSOS-EU (2012-2015) in EU MS (phase B), namely:

WG 7 on “CNOSSOS-EU database”

To set up the CNOSSOS-EU database of input data for road traffic, railway traffic,
industrial and aircraft noise and to develop the procedure to be used for transposing
national databases into the CNOSSOS-EU database

WG 8 on “CNOSSOS-EU reference software”

To develop the CNOSSOS-EU reference software for road traffic, railway traffic,
industrial noise source emission and point-to-point propagation calculations and for
aircraft noise prediction

WG 12 on “Pilot studies for CNOSSOS-EU validation”

To develop test cases and pilot studies for various meteorological and ground
configurations (e.g., specific meteorological conditions, particular cross-sections like
valleys/hills, small barriers, street canyons, lateral diffraction around obstacles, etc.)
to validate the CNOSSOS-EU methodological framework in terms of precision,
accuracy and computational time when applied for strategic noise mapping

* JRC Master Report on “Common Noise Assessment Methods in Europe (CNOSSOS-EU): Outcome and
Resolutions of the CNOSSOS-EU Technical Committee & Working Groups” (2012)
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e WG 13 on “Help desk and Training for EU MS”

To provide EU MS with help desk and training on the competent use of the CNOSSOS-
EU methodological framework for strategic noise mapping.

PHASE A

CNOSSOS-EU WG/DT 1 “Quality framework”

CNOSSOS-EU WG/DT 2 “Road traffic noise source emission”

CNOSSOS-EU WG/DT 3 “Railway traffic noise source emission”

CNOSSOS-EU WG/DT 4  “Aircraft noise prediction”

CNOSSOS-EU WG/DT 5 “Sound propagation and industrial noise source emission”
CNOSSOS-EU WG/DT 6  “Good practice guidelines”

CNOSSOS-EU WG/DT 9  “Revised Electronic Noise Data Reporting Mechanism”

CNOSSOS-EU WG/DT 10 “Assigning noise levels and population to buildings”

PHASE B

CNOSSOS-EU WG/DT 6  “Good practice guidelines”
CNOSSOS-EU WG/DT 7  “CNOSSOS-EU database”

CNOSSOS-EU WG/DT 8 “CNOSSOS-EU reference software”

CNOSSOS-EU WG/DT 11 “Burden of disease estimation”

CNOSSOS-EU WG/DT 12 “Pilot studies for CNOSSOS-EU validation”

CNOSSOS-EU WG/DT 13 “Help desk and training for EU MS"

Figure 1.3: CNOSSOS-EU working groups/drafting teams

One additional working group (WG 11) was considered for directly liaising with the on-going
activities on “Burden of disease estimation”, which are co-ordinated by the WHO-European
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Centre for Environment and Health. This serves the purpose of helping the evaluation of the
burden of disease due to environmental noise by using the noise exposure data gathered in
the context of the periodic rounds of strategic noise mapping in Europe.

The overall organisational structure of the CNOSSOS-EU Technical Committee and its
associated WGs/DTs in both phases of the second and formal stage of the CNOSSOS-EU
process is shown in Figure 1.3.

The outcome of all meetings and workshops which were organised in both stages of the
CNOSSOS-EU development may be retrieved via the CIRCA website of DG ENV
(http://circa.europa.eu/Public/irc/env/noisedir/library).

As CNOSSOS-EU has been designed to make cost-efficient calculations of A-weighted outdoor
sound pressure levels for strategic noise maps, it is not necessarily the optimum method for
other purposes. During Phase B of the CNOSSOS-EU process, which will focus on the
implementation of the CNOSSOS-EU tools and validation (2012-2015), the CNOSSOS-EU
methodological framework will be extended to allow its application by EU MS on a voluntary
basis for other specific types of assessment at local scale (e.g. action planning). For the latter,
the precision and accuracy requirements of the assessment are usually higher to those when
producing strategic noise maps as required by Directive 2002/49/EC (mandatory requirement)
in which case economically affordable solutions (i.e. related to input data gathering and
computational time) are sought by eventually reducing the requirements of precision and
accuracy.

The present report describes the core of the CNOSSOS-EU methodological framework for
strategic noise mapping. However, it does not include the input values and databases to be
used for the practical application of CNOSSOS-EU throughout Europe, or the CNOSSOS-EU
reference software, both of which will be developed in phase B of the CNOSSOS-EU process
(DT/WG 7 and DT/WG 8). It should be underlined that CNOSSOS-EU does not aim to cover
the full range of existing national and regional circumstances. However, in the CNOSSOS-EU
“Good practice guidelines” to be developed by CNOSSOS-EU WG/DT 6 during phase B of the
CNOSSOS-EU process, ways to consider and introduce national or regional data will be
described, for example particular road surface types or vehicle types used in some MS.
Moreover, a methodology for adapting national databases of input values to the CNOSSOS-
EU database will also be developed, thus ensuring a smooth transition from existing national
methods to CNOSSOS-EU.

The noise assessment to be performed via CNOSSOS-EU will rely on the availability and
quality of input data. The objective is to apply CNOSSOS-EU in a consistent and transparent
way that optimises the input data collection requirements, the acceptable cost of producing
noise maps over the various rounds of strategic noise mapping in the EU, and the associated
computational time incurred along with the required accuracy of the assessment.

20 of 180



I.2. Definitions and symbols

1.2.1. General concepts
Point source

A point source is an elementary dimensionless representation of an ideal source of noise
located in a specific place in space. Point source strength is expressed exclusively by the
directional sound power level L,,4 per frequency band and towards a specific direction in
space. All relevant parameters that define source strength will be incorporated, including
horizontal and vertical directivity if applicable. See also the definition of 'sound power’ in this
chapter.

Source line/source line segment

A source line’ is an approximate trajectory of a moving equivalent point source or a series of
point sources along the line in the case of fixed sources, all point sources being mutually
incoherent. For practical reasons, a source line can be approximated by a set of straight-line
segments (polyline). However, ideally, it would be represented by a curve in space.

A source line is characterised by a continuous distribution of point sources. The strength of a
source line is expressed as directional sound power level per metre per frequency band,
towards a specific direction in 3D space. All relevant parameters that define source strength
will be incorporated, including horizontal and vertical directivity if applicable. In practice, the
continuous distribution of point sources will be replaced by a discrete distribution, i.e.
equivalent point sources placed at representative positions along the source line. Point
sources are situated at the intersections of each propagation path with each source line.

The segmentation process consists of:
. the splitting of source lines into smaller source line segments

. the replacement of the segments by equivalent point sources.

source line segment

point source

/ source line

\ angle of view
\ (
A .
receiver
Figure 1.4: Source line, source line segment, propagation path and angle of view
Propagation sector/angle of view

The propagation sector is an angular sector drawn from the receiver to both ends of the
source line segment. The angle between the lines from the receiver to both ends of the

> The term ‘source line’ was preferred to the usual term ‘line source’ because the later corresponds to a line of
sources pulsating with coherent phase, whereas in the present method the point sources in the line are
pulsating with incoherent phase.
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source line segment is called the angle of view of the propagation sector (Figure 1.4).

Propagation sectors may include reflections from nearly vertical obstacles by using the image
of either the source or the receiver through the reflecting plane instead of the true position.

Homogeneous propagation sector
A propagation sector is considered to be homogeneous if:

e the directional sound power of the source is almost constant over the source line
segment

e the excess propagation attenuation within the sector varies slowly with the position
along the source line.

Within a homogeneous propagation sector, the source line segment can be replaced with a
single equivalent point source and the excess attenuation can be calculated in a single
representative propagation plane through this point source.

Equivalent vehicle

An equivalent vehicle is an ideal vehicle for which the acoustically relevant properties
correspond to the average of a specific set of real vehicles moving along a specific road or
railway.

Vehicle model

The vehicle model is the acoustical description of a single moving equivalent vehicle at
specific speed and acceleration. A single vehicle might be composed of one or several
mutually incoherent sub-sources at different positions, the strength of which is defined in
terms of their sound power level and directivity, thus in terms of directional source sound
power level.

Traffic model

The traffic model is the acoustical description of a traffic flow, based on the directional
source sound power levels of single moving equivalent vehicles. In the traffic model, the
specific sound power output is combined with statistical data, yielding an equivalent noise
emission for each sub-source in order to produce the source strength of the relevant source
line segments.

NB: As a single vehicle can be represented by one or a set of point sources at different
heights, the resulting traffic model will consist of one or a set of superimposed source lines
that share a single footprint on the ground.

Receiver

A receiver is a single point at which the incident time-averaged sound intensity level will be
calculated. A distinction should be made between free-field receivers that have propagation
paths in all directions (360°) and receivers that represent the incoming acoustical energy on a
facade. The latter will have a total viewing angle of 180° and a bisector perpendicular to the
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facade.

Propagation plane

A propagation plane is a vertical plane passing through the source and receiver positions. The
intersection of the propagation plane with the geometrical (surface) model is represented by
a series of connected line elements representing the terrain, the buildings and the barriers in
a vertical cross-section. It is assumed that the effects of ground reflections, diffraction over
obstacles and meteorological refraction can be predicted with sufficient accuracy from the
geometrical and the acoustical properties in the cross-section.

An illustration of this approximation for the situation with barriers at an arbitrary angle to
the source-receiver line is shown in Figure I.5.

?ur:e\\' — source

recerver receiver

Figure L.5: lllustration of the 2D approximation: the situation with barriers at an
arbitrary angle to the source-receiver line (left) is replaced by barriers
perpendicular to the source-receiver line (right)

Propagation path/geometrical cross-section

A propagation path is defined as the projection of a propagation plane on the horizontal
plane. Propagation paths are essentially a 2D projected view of the site and the third
dimension is added only to calculate the excess attenuation along these paths.

Propagation paths can be classified according to their geometrical characteristics:

e Direct propagation paths are straight lines linking the source directly to the
receiver. This does not necessarily imply that the source is in direct view of the
receiver: as the propagation path is constructed in 2D it may pass over obstacles
that block the line of sight.

¢ Reflected propagation paths are generated by vertical obstacles. It is assumed
that such paths obey the laws of specular reflection in the horizontal plane. Note
that reflections from the ground are taken into account by the Point-to-Point model
and should not be considered as independent propagation paths.

e Laterally diffracted propagation paths are generated by vertical edges of
obstacles. For extended sources (road, railway and aircraft), such paths usually make
a negligible contribution to the total sound levels and can therefore be omitted. For
relatively small-sized sources (i.e. source elements that are smaller than the
propagation distance), as in the case of industrial areas or tunnel openings, the
model may be extended to include such paths.

¢ Propagation paths containing any combination of reflections and diffractions from

23 of 180



vertical obstacles.

Ray path

Each propagation path consists of a set of coherent ray paths. The shortest of these ray paths
is called the ‘main ray path’; a ray path can be either direct (source in view of the receiver),
reflected, diffracted or include any combination of these.

The main difference between ray paths and propagation paths is the way the different
contributions are added: over propagation paths, incoherent summations are performed
(addition of sound energies |p|%), whereas over ray paths, coherent summations are
performed (addition of sound pressures p).

The CNOSSOS-EU method uses coherent summation only for ray paths lying in a single
vertical propagation plane (i.e. to estimate the effects of reflection on the ground). These
effects are built into the point-to-point module described in Chapter VI. Different
propagation paths, even when originating from a single point source, are always considered
as incoherent.

CNOSSOS-EU is a 2.5D method in the sense that:

e |t operates on a 2.5D geometrical model, consisting of a connected set of surfaces
that are either almost horizontal or almost vertical. AlImost horizontal surfaces include
terrain, roofs of buildings, road surfaces, etc. Almost vertical surfaces include barriers
and facades of buildings.

e Propagation paths and sectors are constructed in 2D, in the horizontal plane and
include direct, reflected and diffracted paths. Direct paths include those diffracted
over obstacles. Reflected paths come from almost vertical surfaces. Diffracted paths
come from vertical edges shared by vertical planes.

e Once a propagation path is found, it is converted into a propagation plane, derived
from the intersection of a (set of) vertical plane(s) through the propagation path with
the underlying 2.5D geometrical model. The outcome is a vertical cross-section that is
used as the input to the point-to-point module.

The two cases at the top of Figure 1.6 have additional ray paths compared with ‘regular’
geometries. Advanced path detection methods are required in such cases. In the two cases at
the bottom, it is more efficient to use algorithms for propagation through tunnels and for
radiation from openings rather than generating numerous (higher order) reflection paths.

NB: The CNOSSOS-EU methods are NOT intended to be used in combination with true 3D path
finders.
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Figure 1.6: Examples of ray paths in complex geometries

Sound power

In the CNOSSOS-EU model, the acoustical emission of all sources is defined as directional
sound power level emitted per frequency band. Real sources are commonly close to
reflecting surfaces that are included in the source definition as defined in ISO 9614. The
sound power of the source as defined in this method includes possible effects of reflections
by the surface immediately next to the real source and in a specific direction in space. For
road and railway these nearby surfaces are the surfaces (e.g. asphalt, ballast) under the
source; for industrial noise it can be the ground under a source and/or any nearby vertical
surface opposite to the direction of the source-receiver. This sound power is commonly
defined as ‘semi-free field’ or ‘in situ’ sound power. Any surface that has been included and
counted to determine the directional source sound power level should not be used in the
propagation calculation. In the following chapters, for simplicity, the word ‘level’ is omitted
when referring to sound power levels. All sound power (levels) are defined with reference
sound power W,.

Meteorological effects

Wind speed and air temperature gradients cause refraction of the ray path. For accurate
calculation of propagation effects, such as barrier attenuation and ground reflections, the
definition of the ray path must comply with defined meteorological conditions that are
representative for the site. Therefore, a distinction will be made between for instance
downwind propagation (downward refraction), propagation under neutral conditions
(straight propagation paths) and upwind propagation (upward refraction). Positive
temperature gradients (‘inversion’) have similar effects (if not more pronounced) to
downwind conditions.

Meteorological data

Since the definition of the ray path depends on meteorological conditions, statistical data on
temperature gradients, wind speeds and wind directions in relation to source and receiver
must be collected. Furthermore, meteorological conditions such as temperature, snow
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covering and precipitation influence the sound power output of sources. Such input data
may prove too difficult to obtain, in which case associated parameters may be used, e.g.
cloud covering instead of vertical temperature gradients.

In practice, since meteorological conditions, especially wind speed and direction, can vary
rapidly over time, a statistical classification of these meteorological conditions is necessary
for modelling purposes. These meteorological classes must be defined such that variations
within these classes have an acceptably small effect on the predicted noise levels. However,
these meteorological classes must be realistic with regard to data collection and handling.

From each meteorological class, combined with possible variations in source strength, short-
term noise levels will be calculated. The yearly average noise indicators Lg., and L,;gn can
then be determined by the combination of these short-term noise levels with their
occurrence.

The following are the definitions of the terms used for atmospheric conditions:
e homogeneous atmospheric conditions (or ‘homogeneous conditions’):

atmospheric conditions for which the effective speed of sound waves may be
considered as constant in all directions and at any point of the propagation space. In
these conditions, sound rays are straight segments.

e atmospheric downward-refraction conditions (‘favourable conditions’):

atmospheric conditions for which the effective speed of sound waves increases with
altitude in the direction of propagation. These conditions generally result in sound
levels at the receiver higher than those observed in homogeneous atmospheric
conditions for an identical sound source. The sound rays are curved towards the
ground.

e atmospheric upward-refraction conditions (or ‘unfavourable conditions’):

atmospheric conditions for which the effective speed of sound waves decreases with
altitude in the direction of propagation. These conditions generally result in sound
levels at the receiver lower than those observed in homogeneous atmospheric
conditions for an identical sound source. The sound rays are curved towards the sky.
This document does not propose calculation formulae for unfavourable conditions.

e Jlong-term occurrence of downward-refraction conditions (or occurrence of
favourable conditions), p:

probability of occurrence of favourable atmospheric conditions over a long period in a
given direction and for the reference interval considered. This value is dimensionless
and is between 0 and 1.

1.2.2. Frequency range and band definitions

The CNOSSOS-EU method is valid for determining noise in the frequency range from 125 Hz
to 4 kHz for road traffic noise, from 125 Hz to 4 kHz for railway noise, from 63 Hz to 4 kHz for
industrial noise and from 50 Hz to 10 kHz for aircraft noise. It provides frequency band
results at the corresponding frequency interval.
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Calculations are performed in octave bands for road traffic, railway traffic and industrial
noise. Aircraft noise integrates all spectra into a single number (NPD data) for calculations.
For road traffic, railway traffic and industrial noise, based on these 1/3 octave band results,
the A-weighted sound pressure level L., r is computed by summation over all frequencies:

+4,)/10

Loyrs
L =10xIgY 10l

eq,

(I-1)

i=1
where
A;denotes the A-weighting correction according to IEC 61672-1

i = frequency band index.

1.2.3. Indicators
Noise indicators

The long-term average noise indicator specified in European Directive 2002/49/EC is the day-
evening-night indicator, L., defined by:

(I-2)

LDEN

~10x1g E 1051 4 i 1 O(meng+5)/10 N i 1 O(ng,l,ﬂo)/lo
24 24 24

where

Liay (respectively Leyening and Lyign) is the A-weighted long-term average sound level, as
defined in ISO 1996-2: 2007, determined over all the day (respectively evening and night)
periods of a year, and obtained on the basis of L., r as defined in Section 1.2.2.

The day is 12 hours, the evening four hours and the night eight hours, and a year is a relevant
year as regards the emission of sound and an average year as regards the meteorological
circumstances. Day, evening and night periods may be defined slightly differently at national
level.

The parameters used in the various formulations are usually defined locally in the respective
sections. A few general parameters are common to the formulations and they are
summarised in the following two tables.
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Noise parameters:

L, Instantaneous sound pressure level [dB] (re. 2 10 Pa)

Luegrr Global long-term sound level L ., due to all sources and [dB] (re. 2 10 Pa)
image sources at point R

Ly ‘In situ’ sound power level of a point source (moving or [dB] (re. 10" W)
steady)

Lwi air Directional ‘in situ’ sound power level for the i-th [dB] (re. 10%* W)
frequency band

Ly Average ‘in situ’ sound power level per metre of source [dB] (re. 10" W)
line

Other physical parameters:

p r.m.s. of the instantaneous sound pressure [Pa]
Po Reference sound pressure = 2 10° Pa [Pa]
Wy Reference sound power = 102w [watt]
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CHAPTER Il. QUALITY FRAMEWORK

I1.1 Objective of CNOSSOS-EU

The main objective of the CNOSSOS-EU methodological framework is the following:

The process should develop a consistent method of assessment capable of providing comparable
results from the strategic noise mapping carried out by MS to fulfil their obligations under the
END.

11.2 CNOSSOS-EU requirements

1.
2.

CNOSSOS-EU should be designed to produce plausible noise maps showing plausible results.

The precise sources/scope to be included in the strategic noise mapping should be defined. In
doing so, the burden imposed by including a certain source should be balanced against the
noise impact of that source:

a. For road transport, define exactly which roads should be included in the road noise
mapping of an agglomeration;

b. For rail transport, define exactly which railways, trams and light rail systems should be
included in the railway noise mapping of an agglomeration;

c. Forindustry, define exactly the industry types to be included in the agglomerations;

d. For air transport, define the precise airports that should be mapped, in particular in
relation to non-major airports affecting agglomerations;

e. For agglomerations, define exactly what an agglomeration is for the purposes of strategic
noise mapping.

It is recognised that as the definition of an agglomeration is part of the END text, this cannot
be changed as part of these requirements.

It is recognised that it is essential for some input parameters to be included in the mapping,
but that others are only significant in specific local situations. To provide consistency, the
CNOSSOS-EU WGs on noise emission sources should identify the essential input parameters.
For the purposes of CNOSSOS-EU, a parameter is considered essential if the range of values
the parameter can take yields variations in Lgen Or Lnighi of more than +2.0 dB(A) 95% C.I. (all
other parameters remaining unchanged). Parameters not considered essential should either
be aggregated with the relevant essential parameter and/or have a default input value
defined.

In the application of CNOSSOS-EU, the input data for the essential parameters should reflect
the actual usage and there should be no reliance on default input values.

Taking into account the requirement of (3) above, the accuracy required from the essential
input data should be defined by the CNOSSOS-EU WGs on noise emission sources.

For aircraft noise, a precise definition is required for the source information to be used for
airport noise mapping, in particular in relation to flight profiles, dispersion and other
operational conditions, etc.

The conditions for including information in the model about obstacles on the propagation path
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should be defined.

8. The method for carrying out exposure assessments should be defined precisely and designed
to meet the requirement of (1) above. This applies equally to dwelling exposure, area
exposure and population exposure.

9. In all their decision-making, the CNOSSOS-EU WGs on noise emission sources should take into
account the cost to MS of obtaining the input data required and of undertaking the periodic
strategic noise mapping. This applies especially to the definition of sources to be included in
(2) above, to the definition of the essential parameters in (3) above and to the specification of
requirements on input data quality in (5) above.

10. Requirements for Quality Compliance shall be recommended to the MS concerning the
production and reporting of strategic noise maps to the Commission.

Points 2 (a), (b), (c) and (d) mentioned above are recognised to be critical requirements, important
for the consistency of the strategic noise mapping results (i.e. the estimation of the overall
population exposed at specific noise levels in an agglomeration) and needs to be specified. The
aforementioned requirements cannot be developed in detail during Phase A of the CNOSSOS-EU
development, as they have policy, legal and cost implications which are not yet sufficiently
explored.
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IX.6. CNOSSOS-EU guidance: delivery method

Given the extensive nature of the CNOSSOS-EU guidance’s outline table of contents, coupled with
the wide range of requirements of the five identified sets of end users, it has become clear that a
traditional ‘flat’ document or report structure would not provide an efficient or workable solution
for publishing the CNOSSOS-EU guidelines.

With this challenge in mind, a website concept has been developed by DG JRC in order to address a
number of the key challenges associated to the requirements for the CNOSSOS-EU guidelines. It is
considered that the main benefits of the CNOSSOS-EU guidelines’ website concept are as follows:

e  Multi-user authoring

O Enables CNOSSOS-EU WG/DT 6 members to work simultaneously on developing
multiple aspects of the guidelines.

e [nstant reviewing

0 Authored or re-authored content is available immediately for review by the
CNOSSOS-EU WG/DT 6 prior to publication.

e Managed publication

0 An official version can be published to the user community, whilst the next version
is being developed by the CNOSSOS-EU WG/DT 6.

0 Published guidelines can be versioned and time-stamped for traceability.
e User-focused content

0 Authoring content in tiers to match each of the five identified user groups enables
each type of user to access guidelines tailored to their needs, and not be forced to
go through the entire content seeking specific aspects.

o User feedback

0 Commenting by page enables users to provide feedback on specific aspects, which
in turn can improve the review and update process, whilst providing a more
interactive user experience.

e Project tracking

0 Users are able to record the use of Toolkit options and the solutions used for typical
problems. These are recorded within an XML file, which may be downloaded by the
user as a catalogue describing their project.

O Users may manage multiple spate projects in this manner. By using
download/upload project XML data may be shared between users, such as
consultants with clients, or national competent authorities with designated bodies.

e Search

0 The contents of the site will be full-text indexed to facilitate fast searching and
access to relevant information.

e Filtered views

0 The ‘My mapping’ section provides a number of pre-built filtered views through the
pages of data, each matched to the type of user profile.

One of the main benefits perceived of the concept is the proposed use of the XML file underneath
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the website to track choices within the Level 3 Toolkits. This was initially envisaged to help
practitioners understand their choices. However, it has also become clear that it may provide a
number of other benefits:

Mapping practitioner catalogues selections, datasets, etc.;

A ‘mandatory’ button could pre-select the minimum requirements and provide a shopping
list of all items required to meet this;

The XML file could become a method by which authorities manage the actions of
contractors, to track and report their choices;

The XML file could possibly be imported into noise mapping software to help with model
setup;

Users could have multiple XML files per profile in order to run or manage multiple mapping
projects — possible link to Reporting Mechanism Competent Authorities and reporting
entities.

The ‘My Mapping’ section essentially provides a filtered set of pages specifically focused on each of
the identified end user groups.

Similarly, the pages which constitute ‘mandatory’ guidance for strategic noise mapping would be
date/version-controlled, and a filter could provide a consolidated set of ‘mandatory’ pages at a
given date/version which would be reported back with the maps as the version used.

At present there is a proof-of-concept version of the guidelines website which has been developed
within DG JRC to help test out the key ideas and features described above. Below are a number of
screenshots for this proof-of-concept website, with specific aspects highlighted using yellow boxes
and arrows.
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Five embedded levels of use are defined:
e Level 0: Overview: Framework description of the method, aimed at the general public and politicians;
e Level 1: The assessment process: Explanations for the environmental offices and managers of the process at MS level;

e Level 2: Description: General explanation of input data requirements and use of the method. Aimed at people performing the noise
mapping calculations

e Level 3: Toolkit: Exact list of inputs to be used in the calculation.

e Level 4: Details: Hints of the settings and input values, clarification of specific issues, data format tolls for national database conversion,
tools for introducing new values, use of measurements.

Within each of these levels, pages are group together to match the requirements at that level, as indicated in Figure IX.1.

Level 4 - Details

Standard poor- Uncertainty S dB aurf I don't have information! What do 1 do?
Lanewise - great - Uncertainty 0,5 di Road Traffic & ATace, I have a surface, but I don't have values! What do T apply?
Speed 1 don't have information! Ywhat do I do?

Railway Traffic

Industrial Noise

1
[Level 0 - Overview]|

. Hawing Inhabitants: How do I distribute them? (WG10)
Inhabitants > T
40—‘ Mot having Inhabitants: What shall I do? (AG10)

=

Figure IX.1: The five embedded levels of use of the CNOSSOS-EU good practice guidelines
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European Commission

Joipt Research Centre

wie for Health and (omsamer Profeciion

European Commission > JRC > IHCP > CNOSSOS-EU > Home

oot enough daty selected! Search: Enter Search Subemit

Home l Home i

Whereas the drect consequences of noise pollubon lead to permanent heanng loss and imparments, the indirect haalth
effacty ancompass 3 wide range of haalth complicatsons resulting from increased anssety, psychological distrass, deprassson,
e commanecaton problems. In chronic cases this can result in cardovascular problams.

¥ Overnew

¥ Thé JSEessmant process

¥ My mapping The report heghlights that:
Fai.
Q & Ona n thees Ewropeans expenance amnoyance dunng the daytime and one in v has disturbad sbaep at reght
bécsuse of nossi from roads, ralways and sirports.
+ Trafficrelated noise accounts for ower 1 million healthy years of life lost annually to ill health, disability or early death in
the westem countries in the 'WHO European Regeon.
Jul 5, 3 The report whech was released on 30 March 2011 reviews the evidence of health effects consequent to noise exposure and

estmates the burden of diseass in westen European countries. It also provides guidance on how bast to quantdy reks from
Category: Ganeral efvafonmental nosse

Posted by: reindvi

This i the text for the new guideling In order to reduce the health effects of environmental noise, the European Cqmssmﬁ, the WHO/Europe and the Eurcpean
e Environment Agency are collaborating dosely to improve implementation of the 2010 Pamma Dedaration and the European
Union's noise-related directives. JRC. on behalf of the European Commission's Environment Directorate-Ganeral, devalops
and coordmates the common Nose Jssessment methodological framework (CNOSS0S-EU).

~ Tgp

next OyvErview

Level O

Comment

Last uodate: 18 May 2011

European Commission

Joint Research Centre

Institute for Health and Consumer Protection

Euwrgpean Commission > IRC > THCP > CHO:

EU > The asscs: pnt process > Road noise source emission

miot anough dats selected!

Home
¥ Owerview
* The assessment process
¥ Areas of assessment
¥ Road noise source emission
¥ Clasces of vehidas
¥ Compoutsan of raad traffic
¥ Speed
¥ Number and position of sources
* Rond Surface Type
¥ Speed Fluctuation at Road Junclions
¥ Road grachent

¥ Roads - Hints
¥ Raitway noise scurce emission
Industrial noese source emission
Aarcr ol fiEe BoWhSE armEsinn
Sound propagation
G15 and dataset specfications
¥ Noise |evels calculations
¥ Heasurements
¥ Reporting of Results
Public Pemicpation

¥ My mapping

Search: Enter Search Submit

l Road noise source emission -

CNOSS05-E is 3 framework of maethods, which allows a two-level application according to the objective of the assassmant.
The first simplified lewel of application allows performing an overall impatt assessment of 2xposura to moise in the context of
Srategs Aoide MAppng a8 requined by the EMD with reazonable approximations. At the second more sophisticated leval of
appheabion, which réqurés & more precde déterminibon of the nome kevels, CNOSS0S5-EL can 350 bé used by the EUMS on
a vohantary bagis in s detalded version to assess the effectiveness of achions plans and potential new noise reduchon
measures.

For road noige, the methads sllaws caltulation of nome levels of:

+ Matorized road traffic sources, such as passenger cars, delivery vans and lomies, using standard infrastructure (road)
inchuding typical pavement types, both en main highroads, local and regional roads.

~Top
previous Define relevant industries next Classes of vehicles

Add a Commant

Level 1
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European Commission

Joint Research Centre

Institwte for Health and Consumer Protection

an Commission > JRC > [0 CROSS05-EU > The assessment process >

not ancugh data dalected! Saarch: Enter Saarch Submit

Home l Speed

w Dverview The speed of the vehades affects their sound power typcally increasing the sound power with increasing speed. Different
phvysical sources are affected by the speed of the vehida.
Speed is expressed in [km/fh] par each vehiche per road section.

For strategic nose mapping, the speed used s the average annual speed for each specific vehicle dass for each time
¥ areas of assessmert period.

F The assessment process

¥ Road nolse source emission

T make your selaction, please use the Speed - TODLKIT
W Classes of vehicles

e e of v i For detais, please read Speed - DETAILS
¥ Speed
W Epeed - TOOLKIT 2 Top
N data available - TOOLKIT previous Mo data available - TOOLKIT next Speed - TOOLKIT
¥ Number and postion af scurces

¥ Road Surfsce Type Al @ Comment
¥ Speed Fluctuatian 3t Rosd Junctions
¥ Road gradesnt
¥ Roads - Hints
¥ Raitway ncise Sowncs amssan
Industris] ncise scurce emission
Aircraft noise sguTCeE BmESEOn
Sourd propagation
GI5 and dataset specificatons
Vi ok e Level 2
¥ Measurements
¥ Reperting of Results
Public Pamicpaticn
¥ My mapping

FAQ.

European Commission

Joint Research Centre

Institwie for Health and amer Protection

Lurppean Commissian = JRC = IHCP > CNO The assassmen = Spead > Speed - TOOLKIT

not enough dats selected

Search: Enter Search Submit
Home P speed - TooLkIT =
¥ Dverview
F The assessment process Speed for day, evening and mght Low <0.5 48 Lowr
W Aiass of Bisserant Speed for @ach hour of the day L <0.5 48 Madium &
N s s S Speed for day and right Low 0.5 dB High
TR o Bt R S o
¥ Compositsan of road traffic Speed for weekdays Lo 0.5 4B High
b Spaed

¥ Spaad - TOOLKLT
Spead - DETAILS

+/-3 kmih High 0.5 di Madiem
Mo data an TOOLKIT =10 kg Lo 1dB Muddium e
/=20 kimyh Like 2 dB Law
Far mora datais plaase deck HERL
¥ Road gracent .
- [save walsciuon cloar selsction
¥ Roads - Hints
¥ Railmay MeSe SOUTCe BMISSION .
Top
Industrisl noasa scarce aMission
previous Speed next Speed - DETAILS
Aircraft noise sounce emission
Eaurd prapagation A TITEL:

G155 and dataset specfcations
e Level 3
¥ Massuraments
¥ Repodting of Resuts

Pubkc Particpaticn

¥ My mapping
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European Commission

Joint Research Centre

Institute for Health and Consumer Pratection

mmission = ] IHCF

rot encugh dats eelected!

Homa
¥ Oweraew
¥ The assessment process
¥ Areas of assessment
b Boad noise sourcs amission
¥ Clasidd of vahicles
* Composition of road traffc
* Speed
F Speed - TOOLKIT
Spead - DETAILS
o data available - TOCLKIT
¥ Number and position of saurces
¥ Rosd Surface Type
¥ Speed Fluctustion at Road Junctions
¥ Road gradient
¥ Rosds - Mints
¥ Ralway NOise SOUTCE SMISSIon
Industrial noize source emissicn
Alrcraft maise source emission

Sound propagation

Search: Erter Search Submit

Bl speed - DETATLS &

General discussion

1t will generally be impractical for Member States te make traffic flow composition and speed measurements for all the roads
covered by the END. Therefore, it is likely that most Member States will use traffic models a3 thebasis of abtainng a lot of this
data for strategic Noise Mappang PUrp Ity for agglo ns). Thasa madels often only providae paak hourflow
and composition data and journey time speedsd, Such data cannet beused directly for the caloulation of the Lden and Lreght
indicators and, therefore,need to be factored to provide long-term day, evering and night data. Thereare several
possibilties for daing this, for example, by using the traffic datathat has been measured to devebap, validate or maintain a
traffic model, Fromswch measurements it may be possible to produce conversion factors forvanous categonies of roads that
can then be used to estimate the day,evening and night-time flow on these reads. Alkernatively, such conversionfactors
could be developed fram long-term fow and speed measurementstudies specifically undertaken for this purpose.

Road traffic models often provide traffic speeds that are based on joumney times. These speeds ndude the
delaysexperianced at junctions, traffic lights etc. For strategs noisa mappang, the average speed on frae Aowing sections
althe road i generally requined.

Trafhc Mows and speeds are frequently not readily avadable for every lane offul-lane road comdors and accassonally may
not even be available for sachdrectionAlternative ways of assigning flows and speeds in such circumstances arediscussed
below:Assignment by lane Where data @ available for each lane of a mult-lane comndor and this showsthat there s a
significant difference between the traffic data for each lane itmay be appropriabe to assign different data to each lane. 1t may
be importantto da this where reception points are dose to the roead or when the immediatesurroundings of the road may
have a strong influence on noise propagation{for example, where a road is in & cutting or an an embankment]Assignment by
direction. This is normally necessary and particularly 5o whan it is known that trafficdata for the different drections are
sugnificantly dfferent or when the roadgradient may ssgnificantly alfect the noise emission (as determmed by themaodel beng
used but typically when the gradient is greater than 3%).assignment by road.in this case a combined two -way flow

is assigned to a multi-lane roadnomaly to the centre line of the road comidar). This is generally only acceptable for strategic
assessment when the road gradient is not important{as determined by the model being used but typically when the gradient
is lessthan 3%).

Annex 1V {3} of the END smdicates that noise maps for agglomerations have toplace 3 specal emphasis on road traffic. A stct

spead on low flow roads whare reliablaflow data is wnavailable, or indeed on which low flow reads need to

GIS and dstaset specications Le it r;n af the ENDeauld mean that sl roads i apglomerations have to be mapped. However, noadvice i provided on
u bg'l

¥ bcese bevals calodations

¥ Measuremerts

¥ Reporting of Results
Public Fartsipation

¥ My mapping

European Commission

ped,
L Mow Fomds

TraMic Maw data is unlikely to be avadable for every road in an agglomeration, especialy for low Aow roads, but the END
impligs that all reads have to betaken inte account and mappad, in these areas.There appear to be three possible sohtions
ko this problem, which havevarying degrees of associated complexity, acouracy and expense, They areas follows: 1. Obian
and use accurate traffic llow data from a traffic Aow model andfortraffic counts for all roads, mduding low flow roads. This is

Joint Research Centre

Inititute for Health and Condmmer Pratection

Lurppesn Commission > JRG > THCF > CHOSS05S-

> My mapping > Competent authority

not enough data selected

Home
¥ Oyerview
¥ The assessment process
F Hy mapping
Competent authority

FAQ.

Jil 5, 2010

New guideline onling

Categary: Ganaral

Posted by reinawi

This i the text far the new guideling
NEwWs.

Filtered View

Search: Enter Search Subersi
. Competent authority =
argas of assessment
% specfications
Monge madel
Moige level caloulationg
Maniterng
Bost processing and analbysis
Eeporting of Results
r tigssan
Speed
5 - TOOLKIT
Eublc Partiopation
Iepize caloulation methods
* Yoo
Previous My Magon next EAD,

add a Comment

Last update: 10 Asgusi 21D

Figure IX.2: Screenshots of the proof-of-concept CNOSSOS-EU guidelines website

137 of 180



IX.7. Detailed content of the CNOSSOS-EU guidance

The potential five-level content of the CNOSSOS-EU guidance is shown in detail in the table below. It should be
noted that the following table was built by CNOSSOS-EU WG/DT 6 on the basis of the first version of the
CNOSSOS-EU methodological framework (May 2010) and should therefore be updated according to the
content of the present report and the outcome of phase B of the CNOSSOS-EU process.

138 of 180



ITEM

The assessment process

Define agglomerations

LEVELO

LEVEL1

LEVEL 2

Discussion on the effect
of including/excluding
areas

To be defined

LEVEL 3

LEVEL 4

To be defined

Priority (*)

Method
related?

Define locations of major sources

Discussion on the effect
of including/excluding
sources and the definition
of major sources within
agglomerations

To be defined

To be defined

no

Define areas of noise modelling

Area of data to be
collected to build the
noise model (two
different cases for
agglomeration and major
infrastructure)

To be defined

To be defined

no

Define relevant industries

Purpose of the selection.
Selection of industrial
activities with significant

To be defined

To be defined

no
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contribution to noise
levels

6. Noise calculation methods

Road traffic source

Description in general

Road noise source emission terms of what parameters yes
are required
Rolling and propulsion
noise coefficients Ag, Bg,
Ap, Bp and Cp, and other
. . Describes the use of 2,3 or 4 parameters such as traffic
Classes of vehicles Lists the classes S yes
classes flow, directivity, road
surface effect are also
class-dependent. Link with
national database
Describes the source
Number and position of sources position for each class of [Reduction in the number of sources |To be defined yes
vehicle (1 sentence)
) Describes the generic What parameter to use, effect of )
Traffic flow & . P o To be defined yes
model (1 sentence) vehicle class distribution
Speed Describes speed effect What speed parameter to consider |To be defined yes
Describes rolling noise . . . Update rolling noise
. . - l . ! g. l Link with speed item P - ng nol .
Rolling noise emission calculation. Requires N - coefficients Az and Bg, link yes
. Definition of Az and By coefficients . .
speed as input parameter with national database
Requires speed and Propulsion noise
. . q ; P . Link with speed and acceleration coefficients Ap, Bp and Cp,
Propulsion noise acceleration as input . - ; yes
parameters link with national
parameters
database
Li he existi f
Description of reference Ists the existing types o roac_j Link with measurement
) surfaces and the expected noise .
Effect of type of road surface road surface, potential ) . |standards and national yes
reductions (look-up table according
effect of road surfaces databases
to MS)
Source directivit Description of directivity [Advice on when to use it (specific os
¥ and expected effect tests) ¥
Advice on when and how to use it,
. Description of the effect |[situations where it can be
Acceleration yes

of acceleration

considered and where it should be
avoided
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Describes the effect of
road gradient and

Advice on when and how to use it,
addresses the discontinuities with

Effect of road gradient > . . es
& combination with flat parts, what to do with slopes ¥
acceleration >6%
Temperature (description |What parameter to select (yearl
Effect of temperature P ( P P (vearly yes
of the effect) average, etc?)
. - Advice on when to use it and what
Regional and fleet-specific effects Wetness of road surface yes
parameter to use
. . Advice on when to use it and what
Truck with multi-axle yes
parameter to use
Truck with specific tyre  |Advice on when to use it and what os
mounting parameter to use y
. . . Advice on when to use it and what
Vehicle weight/tyre width yes
parameter to use
Advice on when to use it and what
Studded tyres yes
parameter to use
. Advice on when to use it and what
Proportion of vans yes
parameter to use
Engine fuel/ener Advice on when to use it and what os
g &Y parameter to use ¥
Truck with high exhaust |Advice on when to use it and what os
system parameter to use ¥
Structural vibration of Advice on when to use it and what os
bridges parameter to use ¥
. Advice on when to use it and what
Tunnel openings yes
parameter to use
Railway source emission
Description in general
Railway noise source emission terms of what parameters
are required
Describes the simplified subdivision [Mentions that these are
Classes of vehicles Lists the six basic classes (BEWARE! THIS IS AN ALTERNATIVE [simplified versions, and os
TO THE USE OF THE FOLLOWING what they mean given y
PARAMETERS!) their simplifications
. . Describes the use and sub- Detailed description of
. Synthetic definition of the e . . .
Number of axles per vehicle classification according to six the axles per vehicle yes

number of axles

specific descriptors

parameter
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Synthetic definition of the

Describes the use and sub-

Detailed description of

Brake type classification according to six es
s brake type relevance . . g the brake type parameter ¥
specific descriptors
Describes th d sub-
. Synthetic definition of the esc.rl_ es. € use an. U . Detailed description of
Vehicle type . e classification according to six . yes
vehicle type classification . . the vehicle type
specific descriptors
Synthetic definition of the |Describes the use and sub- . .
. e . . Detailed description of
Load load parameter and its classification according to six yes
. . . the load effect
effectiveness specific descriptors
Synthetic definition of the |Describes the use and sub- . -
. . . e . . Detailed description of
Wheel diameter wheel diameter and its  |classification according to six . yes
. o . the wheel diameter effect
effect on noise specific descriptors
Presentation 'of possible Describes the use and sub- Detallgd descrlpFlon of
wheel reduction e . . the noise reduction
Wheel measure . classification according to six yes
measures and their oo . measure attached to the
specific descriptors
effects wheel
Classes of tracks and support . . . . R -
PP Lists the six basic classes |Describes the simplified subdivision yes
structures
Defines the track base Desc.rl.bes‘the use ar‘1d sub- - Detailed description of
Track base . ) classification following 11 specific yes
and how it affects noise . the track base parameter
descriptors
) Describes the use and sub- Detailed description of
Defines the roughness e s . -
Roughness . . classification following 11 specific |the roughness parameter yes
and how it affects noise . .
descriptors (e.g. how to measure it)
) . Describes the use and sub- Detailed description of
Rail pad type Defines the rail pad and classification following 11 specific |the rail pad type es
pactyp how it affects rail noise . € P padtyp ¥
descriptors parameter
Defines the rail fastener |Describes the use and sub- Detailed description of
Rail fastener and how it affects railway |classification following 11 specific |the rail fastener yes
noise descriptors parameter
Defines the sleeper type |Describes the use and sub- Detailed description of
Sleeper type and how it affects railway |classification following 11 specific |the sleeper type yes
noise descriptors parameter
Defines the rail type and [Describes the use and sub- . _—
. . . e ) . Detailed description of
Rail type how it affects railway classification following 11 specific . yes
. . the rail type parameter
noise descriptors
Defines the sleeper Describes the use and sub- Detailed description of
Sleeper spacing spacing and how it affects |classification following 11 specific [the sleeper spacing yes

railway noise

descriptors

parameter
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Describes what kind of
additional measures can

Describes the use and sub-

Detailed description of

Additional measures classification following 11 specific |the additional measures yes
be taken and for what .
descriptors parameter
reasons
Describes rail joints, Describes the use and sub- . .
- e . - Detailed description of
Rail joints where they are found and |classification following 11 specific o yes
. . . the rail joints parameter
how this affects noise descriptors
Describes why curvature |[Describes the use and sub- . —_—
. . e s ) - Detailed description of
Curvature is important and what its |classification following 11 specific yes
. the curvature parameter
effects are descriptors
Detailed description of
the dynamic
Describes the use and sub- y -
e ) .. |characteristics parameter
Expresses the overall classification following 11 specific
Dynamic characteristics d aamic characteristics of descriptors (BEWARE! THIS es
y ﬂ:'e o PARAMETER IS USED TO EVALUATE | - dto clarif y
THE EFFECT OF RAIL " erets af't‘ﬁ? 0¢ a”ty
PAD+SLEEPER+RAIL TYPE!) the use of this parameter
in place of other
parameters
Uses five source heights or reduces Explains the reasons for
the number of sources to two and effects of
Describes the possible simplification, and what
Number and position of sources position of sources (1 (BEWARE! THIS PARAMETER h pl h, | yes
sentence) BLOCKS THE CHOICE OF IMPACT [should and should not be
SQUEAL BRAKING AND ADDITIONAL [included in the simplified
EFFECTS) version
. . Describes what parameter to use
) Describes the generic .
Traffic flow and the effect of vehicle class yes
model (1 sentence) o
distribution
Describes the effect of Describes what speed parameter to
Speed speed on different parts |consider (average, maximum, taken |Different minimum os
P of the method (1 from trains, etc.) and defines speed |speeds in MS are used ¥
sentence) dimension
Advice on when and how to use it,
situations where it can be _ )
. N Description of the effect |considered and where it should be Describes ho‘_’" to obtain
Running conditions of acceleration avoided. the acceleration yes
parameter
Allows the use of solely stationary
speed
1 sentence on whatitis |If itis selected, specifies what level |Explains where to get it,
Wheel roughness yes

and the function

of detail is required

how and in what format,
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1 sentence on what it is

Ifitis selected, specifies what level

Explains where to get it,

Rail roughness . L . . es
g and the function of detail is required how and in what format, ¥
Uses the one from database _ )
1 sentence on what itis |(depends on the choices of vehicle If user-defined, explains
Vehicle transfer function . what it is and how to get es
and the function class) i« g ¥
User-defined
Uses the one from database _ )
1 sentence on what itis |(depends on the choices of vehicle If user-defined, explains
Track transfer function . class) what it is and how to get yes
and the function it
User-defined
Uses the one from database _ )
1 sentence on what itis |(depends on the choices of vehicle If user-defined, explains
Contact filter and the function class) ;l;/hat itis and how to get yes
User-defined
If joint density is selected, specifies
what level of detail is required
. 1 sentence on whatitis |Uses the table of impact roughness |Explains where to get it,
Impact noise . . yes
and the function levels from database (depends on |how and in what format,
the choices of vehicle class)
User-defined
Explains where to get it,
. If it is selected, specifies what level |how and in what format,.
1 sentence on what it is - . .
Squeal . of detail is required and whether to |Explains how the table of yes
and the function
use or not default values reference RO values was
obtained
Explains what braking
noise is and where it
occurs
. . . Explains all the details of
Ref. broadband braking  |Explains whether or not to use it, P .
. . . the points above and how
Braking noise noise whether to use default values or a . yes
specific correction to get the duration
Ref. brake squeal P correction
Speed dependency factor
Duration correction
. . . Description of possible
. . . o Explains possible options for P P .
Traction noise Explains what it is standards and techniques yes

introducing it (or NOT using it)

to get traction noise
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Explains what it is and

Explains possible options for

Explains how the ‘o

Aerodynamic noise when it is common to use |. N L - . es
¥ it introducing it (or NOT using it) coefficients are obtained y
Explains what it is and . . . Explains how to get the C
. Explains possible options for h
Other effects when it is common to use |. R L bridge or any other yes
. . introducing it (or NOT using it) .
the correction for bridge correction effect
Industrial noise source emission
A section on the issue of
building radiation needs
to be introduced in
Source description CNOSSOS-EU (see VDI es
P 2571 (Germany) or EN ¥
12354-4 (2000)
transmission of indoor
sound to the outside)
Number and position of sources yes
Sound power emission yes
Correction for working hours yes
Source directivity yes
Measurements yes
Sound propagation
Source segmentation yes
Propagation paths yes
Reflections on building fagades and s
vertical obstacles ¥
Propagation
AL, geometrical attenuation yes
hg source height
hp receiver height
R distance source-receiver yes
A6 angle of view yes
R,.;» shortest distance line source- os
receiver ¥
AL, atmospheric attenuation yes
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AL ,.0ss €XCESS attenuation yes
AL for diffraction and reflection on
ground profile yes
ALp diffraction attenuation yes
Jdsigned geometrical path difference yes
dgdistance source-diffraction point yes
dy distance receiver-diffraction point yes
O diffraction angle on source side yes
6y diffraction angle on receiver side yes
ALg ground attenuation yes
AL s ground attenuation yes
ALG,yaiiey ground attenuation yes
wy modified Fresnel weights yes
f.. transition frequency yes
Oy spherical-wave reflection
coefficient yes
D, geometrical weighting factor yes
C). coherence factor yes
R, plane-wave reflection coefficient yes
Z normalised ground impedance yes
Bangle of reflection yes
Fg boundary loss factor yes
C,,» coherence factor yes
oys standard deviation of source
height yes
oyr Standard deviation of receiver
height yes
yr turbulence factor yes
nsFresnel parameter yes
yes
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Tutorial about 3D
propagation concepts,

1 yes
ALy, for scattering by atmospheric

1 yes
turbulence
A.L,efw,:f correcti0|.'1 for reflection and 1 yes
diffraction by vertical obstacles
ALy, correction for special cases 1 yes
Aircraft noise source emission To be defined
To be considered later yes

Overview of calculation process . 2 No
cross-sections and path
findings
Information on how to
Noise assessment systems choose the adapted 2 No
software
Software system requirements 3 No
Test models and protocols 3 No
Software validation procedure 3 No
Information on the use of [How to test the effects of
: ’ the settings in the the settings and choose
Calculation settings . & & 2 No
calculation software and |the relevant parameters.
their effects Will deal with DIN 45687
Information on network
Calculation hardware environment basis, different processes, |[More details 2 No
etc.
Pre-flight checks General information More details 2 No
Post-calculation checks General information More details 2 No
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Use of measurements in strategic

measurements

. . No
noise mapping
Validation and calibration of strategic No
noise maps
Medium and long-term noise No

(*) Priority 1: essential, items needed for strategic noise mapping

Priority 2: medium, items can be useful for strategic noise mapping

Priority 3: low, items can be useful for action planning only
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Reporting of results No
Reporting under the END No
Presentation of results No
Public participation No
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CHAPTER X. REVISED ELECTRONIC NOISE DATA REPORTING
MECHANISM

X.1. Background

The CNOSSOS-EU methodological framework aims to improve the consistency and
comparability of the noise assessments conducted by EU MS in accordance with the
obligations placed on them by the Environmental Noise Directive (END). The deadlines for
completing the assessments contained in the END are followed by key deadlines by which the
information must be reported to the Commission. Without proper communication of the
assessments to the Commission it cannot be guaranteed that a competent authority has
complied with its obligation under the legislation. Therefore, the format for communicating
the results of noise assessments to the Commission is the key driver for what should be
derived from the assessment methods.

These noise exposure assessments, in turn, form only one part of a suite of reporting
requirements placed upon the MS. In view of this, the EEA has developed a harmonised
method of communicating all data-related information associated with the END. Known as the
Electronic Noise Data Reporting Mechanism (ENDRM), it was published in advance of the first
round reporting requirement for noise mapping in 2007 and to date it has been utilised by
most EU MS and other EEA member countries to deliver noise data in accordance with the
requirements of the Directive.

Use of the ENDRM not only helps to ensure MS-compliance with the END but also to assist in
meeting the obligations of the INSPIRE Directive and the EC Shared Environmental Information
Service (SEIS) requirements.

Much has been learnt about ENDRM during its use in the first-round reporting of source, noise
maps and action plan data and improvements to its efficient operation have been identified
for implementation in the context of the CNOSSOS-EU methodological framework.

X.2. Aim of the ENDRM

The ENDRM has been developed to facilitate EU MS reporting in a common format while
ensuring that the reporting requirements of the END are met.

It addresses the reporting obligations set out in the END and provides reporting templates for
EU MS to utilise.

The reporting requirements and corresponding templates are integrated into an organised
structure of data flows, each of which details the content and timeline required for compliance
with the END.

Directive 2002/49/EC requires MS to report a variety of information to the EC at the first and
second round of implementation between 2005 and 2014. Thereafter, the data flows merge
into a cyclical reporting obligation to be met every five years.

Details of the information to be reported, or these data flows, are set out in Table X.1.
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Table X.1: Data flows corresponding to reporting requirements of the END

Data Summary description of information to be reported Legally binding Updates by END
deadline EU MS provision
Flow
DF1 Major roads, major railways, major airports and 30 June Mandatory Art. 7-1
agglomerations designated by MS and involved in the
first round (2007-2008) 2005 Every 5 years
DF2 Competent bodies for strategic noise maps, action plans 18 July Possible Art. 4-2
and data collection .
2005 At any time
DF3 Noise limit values in force or planned and associated 18 July Possible Art. 5-4
information
2005 At any time
DF4 Data related to strategic noise maps as listed in Annex VI 30 December Mandatory Art. 10-2
for major roads, railways, airports and agglomerations
. . . 2007 Every 5 years | Annex VI
involved in the first round:
e  Per agglomeration > 250 000 inhabitants
e Per major civil airport > 50000
movements/year
e For overall major roads = 6 million
vehicles/year
e  For overall major railways > 60 000 trains/year.
DF5 Major roads, major railways, major airports and 31 December Possible Art. 7-2
agglomerations designated by MS and involved in the 2008 At i
second round (2012-2013) anytime
DF6 Noise control programmes that have been carried out in 18 January No update Art. 10-2
the past and noi in pl befi dopti f
.pas and noise measures in place before adoption o 2009 Annex Vi
action plans:
1. 2.
e  Per agglomeration = 250 000 inhabitants 3&23
. Per  major civil airport > 50000
movements/year
e For overall major roads = 6 million
vehicles/year
e  For overall major railways = 60 000 trains/year.
DF7 Data related to action plans as listed in Annex VI for 18 January Mandatory Art. 10-2
major roads, railways, airports and agglomerations
involved in the first round + any criteria used in drawing 2009 Every Syears | AnnexV
up action plans: +Art. 8-3
e  Peragglomeration = 250 000 inhabitants
. Per major airport = 50 000 movements/year
e For overall major roads = 6 million
vehicles/year
e  For overall major railways = 60 000 trains/year
DF8 Data related to strategic noise maps as listed in Annex VI 30 December Mandatory Art. 10-2
for major roads, railways, airports and agglomerations
' v P g8 2012 Every 5 years | Annex VI

involved in the second round

. Per agglomeration > 100000 and < 250 000
inhabitants

e  For overall major roads = 3 million and < 6
million vehicles/year

e  For overall major railways > 30000 and <
60 000 trains/year.
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. Per agglomeration > 100000 and < 250 000
inhabitants

e  For overall major roads = 3 million and < 6
million vehicles/year

e  For overall major railways > 30000 and <
60 000 trains/year.

DF9 Noise control programmes that have been carried out in 18 January No update Art. 10-2
the past and noise measures in place before adoption of
. 2014 Annex VI
action plans:
. 1.3&23
. Per agglomeration > 100000 and < 250 000
inhabitants
e  For overall major roads = 3 million and < 6
million vehicles/year
e  For overall major railways > 30000 and <
60 000 trains/year.
DF10 Data related to action plans as listed in Annex VI for 18 January Mandatory Art. 10-2
major roads, railways, airports and agglomerations
. . o . 2014 Every 5 years | Annex VI
involved in the second round + any criteria used in
drawing up action plans: + Art. 8-3

In order to facilitate EU MS reports from the national and regional level, the addition of data
flow zero (DFO) enables the definition of various organisations which have reporting
responsibility within the MS. DFO sets out responsibilities, coverage and contact information
for all the referenced organisations. DFO thus defines the reporting structure in which the MS
proposes to submit all subsequent reports.

X.3. ENDRM: a mechanism for common reporting

Simple reporting

A number of factors were considered during the development of the ENDRM. The main aim
was to simplify the reporting for MS. This has been achieved by:

Reportnet

reducing repetition through the use of relational database principles

adopting formats which best suit the type of information to be reported

keeping consistency of reporting format between the first and second

implementation steps and beyond

adopting formats which are in line with SEIS and INSPIRE requirements.

The information submitted by MS is to be collated and managed by the EEA on behalf of the
EC, using the Reportnet system.

Reportnet is a system of integrated IT tools and business processes that create a shared

information infrastructure optimised to support European environmental reporting.

153 of 180




Information

Reporting I
obligatio al

EEA

exchange
modules

services

Fig. X.1: The Reportnet system

Reportnet provides an existing framework for the reporting of environmental data flows,
including those required by directives on air quality, water and habitats. Where appropriate,
data formats and specifications for the ENDRM templates have been harmonised with those of
existing environmental reporting obligations reported through Reportnet.

Essentially, Reportnet is an e-reporting tool developed by the EEA in order to support this
improvement in data and information flows. It is an open system that permits efficient
deliveries from countries in a very transparent manner. Most importantly, Reportnet offers the
ability to address data quality in two different processes.

The first process, which is being implemented data flow by data flow, is the automated quality
check. During the process of uploading data to the central data repository, the deliveries are
checked against the data dictionary and feedback is given to the data supplier should there be
inconsistencies with the data dictionary entries.

A second quality check is applied while merging the national deliveries into a draft European
data set using conversion and merging tools and before entering it into the European data
warehouse (in many cases the EEA data service). At this point, the thematic experts take a
close look at this draft data set. This process is conducted in conjunction with the European
Topic Centre for Spatial Information and Analysis (ETC-SIA) and, if necessary, changes are
suggested to the data suppliers, which may lead to a revised data delivery.

Reportnet for noise

The delivery of noise-related data through the ENDRM and Reportnet facilitates this quality
checking process. If neither system is utilised by the data provider, then the quality checking
process is a much more complicated task.

During the first-round reporting of noise maps in 2007, only four EEA member countries
utilised Reportnet to deliver noise-related data. In October 2008 the EEA formally published
guidelines for the use of Reportnet to deliver END data pertaining to Data Flow 5 for which the
original deadline was at the end of that year. Following training on the use of Reportnet for
noise at a workshop which took place that same month, a total of 19 countries used Reportnet
to deliver data relating to Data Flow 5.

This guideline document was updated in 2010 in advance of a requirement to provide an
update of Data Flow 1 in June of that year. The contents of this guidelines document will form
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a core element of the revised ENDRM and its associated handbook.

Through the CNOSSOS-EU project the ENDRM has been fully integrated into the Reportnet
system of e-reporting, so that officially requested templates can be directly downloaded and
subsequently re-uploaded by EU MS.

INSPIRE

INSPIRE is a directive for the establishment of an infrastructure for spatial information in the
European Union (INSPIRE)™.

A key objective of INSPIRE is to make more and better spatial data available for EU policy-
making and the implementation of EU policies — initially environmental policy —in the MS at all
levels.

Since its adoption in 2007, the INSPIRE Directive has defined the most appropriate format for
data in relation to many other directives and data streams.

Relevant elements of the ENDRM have been formatted in a way that meets the requirements
of INSPIRE. This includes the use of the ETRS89 geographical referencing system and the use of
spatial metadata standards to accommodate delivery of noise maps, source locations,
agglomeration boundaries and action planning areas, including zones delimited as quiet areas.

Importantly, the reporting formats are designed to meet a minimum achievable standard that
takes into account the diversity of approaches to managing spatial data which currently exists
across MS.

Reporting entities

The information required by the END has a temporal component. The data flows identified by
the Reporting Mechanism and shown in Table X.1 detail a method for identifying the deadlines
inherent in the Directive. It is also apparent from these data flows and from the statements in
the Directive that the reporting obligations can be further sub-divided into information
required by entity as follows:

° major roads

. major railways
° major airports

° agglomerations.

The reporting structure implemented in a MS may be different for each of these entities.
Therefore, DFO defines the reporting structure for each of the four entities separately.
Furthermore, the END also indicates that there is a requirement for certain data flows within
agglomerations to be sub-divided between the four sources:

. roads inside agglomerations

° railways inside agglomerations

10 Directive 2007/2/EC of the European Parliament and of the Council of 14 March 2007 establishing an
Infrastructure  for  Spatial Information in the European Community (INSPIRE) 14.03.2007
(http://inspire.jrc.ec.europa.eu/)
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° airports inside agglomerations

. industry inside agglomerations.

Figure X.2 presents the high-level design implemented for the Reporting Mechanism in terms
of data pertaining to major roads. This is a sample data model reflecting both the temporal
aspects of the reporting obligations represented by the individual data flow elements, and the
structure of the model by entity. The relationships between all the different pieces of
information required are also displayed to provide a complete overview of the structure of the
ENDRM for this source. At the centre of the model is DFO, highlighting how this information is
critical to the structure and understanding of the
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Figure X.2: Sample ENDRM data model for major roads only

The ENDRM and first-round strategic noise maps
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The ENDRM was first presented to the Eionet National Reference Centres for Noise at a
workshop hosted by EEA in Copenhagen in June 2007. Despite the positive response to its
introduction and the provision of training on its use, the experience gained in processing the
country data has revealed many irregularities and problems with the application of the
ENDRM.

The ENDRM was initially used by 70% of countries to deliver data relating to the first round of
noise maps. However, only a small fraction of these reports could be considered to be
complete. This lack of completeness was identified as one of the key problems. Also identified
as a recurring error was a tendency for reports to have indecipherable data. In other words,
data for which the meaning is ambiguous, e.g. a number with several decimal places
attributed to it. This has been attributed to a lack of clarity in the text of the Directive itself.

In other cases, some reporters considered it appropriate to amend the templates to suit their
own needs, or simply to deliver the data in a completely different format, again to suit their
own needs.

All in all, the problems identified have led to delays in quality assurance of the data and
misinterpretation of exposure statistics. This, in turn, means that the EEA or the Commission is
unable to make a fully informed and accurate assessment of the impact of noise from key
sources in Europe.

X.4. The ENDRM in relation to CNOSSOS-EU

In seeking to define a common approach to noise assessment in Europe, the CNOSSOS-EU
project provided an opportunity for a review of the ENDRM as the common reporting method.

This includes an evaluation of the use of ENDRM in the first round of noise mapping and
implementation of the key changes that are required to ensure that the Commission gains
value from the second round of reporting due in December 2012. In addition, the Commission
has taken the view that the ENDRM could be proposed as a mandatory method of reporting
for noise data in the future.

One driver for this is the Shared Environmental Information Service for Europe (SEIS)
communication, as issued by the Commission in 2008. A key element of SEIS is the electronic
delivery of data, for which task 9 of CNOSSOS-EU will ensure that the ENDRM is fully
integrated into the Reportnet data management system as offered to countries as a method by
which this e-reporting can be achieved.

Combined with the recent advances in health impact evidence and the introduction of
stringent Night Noise Guidelines for Europe, it is necessary for the Commission to ensure that
maximum value can be derived from the data reported. In other words, a full impact
assessment for all sources and according to the guideline levels needs to be achieved.
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CNOSSOS-EU WG 9

The process to review the ENDRM began with the establishment of a review group comprising
members from the EEA, ETC-SIA, Eionet and the EEA Expert Panel on Noise (EPoN). In addition,
the services of the contractor originally responsible for developing the mechanism, Extrium
Ltd, were also retained.

This group held formal meetings in January 2010 and May 2010 during which the main task in
relation to reviewing the ENDRM were completed. This was of course prior to the official
commencement of the CNOSSOS-EU project. With the formal establishment of CNOSSOS-EU,
the review group concluded its work as CNOSSOS-EU WG 9, for which a meeting was hosted by
the EEA in January 2012. The membership of this working group may be found under the list of
contributors at the end of this report.

It was concluded that the ENDRM has only been utilised for one round of noise data reporting
and it could be that countries are still only getting used to its requirements and format. Any
review of the ENDRM should be restricted to only the elements that need to change in order
to improve clarity of the data and serve the new needs for a representative assessment of
noise exposure across Europe.

One reason for this is that the potential for a revised Directive may introduce new reporting
requirements that render the existing ENDRM redundant. Any wholesale changes to the
ENDRM now may only need to be repeated in the near future. In conclusion, a more fit-for-
purpose version of the current ENDRM is what can be delivered by CNOSSOS-EU.

With agreement on the types of improvements that could be implemented in the ENDRM, it
only remained to fine-tune the key changes that are required to make the ENDRM fit-for-
purpose in the second round of noise mapping and beyond.

Suggested revisions to the ‘MS Excel’ and ‘MS Word’ templates were tabled and agreed. The
former will remain in the ‘MS Excel’ format but with additional desirable data requirements for
global exposure assessment for all noise sources combined in agglomerations, expanded
decibel banding to take account of the new night noise guidelines for Europe and the
expansion of requirements to deliver data using appropriately defined GIS standards.

During 2011, the ENDRM template revisions were implemented and the data dictionary of
Reportnet rewritten to accommodate these new requirements. This process involved
successive rounds of trial data deliveries to Reportnet in order to test the templates and data
dictionary. These trials were to be conducted by nominated data reporters from Eionet and
ETC-SIA.

The revised ENDRM

Throughout the review and amendment of the ENDRM, it has been a priority to ensure that
the fundamental structure of the original reporting mechanism remains the same as adopted
in 2007. This will ensure continuity of reporting and subsequently assessment of noise data at
European scale for each round of noise mapping and associated data deliveries.

Therefore, the improvements to the ENDRM will remain largely unnoticed by the user and MS-
nominated reporters. Where the changes have been effected is in the Data Dictionary, the
Central Data Repository (CDR) and also the Reporting Obligations Database (ROD) of
Reportnet.

To take account of the improvements, a revised ENDRM handbook has been prepared by the



EEA. This was published in early 2012 and is the cornerstone of a training workshop provided
by the EEA for all of its members and co-operating countries at the same time.

This workshop was presented as an Eionet event and was an official element of the CNOSSOS-
EU project. Nevertheless, it marked the culmination of the work completed by the ENDRM
review group and the CNOSSOS-EU WG 9 and represents the key interface between the
assessment of noise throughout Europe and the sharing of the results by means of one
common noise methodological framework (CNOSSOS-EU).

Key points to note:

= The ENDRM template structure remains the same as in 2007
= There are no new mandatory reporting requirements
= The ENDRM is Reportnet-ready

= Use of Reportnet is highly recommended by the European Commission.
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CNOSSOS-EU WG/DT 4 - Aircraft noise prediction

WG/DT 4 facilitator, main drafter

Darren Rhodes ERCD, UNITED KINGDOM

Jorn Lindmaier UBA, GERMANY

Ullrich Isermann DLR, GERMANY

Berthold Vogelsang

Niedersachsisches Umweltministerium, GERMANY

Torsten Wagner BSU, GERMANY

Salvatore Curcuruto APAT, ITALY
Marie Hankanen Swedavia AB, SWEDEN
Laurent Cavadini
Nico van Oosten ANOTECC, SPAIN
Dirk Bergmans NLR, THE NETHERLANDS
Anna Kruger Dokter NLR, THE NETHERLANDS

Aude Malige DGAC/STAC, FRANCE

Idar Granoien SINTEF ICT, NORWAY

Chrystelle Damar ACI Europe, BELGIUM
Willem Franken European Aviation Safety Agency
Fabienne Anfosso IFSTTAR, FRANCE / former DG JRC member
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CNOSSOS-EU WG/DT 5 - Sound propagation and industrial noise
source emission

WG/DT 5 facilitator, main drafter

Marco Paviotti DG ENV / former DG JRC member

Frank Zacharias TLUG, GERMANY

Wulf Pompetzki Westfalen, GERMANY

Wolfgang Probst DataKustik GmbH, GERMANY

Fabrice Junker
Birger Plovsing DELTA Test & Consultancy, DENMARK
Guillaume Dutilleux CETE de I'EST, FRANCE
Christian Kirisits AUSTRIA
Christoph Lechner Amt der Tiroler Landesregierung, AUSTRIA
Panu Maijala VTT Technical Research Centre, FINLAND
Matthias Hintzsche UBA, GERMANY

Jiri Michalik Public Health Institute of Ostrava, CZECH REPUBLIC

Lorenzo Lombardi Ministry of Environment, ITALY

Giuseppe Marsico Ministry of Environment, ITALY
Rob Witte DGMR, THE NETHERLANDS
Dirk van Maercke CSTB, FRANCE

Erik Salomons TNO, THE NETHERLANDS
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ACUSTICA Ltd, UNITED KINGDOM

Kjell Strommer Trafikverket, Sweden

Christian Kirisits AUSTRIA
Itziar Aspuru LABEIN, SPAIN
Thomas Werst EBA, GERMANY
Christoph Lechner AUSTRIA
Radostaw Kucharski Institute for Environmental Protection, POLAND
Pavel Junek Public Health Institute of Ostrava, CZECH REPUBLIC
David Ecotiére CETE /LRPC de Strasbourg/6 Acoustique, FRANCE
Francis Golay CETE /LRPC de Strasbourg/6 Acoustique, FRANCE
Victor Minchevici Minsitry for Environment & Forest, ROMANIA
Salvatore Curcuruto APAT, ITALY
Rosalba Silvaggio APAT, ITALY
Wolfgang Probst DataKustik GmbH, GERMANY
Paul de Vos DHV, THE NETHERLANDS
Nigel Jones EXTRIUM Ltd, UK
Dirk van Maercke CSTB, FRANCE
Hans van Leeuwen DGMR, THE NETHERLANDS
Marco Paviotti DG ENV / former DG JRC member
Fabienne Anfosso IFSTTAR, FRANCE / former DG JRC member
Vittorio Reina

Stylianos Kephalopoulos
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CNOSSOS-EU WG/DT 9 - Revised Electronic Noise Data Reporting
Mechanism
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European Environment Agency

Nigel Jones EXTRIUM Ltd, UNITED KINGDOM
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Guillaume Dutilleux CETE de I'EST, FRANCE
Stephen Turner DEFRA, UNITED KINGDOM
Matthias Hintzsche UBA, GERMANY
Radostaw Kucharski Institute for Environmental Protection, POLAND
Roman Ortner Umweltbundesamt, AUSTRIA
Salvatore Curcuruto APAT, ITALY
Matthew Burdett EXTRIUM Ltd, UNITED KINGDOM
Nuria Blanes ETC-SIA, SPAIN

Jaume Fons ETC-SIA, SPAIN

Stylianos Kephalopoulos
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CNOSSOS-EU WG/DT 10 - Assigning noise levels and population
to buildings

Christian Popp LARMKONTOR GmbH, GERMANY

Jose Luis Bento Coelho CAPS - Instituto Superior Técnico, PORTUGAL

Konstantinos Vogiatzis LTEA, University of Thessaly, GREECE
Lars Schade UBA, GERMANY
Martin van den Berg VROM, THE NETHERLANDS
Guillaume Dutilleux CETE de I'EST, FRANCE
David Ecotiere CETE / LRPC, FRANCE
Francis Golay CETE / LRPC, FRANCE
Simon Shilton ACUSTICA Ltd, UNITED KINGDOM
Dirk van Maercke CSTB, FRANCE
Gaetano Licitra ARPAT, ITALY
Hardy Stapelfeld Stapelfeldt Ingenieurgesellschaft mbH, GERMANY
Mats Nilsson Stockholm University, SWEDEN

Gianluca Memoli NPL, UK

Dick Botteldooren

Ghent University, BELGIUM

Lars Find Larsen COWI, DENMARK

Matthew Burdett
Giovanni Brambilla CNR, ITALY
Wolfgang Babisch UBA, GERMANY

Marco Paviotti DG ENV / former DG JRC member

Jurgita Lekaviciute
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European Commission Services and Agencies:

Balazs Gergely DG ENV, Unit C.3

Joachim D'Eugenio DG ENV, Unit C.3
Marco Paviotti DG ENV, Unit C.3
Scott Brockett DG ENV, Unit C.3

Thomas Verheye DG ENV, Unit C.3, HoU
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Stylianos Kephalopoulos
Marco Paviotti DG ENV / former DG JRC member
Fabienne Anfosso IFSTTAR, FRANCE / former DG JRC member

Vittorio Reina DG JRC, Unit 1.1

Jurgita Lekaviciute DG JRC, Unit I.1
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Koen de Vos DG MOVE, Unit E.3

David Batchelor DG MOVE, Unit E.3
EASA

Willem Franken European Aviation Safety Agency
EEA

Colin Nugent European Environment Agency
WHO-Europe

Rokho Kim WHO European Centre for Environment and Health
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Furthermore, a wide array of noise experts were involved in the discussions during and after
the workshops and ad hoc meetings organised and they contributed to the recommendations
made during the preparatory phase of development of CNOSSOS-EU.

Workshop on "Target Quality and Input Values Requirements for
Noise Mapping", 17-18 March 2009, Ispra

W. Alberts (Ministry of Transport, The Netherlands)

I. Aspuru (Labein Tecnalia, Spain)

E. Aune (Health and Welfare Agency, Norway)

A. Backman (Expert Panel on Noise, Sweden)

J. L. Bento Coelho (CAPS - Instituto Superior Técnico, Portugal)
A. Bisceglie (Universita Milano Bicocca, Italy)

P. E. Bite (Vibrocomp Ltd., Hungary)

N. Blanes Guardia (ETCLUSI, Spain)

J. Borst (TNO, The Netherlands)

Y. Bosworth (Dept. for Environment, Food and Rural Affairs, United Kingdom)
G. Bruno (Regione Lombardia, Italy)

M. Burdett (EXTRIUM, United Kingdom)

F. Chonianaki (Noise consultant, Greece)

J. L. Cueto (University of Cadiz, Spain)

P. de Vos (DHV bv, The Netherlands)

M. Dittrich (TNO, The Netherlands)

|. Dombi ((Vibrocomp Ltd, Hungary)

G. Dutilleux (CETE de l'est, LRPC de Strasbourg, France)

H. Evans (Welsh Assembly Government, United Kingdom)

J. Fons Esteve (ETC LUSI, Spain)

M. Galabova Kostova (Ministry of Environment and Water, Bulgaria)
T. Gjestland (SINTEF ICT, Norway)

A. Globevnik (A.Projekt d.o.o., Slovenja)

|. Granoien (SINTEF ICT, Norway)

R. Hernandez (University of Cadiz, Spain)

J. Hinton (Birmingham City Council, United Kingdom)

J. Hlavacek (Railway Research Institute, Czech Republic)

K. Ingold (Federal Office for Environment FOEN, Switzerland)
A.-C. lonescu (INCDT COMOTI, Romania)

S.-E. lonescu (INCDT COMOTI, Romania)

N. Jones (Extrium, United Kingdom)

R. Jones (DeltaRail, United Kingdom)

P. Junek (Ministry of Health, Czech Republic)

R. Kucharski (Institute of Environmental Protection, Poland)
L. Kuhelj (Environment Agency, Slovenia)

E. Le Duc (SETRA Ministry, France)

G. Licitra (ARPAT, Italy)

L. Liikonen (Uusima Regional Environmental Centre, Finland)
J. Lindmaier (Federal Environmental Agency, Germany)

A. Maattaa (Sito Oy, Finland)

D. Manvell (Bruel & Kjaer, Denmark)

B. Mc Kell (Faber Maunsell, United Kingdom)

J. Michalik (Ministry of Health, Czech Republic)

L. Mihalcik (RUVZ - Regional Health Authority, Slovak Republic)
K. Nolan (Environmental Protection Agency, Ireland)

V. 0" Malley (National Roads Authority, Ireland)

S.-L. Paikkala (Ministry of the Environment, Finland)

D. Palmer (Faber Maunsell, United Kingdom)

E. Poikolainen (Finnish Rail Administration, Finland)

W. Probst (DataKustik GmbH, Germany)



T. Przybilla (Landesamt fur Natur, Umwelt und Verbraucherschutz, Germany)
E. Quaia (Universita degli Studi di Milano Bicocca, Italy)

S. Radaelli (Universita degli Studi di Milano Bicocca, Italy)

S. Routama (Finavia, Finland)

E. Salomons (TNO, The Netherlands)

L. Schade (Umweltbundesamt, Germany)

S. Shilton (Acustica Ltd., United Kingdom)

R. Silvaggio (APAT, Italy)

A. Stenman (Tyrens Akustik AB, Sweden)

A. Stimac (DARH 2 Acoustics & Civil Eng. Ltd., Croatia)

S. Turner (Bureau Veritas (for Defra), United Kingdom)

V. Uscila (State Environmental Health Centre, Lithuania)

X. Valero Gonzalez (Ramon Llull University, Spain)

A.-J. van Beek (Netherlands Environmental Assessment Agency, The Netherlands)
M. van Den Berg (Ministery VROM, The Netherlands)

H. van Leeuwen (DGMR, The Netherlands)

D. van Maercke (CSTB, France)

N. van Oosten (Anotec Consulting SL, Spain)

F. van Ryn (Netherlands Environmental Assessment Agency, The Netherlands)
A. Vasileiadis (Freelancer, Acoustics & Noise Consultant, Greece)

M. Weber (DCMR Environmental Protection Agency, The Netherlands)

T. Werst (Eisenbahn Bundesamt, Germany)

E. Wetzel (Wélfel Messsysteme, Germany)

F-C. Zacharias (TLUG, Germany)

S. Kephalopoulos (DG JRC, Unit I.1)
M. Paviotti (DG JRC, Unit 1.1)

B. Gergely (DG ENV, Unit C.3)

C. Nugent (EEA)

W. Schneider (DG ENTR)

S. Arrowsmith (EASA)

G. Gardiol (European Railway Agency)
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Workshop on the "Selection of common noise assessment methods in EU",
8-9 September 2009, Brussels

I. Aspuru (Labein, Spain)

A. Backman (Expert Panel on Noise, Sweden)

W. Bartolomaeus (BAST, Germany)

J.L. Bento Coelho (CAPS - Instituto Superior Técnico, Portugal)
N. Blanes Guardia (ETCLUSI, Spain)

A. Bloomfield (Consultant, United Kingdom)

L. Cavadini (EUROCONTROL, France)

P. de Vos (DHV bv, The Netherlands)

G. Dutilleux (CETE de l'est, France)

|. Granoien (SINTEF ICT, Norway)

J. Hinton (Birmingham City Council, United Kingdom)
H. Jonasson (SP Technical Research Institute, Sweden)
N. Jones (Extrium, United Kingdom)

R. Jones (DeltaRail, United Kingdom)

E. Le-Duc (SETRA, France)

G. Licitra (ARPAT, Italy)

A. Malige (DGAC/STAC, France)

U. Moehler (Moehler + Partner, Germany)

V. 0" Malley (National Roads Authority, Ireland)

M. Paviotti (Noise consultant, Italy)

B. Plovsing (DELTA, Denmark)

S. Rasmussen (COWI Acoustics and Noise, Denmark)
L. Schade (Umweltbundesamt, Germany)

S. Shilton (Acustica Ltd., United Kingdom)

S. Turner (Bureau Veritas (for Defra), United Kingdom)
D. van Maercke (CSTB, France)

N. van Oosten (Anotec Consulting SL, Spain)

T. Werst (Eisenbahn Bundesamt, Germany)

R. Witte (DGMR, The Netherlands)

S. Kephalopoulos (DG JRC, Unit I.1)
F. Anfosso-Lédée (DG JRC, Unit I.1)
B. Gergely (DG ENV, Unit C.3)

C. Nugent (EEA)
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Benchmark/Testing ad-hoc meeting on “Road traffic noise source and
propagation”, 17-18 November 2009, Brussels

W. Bartolomaeus (BASt, Germany)

M. Cerchiai (ARPAT Toscana, Italy)

J. Defrance (CSTB, France)

G. Dutilleux (CETE Est, France)

E. Le Duc (SETRA, France)

J. Lelong (INRETS, France)

G. Licitra (ARPAT Toscana, Italy)

R. Nota (DVS, The Netherlands)

M. Paviotti (Noise consultant, Italy)

B. Peeters (M+P, The Netherlands)

B. Plovsing (Delta, Denmark)

D. van Maercke (CSTB, France)

H. Jonasson (Noise consultant, Sweden) (apologies)
L. Schade (UBA, Germany) (apologies)

S. Kephalopoulos (DG JRC, Unit I.1)
F. Anfosso-Lédée ((DG JRC, Unit 1.1)
B. Gergely (DG ENV, Unit C.3)

C. Nugent (EEA)

Ad hoc meeting on “Railway traffic noise”, 7 December 2009, Ispra

M. Dittrich (TNO, The Netherlands)

H. Jonasson (Noise consultant, Sweden)

R Jones (Noise consultant, United Kingdom)

F. Letourneaux (SNCF, France)

U. Moehler (Moehler & Partners, Germany)

M. Paviotti (Noise consultant, Italy)

T. Werst (EBA, Germany)

| Aspuru (LABLEIN, Spain) (apologies)

M. Beuving (DELTARAIL, The Netherlands) (apologies)
R. Ortner (Umweltbundesamt, Autria) (apologies)

S. Kephalopoulos (DG JRC, Unit I.1)
F. Anfosso-Lédée (DG JRC, Unit I.1)

174 of 180



Workshop on “Aircraft noise prediction”, 19-20 January 2010, Brussels

D. Bergmans (NLR, The Netherlands)

L. Cavadini (EUROCONTROL, Int)

C. Damar (ACI EUROPE, Belgium)

P. de Vos (DHV, The Netherlands)

L. Ehnbom (Swedish Transport Agency, Sweden)

I. Granoien (SINTEF ICT, Norway)

M. Hankenen (LFV Group, Sweden)

U. Isermann (DLR, Germany)

A. Kruger Dokter (NLR, The Netherlands)

R. Kucharski (Institute of Environmental Protection, Poland)
T. Leskela (Ilmailulaitos Finavia, Finland)

K. H. Liasjg (Oslo Lufthavn AS, Norway)

A. Malige (DGAC/STAC, France)

M. Paviotti (Consultant, Italy)

M. Portier (To70 Consulting company, The Netherlands)

D. Rhodes (Civil Aviation Authority, United Kingdom)

S. Turner (Bureau Veritas (for Defra), United Kingdom)

N. Van Oosten (Anotec Consulting SL, Spain)

M. Viinikainen substituted by T. Leskela (Finavia Corporation,Finland) (apologies)
R. Girvin (FAA, USA) (apologies)

S. Kephalopoulos (DG JRC, Unit I.1)

F. Anfosso-Lédée (DG JRC, Unit I.1)

B. Gergely (DG ENV, Unit C.3)

C. Nugent (apologies)

K. de Vos (DG TREN) (present only the 1st day)
H. Vu Duc (DG TREN) (present only the 1st day)
S. Arrrowsmith (EASA)

W. Franken (EASA)

175 of 180






LIST OF ABBREVIATIONS

Aircraft Noise and Performance

Auxiliary Power Unit

Anleitung zur Berechnung von Larmschutzbereichen

CA Competent Authority

CAEP Committee on Aviation Environmental Protection

CDR Central Data Repository

CIRCA COMMUNICATION & INFORMATION RESOURCE CENTRE ADMINISTRATOR

CNOSSOS-EU Common NOise ASSessment methOdS in Europe

DF Data Flow

DG ENV Directorate-General for the Environment

DG JRC Directorate-General Joint Research Centre

DG MOVE Directorate-General for Mobility and Transport

D]\ Deutsches Institut flir Normung eV

DMUs Diesel Motored Units

DT Drafting Team

EASA European Aviation Safety Agency

EC European Commission

ECAC European Civil Aviation Conference

EEA European Environment Agency

EIONET European Environment Information and Observation Network

END Environmental Noise Directive (2002/49/EC)

ENDRM Electronic Noise Data Reporting Mechanism

EMUs Electric Motored Units

EPoN Expert Panel on Noise

ETC-SIA European Topic Centre for Spatial Information and Analysis

ETRS89 European Terrestrial Reference System 1989

EU European Union

Federal Aviation Administration

GA General Aviation

Gross Domestic Product

Geographical Information System

Geography Markup Language

Good Practice Guidelines

International Civil Aviation Organization
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IEC
INM
INSPIRE
ISO

MS

International Electrotechnical Commission

Integrated Noise Model

Infrastructure for Spatial Information in the European Community

International Organization for Standardization

Member States

Noise Observation and Information Service for Europe

Noise Power Distance

Noise Regulatory Committee

Reporting Obligations Database

Shared Environmental Information Service

Technical Committee

US Federal Aviation Administration

Vorlaufige Berechnungsmethode zur Ermittlung der Belastetenzahlen durch Umgebungslarm

Working Group

Working Group Assessment of Exposure to Noise

World Health Organization

EXtensible Markup Language
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