Provision of
Consultancy Services
for Round 3 Reporting
Obligations Including
the Strategic Noise
Mapping in Malta
Under the Directive
2002/49/EC
Contract Ref. No.:
ERA_T06/2017

Final Project Report

Document Code: 593-15-2/2

March 2019

Report for

Environment & Resources Authority
Hexagon House
Spencer Hill
Marsa, MRS 1441
Malta
Main Contributors
Eur Ing Simon Shilton CEng, BEng,
FIOA, MAES, MIIAV

Director, Acustica Ltd
Dr Alan Stimac PhD, MEng, BEng
Director, DARH2 Llc
Christian Calleja AMIOA
Owner, Acousti-Cal Consultancy

Provision of
Consultancy Services
for Round 3 Reporting
Obligations Including
the Strategic Noise
Mapping in Malta
Under the Directive
2002/49/EC
Contract Ref. No.:
ERA_T06/2017

Issued by

…………………………………………………………

Simon Shilton
Checked by

Final Project Report

…………………………………………………………

Dr Alan Stimac
Acustica ltd

Document Code: 593-15-2/2

3000 Aviator Way
Manchester
M22 5TG
T: +44 (0) 161 266 1081
F: +44 (0) 845 384 9174
F: 0870 731 9145
E: enquiries@acustica.co.uk

March 2019

Ref: 593-15-2/2

DARH2 Acoustics & Architecture L.l.c.

Copyright Acustica 2019
The ideas and proposed method of working contained in this proposal remain
the intellectual Copyright of Acustica Ltd (The Company) and may not be
used, without prior agreement of the Company, for any purpose other than
assessing this proposal from the Company.

Acustica Ltd
Acousti-Cal Consultancy

Executive Summary
EC Directive 2002/49/EC relating to the assessment and management of environmental
noise, commonly referred to as the Environmental Noise Directive (END), was
established to pursue the Community objective to protect against the effects of
environmental noise.
The underlying principles are:
•

Monitoring the environmental problem;

•

Informing and consulting the public;

•

Addressing local noise issues; and

•

Developing a long-term EU strategy.

And to that end three stages are set out:
•

Undertake strategic noise mapping to determine exposure to environmental
noise; this monitors the environmental problem by observing and collecting
data;

•

Ensure information on environmental noise and its effects is made available to
the public; this is in line with the principle of the Aarhus Convention1; and

•

Adopt action plans, based upon the noise-mapping results, with a view to
preventing and reducing environmental noise where necessary and particularly
where exposure levels can induce harmful effects on human health and to
preserving environmental noise quality where it is good.

Mapping is required at 5 yearly intervals, with the first round of maps reported at the
end of 2007, the second round reported at the end of June 2012, and the third round
reported at the end of 2017 in respect of the 2016 calendar year. Resulting information
based upon the maps e.g. population exposure, coverage statistics and quality
information are to be supplied to the European Commission (EC) within 6 months of
this date using the recommended reporting templates developed by the European
Environment Agency (EEA) and published on the EIONET Reportnet Reporting
Obligations Database (ROD). The END requires Member States to produce strategic
noise maps for the main sources of environmental noise, i.e. major roads, major
railways, major airports and agglomerations with a population of more than 100,000
persons.
For the first round of the Directive (R1), strategic noise mapping was undertaken by
MEPA for the 2006 assessment year as the designated competent authority. They were
required to undertake the assessment of noise levels from major roads across Malta with
a traffic flow of more than 6 million vehicles per year.
For the second and subsequent rounds of strategic noise mapping and action planning
under the END, the population threshold for assessment of agglomerations is reduced
from 250,000 to 100,000 persons, and the traffic flow thresholds for major roads and
major railways are reduced from 6 million to 3 million and 60,000 to 30,000 vehicle
1

Convention on Access to Information, Public Participation in Decision-Making and Access to Justice in
Environmental Matters. Available from: http://www.unece.org/env/pp/treatytext.html [Accessed June 2013]
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passages per year respectively. The flow threshold for major airports remains at 50,000
movements per year.
For the third round of the Directive (R3), strategic noise mapping was undertaken by
ERA for the 2016 assessment year as the designated competent authority. They were
required to undertake the assessment of noise levels from major roads across Malta with
a traffic flow of more than 3 million vehicles per year, and for exposure to noise from
roads, industry and aircraft within the Malta noise agglomeration.

Approach
In April 2017 ERA let a contract “For the Provision of Consultancy Services for Round
3 Reporting Obligaitons Including the Strategic Noise Mapping in Malta Under the
Directive 2002/49/EC” (Ref: ERA_T06/2017) (herein and after as “Contract”), to
Acustica Limited, a specialist environmental noise and acoustics consultancy, in
association with DARH 2 L.l.c. and Acousti-Cal Consultancy (the Consultants).
The main aim of the contract is to provide Round 3 strategic noise mapping for Malta
under the Environmental Noise Directive 2002/49/EC.
This objective is realised through the following six stages:
1. Review of the Round 2 Strategic noise Mapping;
2. Data Collection;
3. Interim Project Report and Noise Maps;
4. Measurement of noise from IPPC sites affecting the agglomeration;
5. Final Project Reporting of Strategic Noise Maps and Model Data input GIS
files; and
6. Update of ENDRM data flows.
This report sets out a review of the project including a review of the R2 mapping, the
extent of R3 mapping, a review of the R3 strategic noise mapping work to develop the
final model data input (FMDI) GIS files, the noise calculation results and a summary of
the noise exposure statistics reported to the EC.
This report covers the major roads, agglomeration roads, agglomeration industry and
agglomeration aircraft noise, and should be read in conjunction with the other reports
delivered under the project, specifically:
•

593-9-1v1-0 ERA ISO 8297 Marsa Power Station;

•

593-10-1v1-0 ERA ISO 8297 Amino Chemicals;

•

593-11-1v1-0 ERA ISO 8297 Wasteserv;

•

593-12-1v1-0 ERA ISO 8297 Metalco; and

•

593-14-2v2-0 Malta International Airport – R3 Final Report, and its
Appendices.

Acustica
593-15-1 R3 Strategic Noise Maps for Malta – Draft Final Project Report

Page | 4

Conclusions
A review of the Round 2 strategic noise mapping datasets was undertaken, leading to
the conclusion that the Round 2 maps needed to be revised and extended in order
account for updates available in the mapping datasets and to be in line with the
requirements of Round 3. Each of the noise mapping datasets developed during the R2
mapping process were revised and updated as described. These were supplemented by
new height datasets from a national LiDAR survey, and a new population and dwelling
locations dataset.
An overview of the work undertaken during the project is provided and a summary of
the results for the strategic noise mapping is provided for the major roads,
agglomeration roads, agglomeration industry and agglomeration aircraft undertaken in
compliance with EC directive 2002/49/EC and the Regulations.
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1 Introduction
Directive 2002/49/EC, commonly referred to as the Environmental Noise Directive
(END), requires Member States to collect information on long term noise exposure due
to road, rail, aircraft and industrial noise sources through the use of strategic noise
mapping. This monitoring of environmental noise is undertaken with the aid of 3D
noise assessment models and noise mapping software for the production of strategic
noise maps.
The Directive established a common approach to monitoring and managing
environmental noise, including the use of common methods of assessment and common
noise indicators. The objectives of the Directive are to avoid, prevent or reduce on a
prioritised basis the harmful effects, including annoyance, due to exposure to
environmental noise. To that end the following actions are to be implemented in stages
within each Member State:
(a) Determine the exposure to environmental noise, through noise
mapping, by common methods of assessment;
(b) Ensure that information on environmental noise and its effects is made
available to the public;
(c) Adopt action plans, based upon noise-mapping results, with a view to
preventing and reducing environmental noise where necessary and
particularly where exposure levels can induce harmful effects on human
health and to preserving environmental noise quality where it is good.
The Directive also aims to provide a basis for developing Community measures to
reduce noise emitted by the major sources, in particular road and rail vehicles and
infrastructure, aircraft, outdoor and industrial equipment and mobile machinery.
The Directive applies to environmental noise to which humans are exposed; within
particular built-up areas, in public parks or other quiet areas in an agglomeration, in
quiet areas in open country, near schools, hospitals and other noise-sensitive buildings
and areas; and in areas affected by noise from designated major road, railway or aircraft
transport sources.
The Directive does not apply to noise that is caused by the exposed person himself,
noise from domestic activities, noise created by neighbours, entertainment noise, noise
at work places or noise inside means of transport or due to military activities in military
areas.

1.1

Legislative Background
Directive 2002/49/EC, commonly referred to as the Environmental Noise Directive
(END), requires Member States to undertake strategic noise mapping within major
agglomerations, in the vicinity of major road and rail transport corridors and around
major airports.
The aim of the Directive is:
“to define a common approach intended to avoid, prevent or reduce on a
prioritised basis the harmful effects, including annoyance, due to exposure to
environmental noise”.
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The underlying principles are2:
•

Monitoring the environmental problem;

•

Informing and consulting the public;

•

Addressing local noise issues; and

•

Developing a long-term EU strategy.

And to that end, three stages are set out:
•

Undertake strategic noise mapping to determine exposure to environmental
noise; this monitors the environmental problem by observing and collecting
data;

•

Ensure information on environmental noise and its effects is made available to
the public; this is in line with the principle of the Aarhus Convention3; and

•

Adopt action plans, based upon the noise-mapping results, with a view to
preventing and reducing environmental noise where necessary and particularly
where exposure levels can induce harmful effects on human health and
preserving environmental noise quality where it is good.

The Directive does not set any limit value, nor does it prescribe the measures to be used
in the action plans, which remain at the discretion of the Member States and competent
authorities, in the case of Malta this would be the Ministry for the Environment,
Sustainable Development and Climate Change and the Environment & Resources
Authority (ERA).
The information on the results of the Strategic Noise Mapping assessment, and the
proposal set out within the Action Plans, are reported to the EC to provide evidence to
support the development of long-term EU strategy. This may include objectives to
reduce the number of people affected, and provides a framework for developing
existing Community policy on noise reduction from sources.
The Directive defines noise mapping, strategic noise maps and action plans as:
•

‘noise mapping’ shall mean the presentation of data on an existing or predicted
noise situation in terms of a noise indicator, indicating breaches of any relevant
limit value in force, the number of people affected in a certain area, or the
number of dwellings exposed to certain values of a noise indicator in a certain
area;

•

‘strategic noise map’ shall mean a map designed for the global assessment of
noise exposure in a given area due to different noise sources or for overall
predictions for such an area;

•

‘action plans’ shall mean plans designed to manage noise issues and effects,
including noise reduction if necessary.

2

European Commission, The Directive on Environmental Noise. Available from:
http://ec.europa.eu/environment/noise/directive.htm [Accessed June 2013]
3
Convention on Access to Information, Public Participation in Decision-Making and Access to Justice in
Environmental Matters. Available from: http://www.unece.org/env/pp/treatytext.html [Accessed June 2013]
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The END requires Member States to produce strategic noise maps for the main sources
of environmental noise, i.e. major roads, major railways, major airports and
agglomerations with a population of more than 100,000 persons in 2017.
The Directive is transposed separately in each Member state of the EU into local
legislation. In Malta, the END is transposed by the “Assessment and Management of
Environmental Noise Regulations, 2004”, L.N. 193 of 2004 (Regulations). The
Regulations were made by the Minister for Rural Affairs and the Environment under the
Environmental Protection Act, 2001 (CAP. 435), subsequently amended in 2005.
Following the passing of CAP 504, Environment and Development Planning Act, 2010,
the regulations were subsequently renumbered as Subsidiary Legislation 504.63 of
2007, Assessment and Management of Environmental Noise Regulations, 2004.
The Regulations state that the designated competent authority for the making of
strategic noise maps, the publication of information on environmental noise, and the
drawing up on action plans, is the Malta Environment and Planning Authority
(MEPA)4. The Minister responsible for the environment retains the power to designate
other bodies or persons as the competent authority for different provisions and different
purposes of the Regulations.
Responsibility for the environment now resides with the Ministry for the Environment,
Sustainable Development, and Climate Change (MESDC). The Environment &
Resources Authority (ERA) was established following the passing of CAP 549
Environment Protection Act, 2016, and the Regulations were subsequently renumbered
as Subsidiary Legislation 549.37, Assessment and Management of Environment Noise
Regulations of 2018. ERA has been designated as the competent authority under the
environmental noise regulations.
Mapping is required at 5 yearly internals, with the first round of maps reported at the
end of 2007, the second round at the end of 2012, and the third round at the end of 2017
in respect of the 2016 calendar year. Resulting information based upon the maps e.g.
population exposure, coverage statistics and quality information are to be supplied to
the European Commission (EC) using the recommended reporting templates developed
by the European Environment Agency (EEA) and published on the EIONET Reportnet
Reporting Obligations Database (ROD).The END requires Member States to produce
strategic noise maps for the main sources of environmental noise, i.e. major roads,
major railways, major airports and agglomerations with a population of more than
100,000 persons.
For the first round of the Directive (R1), strategic noise mapping was undertaken by
MEPA for the 2006 assessment year as the designated competent authority. They were
required to undertake the assessment of noise levels from major roads across Malta with
a traffic flow of more than 6 million vehicles per year.
For the second and subsequent rounds of strategic noise mapping and action planning
under the END, the population threshold for assessment of agglomerations was reduced
from 250,000 to 100,000 persons, and the traffic flow thresholds for major roads and
major railways were reduced from 6 million to 3 million and 60,000 to 30,000 vehicle
passages per year respectively. The flow threshold for major airports remained at
50,000 movements per year.

4

Article 4
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Under R2 of the END strategic noise mapping was undertaken by MEPA for major
roads with more than 3 million vehicles per year, and for roads, industry and aircraft
affecting the Malta noise agglomeration.

1.2

Aims
In April 2017 ERA let a contract “For the Provision of Consultancy Services for Round
3 Reporting Obligaitons Including the Strategic Noise Mapping in Malta Under the
Directive 2002/49/EC” (Ref: ERA_T06/2017) (herein and after as “Contract”), to
Acustica Limited, a specialist environmental noise and acoustics consultancy, in
association with DARH 2 L.l.c. and Acousti-Cal Consultancy (the Consultants).
The main aim the contract is to provide Round 3 strategic noise mapping for Malta
under the Environmental Noise Directive 2002/49/EC.

1.3

Objectives
The main objective of the contract was to assist ERA in meeting the requirements of the
END as follows:
1. Review R2 strategic noise mapping;
2. Prepare and undertake the R3 strategic noise mapping; and
3. Measurement of noise from IPPC sites affecting the agglomeration.
These objectives were to be realised through the delivery of:
1. Review of Round 2 Strategic Noise Maps;
2. Database of baseline data collected for inputs to the noise models;
3. Interim Project Report;
4. IPPC Noise Measurement Report, if required;
5. Final Project Report, including:
a. Review of Round 2 Strategic Noise Maps;
b. Database of baseline data collected for input to the noise models;
c. IPPC noise Measurement Report, if required;
d. Development of the R3 strategic noise maps;
e. Compilation of strategic noise maps by means of LimA noise
modelling software suite using the recommended interim computation
methods as per Directive 2002/49/EC;
f.

Grid receptor noise level results for Lden and Lnight for major roads,
agglomeration industry, agglomeration roads and agglomeration
aircraft; and

g. Statistical results of exposure assessment of area, dwellings and people
in dwellings exposed to noise.
6. Updated ENDRM data flows DF1_5, DF2 and DF4_8 suitable for reporting
Round 3 strategic noise mapping results to EEA.
Acustica
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1.4

Scope
This report sets out a review of the project including a review of the R2 mapping, the
extent of R3 mapping, a review of the R3 strategic noise mapping work to develop the
final model data input (FMDI) GIS files, the noise calculation results and a summary of
the noise exposure statistics reported to the EC.
This report covers the major roads, agglomeration roads, agglomeration industry and
agglomeration aircraft noise, and should be read in conjunction with the other reports
delivered under the project, specifically:

1.5

•

593-9-1v1-0 ERA ISO 8297 Marsa Power Station;

•

593-10-1v1-0 ERA ISO 8297 Amino Chemicals;

•

593-11-1v1-0 ERA ISO 8297 Wasteserv;

•

593-12-1v1-0 ERA ISO 8297 Metalco; and

•

593-14-2v2-0 Malta International Airport – R3 Final Report, and its
Appendices.

Report Outline
This report is set out as follows:
•
•
•
•
•
•
•
•

Chapter 1: Introduction
Chapter 2: Overview of Mapping Process
Chapter 3: Review of Round 2 Mapping
Chapter 4: Defining Round 3 Noise Mapping
Chapter 5: Developing Round 3 Noise Models
Chapter 6: Noise Level Calculations
Chapter 7: Results of Round 3 Strategic Noise Mapping
Chapter 8: Conclusions

Further information is set out in the Appendices at the end of the document.
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2 Overview of Mapping Process
The main aim of the project was to undertake strategic noise mapping of Malta in line
with the third implementation round of EC directive 2002/49/EC. The Consultants
proposed to undertake the strategic noise mapping in line with the requirements of the
Directive and in line with the guidance set out within the report “Strategic Noise
Mapping in Malta” delivered by the Consultants during the project for R1 mapping. The
approach also utilised guidance and best practise as set out within WG-AEN GPGv2,
DEFRA research projects NANR 93 and NANR 208, the Wolfel reports to DG
Environment on the Interim Methods, the Imagine “State of the Art” report and
applicable reports from CNOSSOS-EU.
The approach to the strategic noise mapping helped to ensure that the general
requirements would be met, including:
•

Meet the objectives of Article 1(a) of the Directive;

•

Meet the minimum requirements in Annex IV of the Directive, namely:
o

Strategic noise mapping will be used for the following purposes:
§

the provision of the data to be sent to the Commission in
accordance with Article 10(2) and Annex VI,

§

a source of information for citizens in accordance with Article
9,

§

a basis for action plans in accordance with Article 8.

Each of those applications requires a different type of strategic noise
map.
o

Minimum requirements for the strategic noise maps concerning the data
to be sent to the Commission are set out in paragraphs 1.5, 1.6, 2.5, 2.6
and 2.7 of Annex VI.

o

For the purposes of informing the citizen in accordance with Article 9
and the development of action plans in accordance with Article 8,
additional and more detailed information must be given, such as
§

a graphical presentation,

§

maps disclosing the exceeding of a limit value,

§

difference maps, in which the existing situation is compared
with various possible future situations,

§

maps showing the value of a noise indicator at a height other
than 4 m where appropriate.

The Member States may lay down rules on the types and formats of
these noise maps.
o

Strategic noise maps for local or national application must be made for
an assessment height of 4 m and the 5dB ranges of Lden and Lnight as
defined in Annex VI.
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o

For agglomerations separate strategic noise maps must be made for
road-traffic noise, rail-traffic noise, aircraft noise and industrial noise.
Maps for other sources may be added.

•

Show the situation in the preceding calendar year;

•

Be completed for the Lden and Lnight indicators;

•

Include all relevant roads, airports and industrial sites affecting an
agglomeration;

•

Include all areas affected by designated major roads;

•

Be completed using data no more than three years old where possible; and

•

Be completed using a method of assessment recommended in Part II of the
Second Schedule of the Regulations.

The proposed approach was based upon a staged process which had been developed and
successfully employed in delivering strategic noise mapping on a number of previous
projects. The seven-stage approach is summarised in Figure 2.1

Figure 2.1: Overview of noise mapping process
Each stage of the process was defined by preceding stages such that requirements and
specifications are captured ahead of the production of the datasets and noise models.
These datasets were then processed and concatenated to develop the noise model
Acustica
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datasets, which were subject to a series of QA procedures prior to the final calculations
and assessment of noise levels.
Following the assessment of noise levels, the analysis is undertaken using datasets
developed to present dwelling and population locations in order to deliver the statistics
required by the EC for the reporting requirements of the Directive.
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3 Review of Round 2 Mapping
In the context of Round 3 strategic noise mapping, the first process required under the
Regulations was to review, and revise if necessary, the Round 2 strategic noise
mapping5.
The review of the R2 strategic noise mapping, was undertaken via consultation with
ERA, the key stakeholders and data suppliers.

3.1

Round 2 Strategic Noise Maps
In line with the requirements set out within the Directive for Round 2, the Consultants
developed strategic noise mapping of major roads with a traffic flow above 3 million
vehicles per annum and roads, industry and aircraft noise affecting the agglomeration.
The extent of the noise level contour results for major roads are shown in Figure 3.1.
The noise contours for agglomeration roads, Figure 3.2, agglomeration industry, Figure
3.3 and agglomeration aircraft, Figure 3.4, are also shown below.

Figure 3.1: R2 major roads noise map - Lden

5

Article 8(5)
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Figure 3.2: R2 agglomeration roads noise map - Lden

Figure 3.3: R2 agglomeration industry noise map - Lden
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Figure 3.4: R2 agglomeration aircraft noise map - Lden
The noise maps were based upon a series of datasets based upon information supplied
by MEPA, Transport Malta (TM) and National Statistics Office (NSO). The datasets
used, and the process of developing the strategic noise maps is set out in the report
“536-4-40v2-0 Strategic Noise Mapping of Malta for the First Round of the END”, June
2011.

3.2

Requirements for Review of R2 Noise Maps
The Regulations introduce a continuing obligation on MEPA to review (and revise, if
necessary) the Strategic Noise Maps every 5 years6.
Therefore, ahead of the delivery of R3 strategic noise maps in 2017, and each
subsequent 5 years, MEPA have an obligation to undertake a review of the strategic
noise maps and, where necessary, revise them. For the basis of this review of R2
strategic noise maps ahead of R3, it was proposed that a revision of the strategic noise
maps was required if it was known, or thought likely, that greater than 10% of the
exposed population within the area of an action plan had experienced a change in the
prevailing noise situation of greater than 1dB(A) Lden or Lnight.
In order to identify whether such a situation was likely to arise, the review undertaken
comprised consideration of the following aspects:

6

•

Had there been a significant increase or decrease in traffic volumes (25% =
1dB) on any individual roads?

•

Had there been any significant new infrastructure developments? E.g. roads,
bridges or bypasses;

Article 12 (4)
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•

Had there been any significant new residential developments in the vicinity of
mapped noise sources?

•

Had additional roads come into the “major” category due to the change in
traffic flows?

•

Had any roads fallen below the flow threshold for the “major” category due to
the change in traffic flows?

•

Had any major policy decisions caused a noise impact which should be shown
in revised maps? E.g. noise action plan measures;

•

Had there been any significant changes to the vehicle fleet? i.e. cars, %HGVs,
aircraft;

•

Had noise emissions from industrial sites within agglomerations altered, sites
closed or new sites been licensed? and

•

Had new or significantly revised datasets become available since 2012?

This process did have the potential to conclude that a revision of the strategic noise
maps was not required in certain areas; therefore, no further work would need to be
undertaken for that location, and the R2 noise level results may be published as the R3
noise level results. It should be noted that this was not consider to be a likely outcome
as there were a number of key input datasets which were known to have changed
significantly between R2 and R3, including the availability of LiDAR data and new
population and dwellings location data.

3.3
3.3.1

Definition datasets
Agglomeration Boundary
The R1 strategic noise mapping developed a detailed specification for the
agglomeration in Malta, derived from NSO census data, land use and building extents
datasets. The agglomeration was designated and reported to the EC under DF5 in 2011,
see Figure 3.5. The agglomeration definition was then used for the R2 strategic noise
mapping of agglomeration roads, industry and aircraft.
Following discussions with ERA, it was proposed to retain the same agglomeration
definition for R3 to enable a degree of comparison with the results from R2. Ahead of
the R4 noise mapping, due in 2022, it may be appropriate to review the agglomeration
definition in view of the extent of urban development since the initial definition during
the R1 project.

3.3.2

Model Area Boundary
In order for the noise levels on the edge of the agglomeration area to be calculated
accurately, it is important to consider the noise sources, and propagation screening
objects, from an area beyond and outside the actual area to be mapped. For this reason,
it is proposed that the agglomeration is “buffered” by 1.0km in order to develop the
model area for the agglomeration mapping, as shown in Figure 3.6.
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Figure 3.5: R3 Agglomeration area

Figure 3.6: R3 Model area – agglomeration area plus 1km buffer
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3.4
3.4.1

Pathway Data
Digital ground model
The digital ground model defines the height and profile of terrain, and can be made up
of various items, such as spot heights, equal height contours, embankment edges,
escarpment edges, bridges and barriers.
The R1 and R2 noise model used equal height contour data. During 2012 a high
resolution LiDAR survey was undertaken, and the results have become available since
the R2 noise mapping was completed.
The ERA IR unit provided the Consultants with the LiDAR survey data, along with the
derived 1m DSM and 1m DTM dataset.

Figure 3.7: 1m DSM derived from 2012 LiDAR survey
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Figure 3.8: 1m DTM derived from 2012 LiDAR survey
The DSM and DTM datasets were used to develop an updated terrain model for the R3
noise model.
Escarpment edges
During the R3 review process, ERA IR unit provided a current set of BaseMap datasets.
From within the BaseMap layers, it was determined that two layers were compatible
with the modelling of escarpments within the noise mapping software:
•

FEATCO P06 CONCRETE_QUAY

•

FEATCO T54 CLIFFS

It was therefore proposed to use the BaseMap derived escarpment edges developed
during the R3 mapping process.
Bridges & Tunnels
During the R1 mapping process the Consultants undertook a field survey of bridges and
tunnels following the confirmation of the extent of the R1 major roads network. This
survey was extended during the R2 noise mapping project to cover the additional roads
mapped for R2.
Within the R3 review process, Transport Malta has provided a point dataset identifying
the location of bridges. It was proposed to use the R2 bridges as the basis of the R3
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bridges within the R3 model. This data would then be reviewed using the TM bridge
dataset and online aerial imagery in order to finalise the R3 bridge dataset.
Barriers
During the R3 review process, ERA IR unit provided a current set of BaseMap datasets.
From within the BaseMap layers, it was determined that a number of the polyline layers
were compatible with the modelling of barriers within the noise mapping software:
•

FEATCO B09 THICK_RUBBLE_WALL

•

FEATCO B10 THICK_WALL

•

FEATCO B11 THIN__BOUNDARY_WALL

•

FEATCO B12 RUBBLE_WALL

•

FEATCO B13 RETAINING_WALL

•

FEATCO B14 FENCE

•

FEATCO B18 FORTIFICATIONS

In the R1 and R2 noise model the road centrelines were buffered by 15m to capture
objects within these BaseMap layers within the vicinity of the roads. The data was
reviewed to remove objects which crossed the road carriageway, and they were then
assigned a default height of 1.0m relative to the local ground as an estimate of the
typical height of the roadside walls typical across Malta.
The Consultants proposed to undertake the same process for the R3 sections of road
based on the updated BaseMap dataset in order to capture relevant roadside barriers.

3.4.2

Buildings Dataset
During the R3 review process, ERA IR unit provided a current set of BaseMap datasets.
From within the BaseMap layers, it was determined that a number of the polygon layers
were compatible with the modelling of buildings within the noise mapping software. As
no information was available to specify the façade absorption coefficients or residential
use these were assigned as default values based upon the feature code, as set out in
Table 3.1.
Table 3.1: BaseMap layers used for buildings, and assigned default attributes
Area Layer Name

Assigned
building height /
m

Assigned
absorption
coefficients, αr

Assigned
building use

FEATCO B01 HARD_BUILDING

12

0.4

Residential

FEATCO B02 LIGHT_BUILDING
FEATCO B03
PUBLIC_BUILDING
FEATCO B30 CHURCH

8

0.4

Non-residential

16

0.4

Non-residential

16

0.4

Non-residential

FEATCO B91 FACTORIES

12

0.4

Non-residential

FEATCO G03 TANKS__GAS

12

0.4

Non-residential
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In an approach consistent with R1 and R2, the Consultants proposed to use the updated
BaseMap data as the basis for the building polygons in the R3 noise model. As
previously, the BaseMap polygons would be generalised and “cleaned” to correct any
digitisation errors known to cause problems during the mapping calculations. The
polygons will be filtered to remove all polygons with an area of below 10.0m2 as these
have been identified as being predominantly chimneys or objects not considered
relevant to strategic noise mapping.
During the R1 and R2 noise modelling, there was no available source for building
height data, therefore default heights were assigned to each of the building polygons.
For the R3 noise modelling, where possible it was proposed to use the 1m DSM &
DTM height data to derive an estimated building height for each of the building
polygons.

3.4.3

Topography Dataset
Ground cover information for R1 and R2 noise modelling was taken from the 2006
MEPA report to the EEA for the Corine Land Cover dataset. Corine is a 1:100,000 scale
European-wide strategic digital land cover product derived from Landsat TM imagery.
The minimum size of a Corine land parcel is 25 hectares.

Figure 3.9: CORINE 2012 dataset proposed for R3 noise mapping
The Consultants proposed to use the updated CORINE 2012 dataset downloaded from
EEA EIONET CDR. The CORINE land use classes would be assigned an acoustic
absorption coefficient attribute of between 0 and 1 in a manner consistent with R1 and
R2.
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3.4.4

Aerial Imagery
MEPA MU provided 2006 aerial imagery during the R1 mapping process. The imagery
was used as a reference point when checking data such as the road centrelines,
buildings, locations of walls, tunnels, bridges and other modelling aspects.
For the R3 noise mapping, the Consultants also had access to 2012 aerial imagery, and
in addition it was proposed to use Google Maps, Google Earth, Google Streetview and
MS Bing maps as the basis for checking the R3 model datasets.

3.4.5

Meteorological Dataset
During the R1 mapping process, Malta International Airport provided long term average
data, 30 years from 1961 to 1990, on the average temperature, humidity and wind speed
for each month of the year. MEPA also supplied two sources of long-term wind
direction data; the first contained extracts from a book and provided a summary of wind
direction information from 1958 to 1987 for Luqa International Airport, and the second
contained data from two of the MEPA air quality monitoring stations.
The Consultants then prepared the data in a suitable format for use during the noise
mapping calculations.
As the meteorological data is to be a long-term average, and is already based upon long
term data, it was proposed to use the same data as used for the R1 and R2 mapping for
the R3 calculations, as it remained relevant.

3.5

Aircraft Source Data
Malta International Airport (MIA) is not designated as a major airport under the
Directive as there were fewer than 50,000 movements during 2016. The airport is
located outside the boundary of the agglomeration, within the 1 km buffer, and the
flight paths taken by arriving and departing aircraft pass over parts of the
agglomeration. For this reason, the airport was included within the R3 noise mapping,
in order to determine if the aircraft movement produced noise exposure above 55 dB
Lden or 50 dB Lnight inside the agglomeration.
Following meetings with MIA and MATS regarding developments since the R2
mapping, it was confirmed that:

3.6

•

the airport infrastructure is unchanged, and the R2 model may be reused;

•

aircraft movement data for 2016 would be supplied, which would be used to
revise and update the R2 model;

Industry Source Data
The R2 strategic noise mapping of IPPC licensed sites affecting the agglomeration
included seven industrial facilities. Measurement surveys and analysis was undertaken
in line with ISO 8297, which resulted in an equivalent octave band sound power
emission level being derived for each of the IPPC licensed process areas. The octave
band sound power emissions per m2 were then assigned to each of the polygons
describing the IPPC licensed process areas to produce the agglomeration industry
source model. The sites included in the R2 noise mapping are shown in Table 3.2.
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Table 3.2: R2 noise mapping of IPPC licensed industrial facilities
Perimeter / m

Area / m2

Amino Chemicals Ltd.

502.9

6643.1

3

Multigas

300.9

5147.9

4

Marsa Power station

1280.4

70656.0

6

Waste Oils Co. Ltd.

272.9

3611.3

10

Incinerator at Public Abattoir

218.8

2055.2

11

Edible Oils

724.5

23473.9

12

Solea Pharma

103.4

633.4

10

Poligas

n/a

n/a

ID

Name

1

As part of the R3 review process, ERA confirmed the current IPPC licensed facilities
within the agglomeration model area to identify any relevant changes since the R2 noise
mapping.

Table 3.3: Proposed R3 noise mapping of IPPC licensed industrial facilities
Perimeter / m

Area / m2

Amino Chemicals Ltd.

595

6985

2

Multigas Ltd

286

4777

3

Marsa Power Station

1290

74676

4

Waste Oils Co. Ltd.

280

3635

5

Edible Oil Refining Co. Ltd

471

13210

6

Metalco Ltd

593

7783

7

Sant Antnin Waste Treatment Plant

1069

47540

8

Crystal Pharma Ltd (Solea Pharma)

215

2720

9

Thermal Treatment Facility

191

1545

ID

Name

1
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In preparation for the R3 noise mapping, each of the proposed sites was visited, and the
facilities contacted to confirm site operations and make arrangements for on-site
measurement of noise. During this process, it was confirmed that:
•

The Multigas site was no longer operational during 2016, and would therefore
be removed from the noise mapping;

•

Four of the sites were operating in the same way as during the previous on-site
noise measurement survey for the R2 strategic noise mapping, namely Waste
Oils, Edible Oil Refining, Crystal Pharma and the Thermal Treatment Facility,
therefore the previous R2 measurement data could be used for the noise
mapping;

•

Two of sites had changes operations significantly since the R2 noise
measurement survey, namely Marsa Power Station and Amino Chemicals, and
would therefore be measured again during the R3 noise measurement survey;

•

Two sites were newly licensed and operational since the R2 measurement
survey, namely Metalco and Sant Antnin Waste Treatment Plant, and would
therefore be included within the R3 noise measurement survey.

The final approach to the R3 strategic noise mapping of IPPC licensed industrial
facilities is outlined in Table 3.4

Table 3.4: IPPC licensed industrial facilities included within R3 mapping
ID

Name

2016 Activity

Round 3 Approach

1

Amino Chemicals Ltd.

Active

New R3 measurements

2

Multigas Ltd

Not active

Removed

3

Marsa Power Station

Active

New R3 measurements

4

Waste Oils Co. Ltd.

Active

Re-use R2 measurements

5

Edible Oil Refining Co. Ltd

Active

Re-use R2 measurements

6

Metalco Ltd

Active

New R3 measurements

7

Sant Antnin Waste Treatment Plant

Active

New R3 measurements

8

Crystal Pharma Ltd (Solea Pharma)

Active

Re-use R2 measurements

9

Thermal Treatment Facility

Active

Re-use R2 measurements

Consistent with the R2 approach, on-site noise level measurements were proposed to be
undertaken for these four sites, in line with ISO 8297, in order to determine the noise
level emission from the sites ahead of the R3 noise mapping calculations.
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Figure 3.10: Proposed R3 noise mapping of IPPC licensed facilities

3.7

Road Traffic Source Data
During the R1 and R2 strategic noise mapping process, the road datasets were
developed by the Consultants based on an array of data provided by Transport Malta
and MEPA.
Following the R2 noise mapping Transport Malta have established a GIS unit and
developed a new transport model for Malta. Following meetings and subsequent
discussion with Transport Malta, it was proposed to replace the R2 road traffic source
dataset with a new R3 dataset based upon the current Transport Malta traffic model
data.
Major roads
For the R2 noise mapping, following discussions with MEPA and TM it was agreed that
the following approach would be used as a means of identifying the "major roads"
referenced within Article 4 of the Regulations:
1. International roads - TEN-T classified Arterial Roads;
2. National roads - Arterial Roads which have not been classified as TEN-T roads;
and
3. Regional roads - Distributor Roads (including rural and urban roads with
linking function from Local Access Roads).
The roads within these classes with an annual total traffic flow of greater than 3 million
vehicles were designated as “major roads” under the Regulations.
It was proposed to follow a similar approach for identification of R3 major roads where
possible.
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Agglomeration roads
Following further discussions with MEPA and TM it was agreed that the following
approach would be used as a means of identifying the "agglomeration roads" within the
agglomeration model area:
1. TEN-T classified Arterial Roads;
2. Arterial Roads which have not been classified as TEN-T roads;
3. Distributor Roads; and
4. Local Access Roads with linking functions.
All the road sections in these classes within the agglomeration model area were
included within the mapping of agglomeration roads.
It was proposed to follow a similar approach for identification of R3 major roads where
possible.

3.7.1

Road centrelines
The road centrelines dataset for R3 noise modelling would be based on the current
Transport Malta GIS road centrelines.

3.7.2

Road and traffic flow data
For each section of road centreline within the noise model, the following road and
traffic flow attributes were required:
•

Road surface type;

•

Direction of traffic flow;

•

o

All single road links are normal two-way trafficked roads;

o

All paired road links represent dual carriageways, and each link
represents one-way traffic.

Traffic flow type for day, evening and night periods;
o

Continuous;

o

Pulsed (stop and go);

o

Accelerating; and

o

Decelerating.

•

Total traffic flow for day, evening and night periods;

•

%HGVs for day, evening and night periods;

•

Mean traffic speed for day, evening and night periods;
o

Light vehicles; and

o

Heavy vehicles;
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In view of the newly developed Transport Malta road traffic model, and road network
inventory in GIS, it was proposed that the Consultants would liaise with TM to develop
a new road traffic flow dataset for the R3 noise mapping of agglomeration and major
roads.

3.8
3.8.1

Exposure Assessment Data
Population Data
In order to undertake an assessment of population exposure, it is necessary to have a
spatial dataset which describes the distribution of population across the assessment area.
The National Statistics Office (NSO) publishes data on the number of people per
Census Output Area (COA). The most recent Census was carried out during November
2011, and in November 2012 NSO provided the Consultants with a Census dataset in
two parts, an MS Excel spreadsheet and a GIS polygon file. The spreadsheet of numbers
of people per COA linked to a spatial dataset of polygons describing the extent of each
COA.
Following discussions with NSO and ERA, NSO agreed to investigate the validity of
using the district level statistical updates at COA level to provide an estimate of the
2016 population distribution.
During the development of the project ERA began discussions with Water Services
Corporation (WSC) and were able to procure a copy of the water meter dataset which
identified the location of inhabited dwellings, and the number of people per dwelling.
This dataset was used for the R3 dwelling and people in dwellings exposure assessment
as the most detailed and up to date information available.

3.8.2

Building Use Data
Following initial meetings with ERA and NSO it was thought that there were no
datasets available which would define the use of each building within the model area,
which was the same situation as during the R1 and R2 noise mapping. It was therefore
proposed to follow the same approach as during R1 and R2 based on the BaseMap
FEATCODE, as set out above.
During the development of the project ERA began discussions with Water Services
Corporation (WSC) and were able to procure a copy of the water meter dataset which
identified the location of inhabited dwellings. This dataset was used for the R3 mapping
to identify buildings of residential use containing dwellings, and buildings which did
not have residential use.

3.8.3

Dwellings and People in Dwellings Data
Following meetings with ERA and NSO it was thought that there are no datasets
available which may define the number of dwellings inside each building within the
model area, which was the same situation as during the R1 and R2 noise mapping. It
was therefore proposed to follow the same approach as during R1 and R2 based equal
distribution of dwellings and people amongst each residential use building.
During the development of the project ERA began discussions with Water Services
Corporation (WSC) and were able to procure a copy of the water meter dataset which
identified the location of inhabited dwellings, and the number of people per dwelling.
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This dataset was used for the R3 assessment to identify the number of dwellings,
number of occupied dwellings, and number of people within each residential building.

3.9

Conclusions of Review
A review of datasets developed under the scope of the R2 strategic noise mapping
process was undertaken in order to assess which needed to be revised in the context of
the R3 mapping process.
The outcome of the review suggested that the datasets fall into one of two categories
with regards to the requirement for them to be revised:
1. Dataset which did not need to be revised; therefore, the dataset developed
during the R2 mapping process would be used. This applied to:
a. Agglomeration boundary
b. Model area
c. Barriers
d. Aerial imagery
e. Meteorology
f.

Airfield and runway geometry

2. Datasets needed to be updated with more recent versions. This applied to:
a. Road centrelines
b. Road traffic flows
c. Percentage of heavy goods vehicles
d. Road speeds
e. Traffic flow type
f.

Direction of flow

g. Bridges & tunnels
h. Road surface
i.

Terrain height data

j.

Building footprints

k. Topography
l.

Industry source noise emissions

m. Population
n. Aircraft flight paths
o. Aircraft movements
The overall conclusion was that a number of the strategic noise mapping datasets
developed during the R2 mapping process needed to be revised or extended in order to
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be in line with the requirements of the R3 strategic noise mapping under the END. This
in turn resulted in a requirement to re-run all of the noise level calculations.
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4 Defining Round 3 Noise Mapping
In line with the seven-stage process outlined in Figure 2.1 above, the R3 strategic noise
mapping is set out below.

4.1
4.1.1

Step 1 – Define areas to be mapped
Agglomeration
The R1 strategic noise mapping developed a detailed specification for the
agglomeration in Malta, derived from NSO census data, land use and building extents
datasets. The agglomeration was designated and reported to the EC under DF5 in 2011,
see Figure 4.1.

Figure 4.1: Environmental noise agglomeration definition

During the review process discussed in Section 3 above it was determined to retain the
same agglomeration definition for R3 to enable a degree of comparison with the results
from R2.
The total area of the R3 agglomeration is 54.1 km2, the same as in R2, whilst the total
R3 population within the agglomeration is 277,600, compared with 270,000 during R2.
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Within the agglomeration, strategic noise mapping was undertaken for the following
sources:
•

Aircraft in flight arriving and departing MIA which overfly the agglomeration;

•

IPPC Licensed industrial sites which affect the agglomeration; and

•

Relevant roads within the agglomeration and major roads with more than 3
million vehicles per year which affect the agglomeration.

In order for the noise levels on the edge of the agglomeration area to be calculated
accurately, it was important to consider the noise sources, and propagation screening
objects, from an area beyond and outside the actual area to be mapped. For this reason,
the agglomeration was “buffered” by 1.0 km in order to develop the model area for the
agglomeration mapping.

Figure 4.2: Agglomeration buffered by 1km to define model extent

The relevant noise sources and propagation model datasets were included within the
defined model area.
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4.1.2

Major Roads
The R1 strategic noise mapping process developed a detailed national road traffic
network and traffic flow inventory. This dataset was updated and extended significantly
during the R2 mapping, and was developed further following receipt of the new GIS
and traffic model data from TM. This data was also supplemented by road traffic count
data the Consultants had collected in connection with other projects over the past three
years. The updates for the R3 mapping including addition of roads newly constructed or
altered since the R2 mapping, and the revision of traffic flow data in line with the TM
traffic model or the Consultants count site data.
From this updated inventory it was possible to identify sections of road with an annual
flow above 3 million vehicles, AADT > 8,219, as second round major roads.

Figure 4.3: Malta Round 3 major roads > 3 million veh/yr

The total length of R3 major roads is 293.4 km, compared with 292 km mapped as R2
major roads.
In order to ensure that all areas affected by noise from the major roads were included
within the mapping, the major roads centrelines were buffered to develop the model
extent. The model extent for the major roads then became the calculation extent for the
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strategic noise mapping. Figure 4.4 shows the model area for the R3 major roads, based
upon buffering the R3 major roads by 1.0km.

Table 4.1: Identified 2016 major road links compared to non-major road links
Source
Major roads > 3 M veh/yr
Non-major < 3 M veh/yr

No. of links
1,050
821
1,871

Total length of links (km)
293.4
245.3
538.7

Figure 4.4: R3 major roads model extent with 1.0km buffer

The relevant noise sources and propagation model datasets were included within the
defined model area.

4.2

Step 2 – Define noise calculation methods
As Malta does not have designated national calculation methods for noise, as described
by the Directive, the Regulations specify that the EC recommended Interim Methods
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are to be used for the strategic noise mapping until such time that the Commission
introduces common methods of assessment.
Whilst the common noise assessment methods for Europe (CNOSSOS-EU) have now
been established under EU Directive 996/2015, they are a mandatory requirement for
strategic noise maps developed after 31st December 2018. It will be necessary to use the
new common methods for the R4 strategic noise maps due to be reported in 2022.
Given the current lack of practical experience with the new common methods, the
immaturity of the software implementation of the methods, and the desire to have a
degree of compatibility with the previous rounds of noise mapping, it was agreed that
the R3 mapping would be undertaken using the EC recommended Interim Methods, in
line with R1 and R2.
For R3 strategic noise mapping, the following methods of assessment were used.

4.2.1

Aircraft Noise
The EC recommended Interim method is:
•

For AIRCRAFT NOISE: ECAC.CEAC Doc. 29 ‘Report on Standard Method of
Computing Noise Contours around Civil Airports’, 1997. Of the different
approaches to the modelling of flight paths, the segmentation technique referred
to in section 7.5 of ECAC.CEAC Doc. 29 will be used.

Which should be used in accordance with the adaptations set out in:
•

Commission Recommendation 2003/613/EC of 6 August 2003, which
acknowledges the revision of Doc. 29 and suggests using the updated Doc. 29
after release by ECAC, provided this is “appropriate and considered necessary”.
ECAC Doc. 29 3rd edition was released in 2006.

The method of assessment including the recommended adaptations is referred to as
ECAC Doc 29 Interim.
It should be noted that aircraft noise modelling undertaken across Europe regularly
makes use of the Federal Aviation Authority (FAA) Integrated Noise Model (INM)
software7. The FAA FAQ for INM8 indicates that versions of INM prior to v7.0
complied with the methodologies contained in ECAC Doc 29 2nd Edition, although
without the EC recommended adaptations set out in Commission Recommendation
2003/613/EC, whilst INM v7.0 is compatible with the methodologies contained in
ECAC Doc. 29 3rd edition3. INM v7.0c was used for the R3 strategic noise mapping of
MIA.

4.2.2

Industrial Noise
The EC recommended Interim method is:

7
8

•

“For INDUSTRIAL NOISE: ISO 9613-2: ‘Acoustics — Abatement of sound
propagation outdoors, Part 2: General method of calculation’.

•

Suitable noise-emission data (input data) for this method can be obtained from
measurements carried out in accordance with one of the following methods:

Available at: http://www.faa.gov/about/office_org/headquarters_offices/apl/research/models/inm_model [accessed June 2013]
http://www.faa.gov/about/office_org/headquarters_offices/apl/research/models/toolsfaq/index.cfm?print=go [accessed June 2013]
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o

ISO 8297: 1994 ‘Acoustics — Determination of sound power levels of
multisource industrial plants for evaluation of sound pressure levels in
the environment — Engineering method’,

o

EN ISO 3744: 1995 ‘Acoustics — Determination of sound power levels
of noise using sound pressure — Engineering method in an essentially
free field over a reflecting plane’,

o

EN ISO 3746: 1995 ‘Acoustics — Determination of sound power levels
of noise sources using an enveloping measurement surface over a
reflecting plane’.

This should be used in accordance with the adaptations set out in:
•

Commission Recommendation 2003/613/EC of 6 August 2003.

The method of assessment including the recommended adaptations is referred to as ISO
9613 Interim.
EC adapted Interim method, ISO 9613 Interim, was used for the R3 mapping of IPPC
licensed site affecting the agglomeration.

4.2.3

Road Traffic Noise
The EC recommended Interim method for use under the Regulations, is described
within the following documents:
•

‘NMPB-Routes-96 (SETRA-CERTU-LCPCCSTB)’, referred to in ‘Arrêté du 5
mai 1995 relatif au bruit des infrastructures routières, Journal Officiel du 10
mai 1995, Article 6’ and

•

French standard ‘XPS 31-133’.

•

For input data concerning emission, these documents refer to the ‘Guide du
bruit des transports terrestres, fascicule prévision des niveaux sonores, CETUR
1980’.

Used in accordance with the adaptations set out in:
•

Commission Recommendation 2003/613/EC of 6 August 2003.

The method of assessment including the recommended adaptations is referred to as XPS
31-133 Interim.
EC adapted Interim method, XPS 31-133 Interim, was used for the R3 strategic noise
mapping of road traffic noise.

4.3

Step 3 – Develop dataset specification
During the R1 strategic noise mapping project, the Consultants developed a data
schema specification for the model layers for the strategic mapping of major roads. The
existing data schema specification was reviewed, and where necessary model elements
were revised, or added, to cover all the relevant components of the R3 mapping.
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5 Developing Round 3 Noise Models
Following on from the definitions established in Chapter 4 above, it was now possible
to undertake Steps 4 and 5 of the process to produce the datasets and develop the noise
model datasets.
As discussed in Chapter 3 above, the R3 model datasets were based upon those used for
the R2 mapping. These R2 datasets were then revised and extended as described within
Chapter 3 above in order to produce the final R3 model datasets.
Below is discussed any specific new or significantly amended datasets relevant to the
R3 mapping process.

5.1

Step 4 – Produce datasets
With the data specification in place, the Consultants were able to compile the required
input datasets ahead of developing the noise models.

5.1.1

R3 major roads
The extent of major roads was determined as discussed in Chapter 4 above. The road
traffic flow attributes were based upon the traffic network data developed for the R2
mapping, and updated and extended as discussed in Chapter 3 above. This led to a final
road traffic network dataset for the 2016 mapping; which was used as the basis for
creating the final calculation model road traffic source model.

5.1.2

R3 agglomeration roads
Within the agglomeration it was necessary to undertake an assessment of noise from all
relevant roads affecting receptors within the agglomeration. The Directive does not
specify exactly which roads are to be mapped, and the approaches taken across EC
Member States (MS) vary considerably. In some members states all road links are
included, with default traffic flows assigned to even the smallest local road within
residential districts, even where actual flow data in unavailable. In other MS only the
main roads are considered as relevant, as they would produce the highest levels of
exposure, and are seen as most relevant to the proposed approach to action planning.
During the development of the R2 noise mapping, discussions with MEPA and TM led
to an agreement that the following approach would be used as a means of identifying
the "agglomeration roads" within the agglomeration model area:
1. TEN-T classified Arterial Roads;
2. Arterial Roads which have not been classified as TEN-T roads;
3. Distributor Roads; and
4. Local Access Roads with linking functions.
In order to provide a degree of consistency and comparability with the R2 mapping, all
the road sections in these classes within the agglomeration model area were included
within the R3 mapping of agglomeration roads.
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Figure 5.1: R3 agglomeration roads; arterial, distributor and local access (red, blue and
orange); within the buffered agglomeration (green)

5.1.3

Develop terrain model
The R1 and R2 noise model used equal height contour data. During 2012 a highresolution LiDAR survey was undertaken, and the results have become available since
the R2 noise mapping was completed.
The ERA IR unit provided the Consultants with the LiDAR survey data, along with the
derived 1m DSM and 1m DTM dataset. Figures 5.2 and 5.3 illustrate sections of the
digital surface model (DSM) and digital terrain model (DTM) which were delivered
under the LiDAR survey.
Based on the LiDAR *.las data, the Consultants prepared a 0.5m raster of the DSM and
a 0.5m raster of the DTM. These were subtracted to develop a raster of relative object
heights, Figure 5.4.
These three raster datasets represented different aspects of the height data, and could
then be used to assign height information to the model objects to be used within the
noise model.
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Figure 5.2: Sample of the digital terrain model (DTM) showing the height of the
ground surface

Figure 5.3: Sample of the digital surface (DSM) showing the height of the tops of
objects
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Figure 5.4: Sample of the relative height raster derived from DSM - DTM

The Basemap datasets supplied by ERA IR unit contained a number of polyline themes
which described various elements of the landscape and urban furniture. These polylines
were extracted and then assigned 3D height data based on the DTM to create a 3D
breakline model datasets. The polyline themes used included the following elements of
the Basemap:
•

T45

NORMAL EMBANKMENT

•

T47

FOOT OF EMBANKMENT

•

T56

DOUBLE SIDED NORMAL EMB

•

T63

QUARRY

•

A01

RUNWAY OUTLINE

•

W01

ROAD OUTLINE

•

W05

PAVEMENT

•

W07

TUNNEL

•

W12

TRAFFIC ISLAND

•

W13

TRAFFIC ISLAND LINE

In addition, the following Basemap themes were also assigned 3D heights from the
LiDAR DTM and imported to LimA as escarpments:
•

P06

CONCRETE QUAY
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•

T54

CLIFFS

•

T64

CUT

Figure 5.5: Contours, 3D breaklines and escarpments based on Basemap data and
LiDAR DTM

The final part of the terrain model was the inclusion of the 1m contours provided by
ERA IR unit. These appear to have been derived from the LiDAR survey and agreed
very closely with the LiDAR derived raster at locations which were inspected. As
extensive breakline data was available across the whole model, only some sections of
contours were required in order to complete the terrain model, mainly areas between the
breaklines. For this reason, the contours were erased from areas near breakline, walls
and buildings.

5.1.4

Develop buildings dataset
The basemap polygon layers were reviewed, and a number extracted as the basis for the
building polygons datasets. The Basemap feature codes included in the buildings layer
were:
•

B01 hard buildings

•

B02 light buildings

•

B03 public buildings

•

B05 buildings under construction

•

B06 Ruins

•

B30 church

Acustica
593-15-1 R3 Strategic Noise Maps for Malta – Draft Final Project Report

Page | 43

•

B91 industrial buildings

•

B92 light industrial structure

•

G03 tank/silo

This initial building dataset contained 107,017 polygons, however as with the R1 and
R2 noise mapping, many of the polygons represented a number of adjacent individual
buildings, as shown in Figure 5.6.

Figure 5.6: Basemap building polygons

Within the Basemap polylines data were layers B07 PROPERTY DIVISIONS and B10
THICK WALL. These lines were used as the basis for splitting the basemap building
polygons in order to try to obtain one polygon for each building unit within the larger
blocks. This would enable the assignment of dwellings and people to buildings to be
more specific, but also mean that the height assigned to buildings would be more
representative of the individual parts of each large block. Following this process there
were 170,429 polygons in the building dataset.
Following the split process, the buildings were then assigned height data. Each building
was assigned an absolute height based upon the DSM raster, and a relative height above
local ground based on the DSM – DTM raster. Following testing within the LimA the
relative height was used for the noise model, with checks undertaken to ensure that all
residential buildings were more than 4.5m high to ensure that the façade receivers
would calculate correctly.
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Figure 5.7: Basemap building polygons after split on polylines

Figure 5.8: Building polygons with relative height assigned

5.1.5

Major roads bridge/tunnel dataset
During the R1 strategic noise mapping project, field studies were undertaken to identify
the location of bridges, tunnels and cuttings on the R1 major roads network. Following
the finalisation of the R2 major roads network, a similar field study was undertaken to
identify the bridges, tunnels and cuttings which were part of the extended R2 major
roads network, plus any significant additional items relevant to the R2 agglomeration
roads.
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This R2 data was used as the basis of the R3 noise model, with the dataset reviewed
against the TM supplied data and using Google Streetview where relevant.
The road centreline data was assigned 3D height data based on the DTM raster, and this
meant that the bridge dataset was not required for the R3 mapping as each elevated road
section was directly assigned the height from the DTM.

5.1.6

Finalise barrier dataset
Following the finalisation of the R3 roads network, it was possible to extend the barrier
objects dataset in line with the approach taken for the R2 roads network. The relevant
BaseMap polyline layers were clipped within 15m of the road centrelines, and the
resulting objects assigned a height of 1m above local terrain, and manually cleaned to
remove instances of barriers crossing the roads. This process produced a set of roadside
barriers representative of the stone walls alongside the roads and separating land parcels
in the vicinity of the roads.
The Basemap themes used as the basis of the barrier dataset were:

5.1.7

•

FEATCO B09 THICK_RUBBLE_WALL

•

FEATCO B10 THICK_WALL

•

FEATCO B11 THIN__BOUNDARY_WALL

•

FEATCO B12 RUBBLE_WALL

•

FEATCO B13 RETAINING_WALL

•

FEATCO B14 FENCE

•

FEATCO B41 LOW WALL

Develop IPPC licensed industry dataset
Stage 4 of the project involved undertaking a measurement survey of the IPPC licensed
sites affecting the agglomeration. The first deliverable from Stage 4 was a method
statement detailing how the measurement survey would be undertaken. Report 593-71v1-0 “Method Statement for Measurement of Noise from IPPC Sites” was delivered in
May 2018.
Following acceptance of this method statement, the measurement surveys were
undertaken at each of the four IPPC licensed sites affecting the agglomeration during
June 2018. The results of the measurement survey can be found within reports:
•

593-9-1v1-0 ERA ISO 8297 Marsa Power Station;

•

593-10-1v1-0 ERA ISO 8297 Amino Chemicals;

•

593-11-1v1-0 ERA ISO 8297 Wasteserv; and

•

593-12-1v1-0 ERA ISO 8297 Metalco.

The measurement surveys and analysis were undertaken in line with ISO 8297, which
resulted in an equivalent octave band sound power emission level being derived for
each of the IPPC licensed process areas. The octave band sound power emissions per m2
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were then assigned to each of the polygons describing the IPPC licensed process areas
to produce the agglomeration industry source model.

5.1.8

Develop airport mapping datasets
The total number of movements to and from Malta International Airport (MIA) during
2016 was 43,756, made up of a combination of civil aircraft, military aircraft and
helicopters. Therefore, under the Directive is not designated as a major airport because
there were fewer than 50,000 movements during 2016. The airport is located outside the
boundary of the agglomeration, within the 1 km buffer, and the flight paths taken by
arriving and departing aircraft pass over parts of the agglomeration. For this reason, the
airport was mapped in order to determine if the aircraft movement produced noise
exposure above 55 dB Lden or 50 dB Lnight inside the agglomeration.
Project report 593-14-2v2-0 “Malta International Airport - R3 Final Report” sets out
details of the approach to mapping the airport, data acquisition, noise calculations and
analysis of results.

5.1.9

Develop population distribution dataset
In order to undertake an assessment of population exposure, it was necessary to have a
spatial dataset which describes the distribution of population across the assessment area.
During the review process reported above, discussions with the National Statistics
Office (NSO) led to an agreement that the published data on the number of people per
Census Output Area (COA) from the last Census in 2011 would be scaled up in line
with the overall changes in each of the local areas.
Subsequently, ERA established a dialogue with Water Service Corporation and was
able to acquire an up to date copy of their dataset on water meter locations. This
provided a point per water meter, with each being designated as residential or not, and
with a number of people assigned if residential.
The WSC data was supplied as a dataset containing 269,807 points, of which 236,716
were assigned as dwellings, with a total of 418,845 people.
Figure 5.9 illustrates an example of the WSC data received, showing the location of
each point within the dataset. Whilst each point should be associated with a building,
unfortunately not all the points were located within building footprints. Approximately
7.5% of the WSC points fell outside building polygons, which equated to about 21,000
points, 17,000 dwellings and 31,000 people.
After investing further, it appeared that there were two main causes of the mismatch
between WSC points and buildings. Either the WSC points were located outside a
building polygon along the street in front, or the building was more recent than the
basemap polygon data, and not present within the dataset. Examples of both cases can
be seen within Figure 5.9.
In order to address these issues, the first step was to add approximately 350 building
polygons from Open StreetMap which were not present within the basemap data, as
discussed above. The second step was an iterative Snap process which moved the WSC
point onto the facades of the nearby building polygons. Figure 5.10 shows the same
example area after the two-stage processing.
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Figure 5.9: Example of data received from WSC

Figure 5.10: Example of WSC data after processing, with residential buildings (WGB,
dark blue) and non-residential buildings (HIN HA2, light blue)
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The final WSC dataset had more than 98% of data points within building footprints,
with the number outside buildings reduced to approximately 4,500 points, 3,500
dwellings and 5,500 people.
The points inside building polygons were spatially joined to the buildings, such that
each building was assigned a number of dwellings and number of people based upon the
WSC data. It also enabled buildings to be assigned as either residential or nonresidential, which had not been possible during the R1 and R2 noise mapping.

5.2

Step 5 – Develop noise model datasets
Typically, at this stage of the process the input datasets would be a series of generic GIS
datasets completely populated for the total coverage of the area to be modelled. These
final model data input files (FMDI) would then be transferred into the LimA noise
mapping software and used to develop the final noise calculation model.
The Consultants long standing approach of using a data schema specification in GIS
which has been developed specifically for LimA input datasets helps to ensure objects,
attributes and geometry elements of the GIS data will work efficiently in the LimA
calculation software.
With extensive geometry checking and fixing undertaken using tools in ArcGIS and
QGIS most of the problems which can appear within LimA are avoided. However, the
Consultants QC process undertakes a series of quality checks using LimA tools after the
GIS data has been imported. These checks include model checking, reviews within the
LimA 3D viewer and test calculations to ensure that the various model layers come
together without issues.
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6 Noise Level Calculations
6.1

Step 6 – Noise level calculations
At this stage the GIS input datasets were finalised within the LimA and INM noise
calculation software, the elements of this stage were:
•

Selection of the user specified calculation settings within the software tool;

•

Running of the noise calculations over the entire area to be mapped, using all
the data from the model area; and

•

Production of noise results datasets developed from the calculation process.

The noise level calculations were undertaken in three separate calculation runs:
•

Major roads, and agglomeration roads calculated in line with XPS31-133 /
NMPB Interim using LimA software;

•

IPPC licensed industrial sites affecting the agglomeration calculated in line with
ISO 9613-2 Interim using LimA software; and

•

Aircraft affecting the agglomeration calculated in line with ECAC Doc 29 using
INM software.

The calculation of aircraft noise is discussed in a separate part of the final report and
will not be discussed further here.
The resultant noise level datasets would then be used in the next stage for post
processing and analysis.

6.1.1

User Defined Calculation Settings
There are many aspects of the noise calculations which may be controlled by use of the
user defined settings. These can range from specifying grid resolution (i.e. grid cell
spacing at which noise was calculated) to determining how many reflections should be
considered. Other calculation settings can be defined as ‘efficiency settings’ which aim
to simplify aspects of the assessment in order to reduce processing time, these generally
aim to provide improvements in processing efficiency, or scalability.
The use of these user controlled calculation parameters can have a significant effect
upon the uncertainty associated with the calculated results, and due care and process
checks were included in order to ensure that the settings used did not introduce
unacceptable levels of uncertainty.
In order to provide consistency with the R2 noise level calculations for road traffic
noise, the same calculation settings were used within the LimA software for the R3
calculations. For the calculation of noise from the IPPC industrial sites, a similar
conservative use of settings was used, and in line with settings used on other projects
for industrial noise mapping under the END.

6.1.2

Calculation Hardware Environment
In addition to defining the appropriate settings for the calculation parameters, the
calculation process was further optimised using a combination of:
•

Calculation Tiling;
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•

Multiple Calculation Servers; and

•

Hardware Environment.

All three of these optimisation techniques were utilised during the calculation of noise
levels.

6.1.2.1

Calculation Tiling

Calculation tiling is a technique which allows one large calculation area and model to
be split into smaller areas, which can then be calculated simultaneously on several
computers or one by one. Generally, it has been found that the smaller the tile size, the
faster the calculations will run due to the smaller dataset in process, however this could
lead to many hundreds of model tiles.
The tiles would generally be configured with a central calculation area, say 1 x 1 km,
plus a buffer of data, say 2 km all around to make a 5 x 5 km model area, to ensure that
the tiled results combine in a seamless manner.
The LimA noise mapping software handles this distribution of processing in an
automated manner. There are significant advantages of tiling calculations over a single
model calculation. These are:
•

Reduced Calculation Times: By splitting the calculation up into tiles, this
allows a noise model to be distributed across multiple calculation servers.
Smaller models also process more quickly per grid point than larger models.

•

Calculation Redundancy: Tiling increases calculation redundancy
significantly with respect to a single calculation. In the event of hardware
failure only one tile will fail rather than a single large calculation.

The noise calculations for the assessment of the road traffic noise were conducted in
tiled mode of calculation. The whole rectangular project area (37 x 36 km) was divided
into small calculation areas 1 x 1 km, plus a buffer of data, 1.25 km. Due to the layout
of the designated 2013 major roads traffic network, the calculations were undertaken
within 300 discrete tiles (300 km2).
As the calculation of industrial noise only covered the agglomeration area, and had a
small number of emitting objects, it was run as a single calculation area, and was not
split into tiles.
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Figure 6.1: Calculation tile grid used for the assessment of 2016 major roads and
agglomeration roads

6.1.3

Multiple Calculation Servers
The use of multiple calculation computers also improved the calculation time by
allowing automation of calculations, and parallel processing of multiple model tiles.
The LimA noise mapping software systems contain tools which can be licensed which
will automatically distribute multiple parallel processing jobs across multiple
processors, and across multiple computers if available.

6.1.4

Hardware Environment
If the computer hardware in use is only expected to be undertaking noise mapping
calculations then the hardware environment may also be optimised for calculations
based on the requirements of the noise mapping software. This was achieved by turning
off all the unnecessary system services to improve the available physical memory and
CPU to the calculation core.

6.1.5

Pre-flight Checks
Prior to the final calculations being commenced, a series of pre-flight checks were
undertaken to confirm that the model was processed without problems or errors.
Final datasets are loaded into the LimA noise mapping software tool, and a number of
single receptor calculations undertaken to confirm that the relevant files are loaded and
processed without issues.
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It was also useful to undertake a 100m x 100m grid calculation across the model, as this
procedure tested any model tiling or automatic distribution of processing across
multiple machines, but will also assess 1% of the grid points from the final run, which
helped experts to provide a good indication of likely processing times.

6.1.6

Noise Calculations
The results of the noise level calculations were used for a number of purposes, which
ideally required different types of calculations to be undertaken. As recommended by
WG-AEN GPGv2 the Consultants carried out two independent sets of noise level
calculations, namely:
1. Grid calculations
Grid calculations were carried out in order to provide results suitable for use in
graphical presentation of the results, such as noise contour mapping, and the
assessment of the areas exposed above certain noise levels. In line with
recommendations in WG-AEN GPGv2 these calculations included first order
reflections, with grid spacing of 10 x 10 metres at a height of 4.0m above local
ground level. Figure 6.2 shows a typical graphical presentation of grid
calculation results;
2. Façade receptor calculations
Façade receptor calculations were carried out for the purpose of undertaking the
dwelling and population exposure assessment required for the Directive. This is
the recommended approach within WG-AEN GPGv2. The dwelling and
population exposure assessment have been undertaken in line with the approach
set out within “Vorläufige Berechnungsmethode zur Ermittlung der
Belastetenzahlen durch Umgebungslärm (VBEB)”, from Bundesministerium
für Umwelt, Naturschutz und Reaktorsicherheit und Bundesministerium für
Verkehr, Bau und Stadtentwicklung, February 2007. Which translates as
“Preliminary Calculation Method for Determination of the Number of Persons
Exposed to Environmental Noise”, from the non-official version of the
publication in the German Federal Gazette (Bundesanzeiger), No. 75 of 20
April 2007. This approach is widely referred to as the VBEB method.
In order to undertake the assessment of noise at the facades of the dwellings
(LimA WGB objects), an automated approach to placement and calculation of
façade receptors was used within LimA called “circulating point”, utilising the
VBEB option in Lima_7, and the recommended spacing of receptor points
around the building facades in line with the VBEB approach. The calculations
excluded reflections from the receptor’s own façade, with 1st order reflections
from other facades or objects. On the basis of this calculation it could be
possible to deliver graphical presentation of façade results as shown in Figure
6.3.
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Figure 6.2: Graphical presentation of the grid results for the assessment of major roads,
indicator Lden

Figure 6.3: Typical graphical presentation of façade results for the assessment major
roads, Lden
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6.1.7

Post Calculation Checks
Following the completion of the calculation run it was important that checks were
carried out to verify that the noise levels produced were in line with expectations.
Within the standard procedure, the LimA noise mapping software was used to produce
graphical representations of the noise levels, as noise contour maps, in order for any
gaps, errors or anomalies to be identified.
The LimA output log files were also reviewed to ensure that all the necessary input
datasets were loaded, and that the calculations were processed without errors.

6.2

Step 7 - Post processing and analysis
Following the completion of the noise level calculations the results datasets were first
post processed to produce the final results datasets for the Lden and Lnight indicators.
•

LimA results were post processed to assign noise level results to grid locations
inside buildings in order to produce a “seamless” results set suitable for map
production and public presentation;

•

INM results are interpolated from the 100m calculation grid to the 10m results
grid required within the analysis process;

•

The 10m grids of noise level results will then be exported to ESRI point
Shapefiles or ARC INFO ASC Ascii grid files for delivery to ERA; and

•

The 10m grids were interpolated and smoothed to generate polygon noise
contour results in 5 dB bands for delivery to ERA.

Once the noise level results sets were finalised the analysis of the results was
undertaken, in order to generate the summary statistics which were reported to the EC
and EEA. The analysis was carried out to deliver the following sets of results:
•

Area exposed within noise level bands;

•

Number of dwellings exposed within noise level bands; and

•

Number of people living in dwellings exposed within noise level bands.

The summary statistics were then used to populate the mandatory fields within the
revised EEA ENDRM 2017 DF4_8 reporting template for the R3 strategic noise
mapping results. The Consultants do not recommend reporting any of the “nonmandatory” datasets requested by the EEA within the DF4_8 reporting template. For
this reason, analysis which would lead to the generation of any of the “non-mandatory”
datasets within the DF4_8 template was not undertaken.

Acustica
593-15-1 R3 Strategic Noise Maps for Malta – Draft Final Project Report

Page | 55

7 Results of Round 3 Strategic Noise Mapping
The results of the strategic noise mapping assessment are shown as noise contour maps
in Appendix B.
Following the assessment of noise levels, it was possible to undertake secondary
analysis utilising the results from the noise calculation process.

7.1

Area Analysis
The Directive requires information on the estimated total area (in km2) exposed to Lden
higher than 55, 65 and 75dB for major roads. It is not required to determine the area
exposed for agglomeration sources.
The grid of noise level results was imported into MS Access and queries created to filter
the results into the following 5dB bands:
Lden

>55, >65, >75

Note: all class boundaries are .00, i.e. >65 is actually >=65.00.
As the calculations were undertaken on a 10m grid, each grid point represents an area of
100m2. The number of results within each query dataset could then be used to calculate
the total area exposed.
The results of the area analysis for the third round major roads across Malta are set out
in Table 7.1 below.
Table 7.1: Area exposed to noise categories from R2 and R3 major roads
Noise Scenario
Lden

7.2

Noise Category

R2 Area (km2)

R3 Area (km2)

>55
>65
>75

42.7
14.3
3.3

45.3
13.1
2.9

Dwelling Analysis
The Directive requires information on the estimated total number of dwellings (rounded
to hundreds) exposed to Lden higher than 55, 65 and 75dB for major roads. It is not
required to determine the number of dwellings exposed for agglomeration sources.
The dwelling and population exposure assessment have been undertaken in line with the
approach set out within “Preliminary Calculation Method for Determination of the
Number of Persons Exposed to Environmental Noise” (VBEB), from the non-official
version of the publication in the German Federal Gazette (Bundesanzeiger), No. 75 of
20 April 2007.
In order to undertake the assessment, the assessment of noise at the facades of the
dwellings was undertaken using circulating point calculations within LimA, utilising the
VBEB option in Lima_7, and the recommended spacing of receptor points around the
building facades in line with the VBEB approach.
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Following the completion of the circulating point façade calculations, analysis of the
results was undertaken. The results of the analysis were disposed into a series of output
files which were reviewed and summarised below.
The results of the dwellings analysis for the third round major roads across Malta are set
out in Table 7.2 below.
Table 7.2: Dwellings exposed to noise categories from R2 and R3 major roads
Noise Scenario
Lden

7.3

Noise Category

R2 Dwellings

R3 Dwellings

>55
>65
>75

18,500
7,600
500

24,200
10,100
1,100

Population Analysis
The Directive requires information on the estimated total number of people (rounded to
hundreds) living in dwellings that are exposed to Lden higher than 55, 65 and 75dB for
major roads.
Table 7.3: Number of people living within dwellings exposed to noise categories from
R2 and R3 major roads
Noise Scenario
Lden

Noise Category

R2 Population
(including
agglomerations)

R3 Population
(including
agglomerations)

>55
>65
>75

33,400
13,400
1,000

39,900
15,600
1,600

The Directive also requires information on the estimated number of people (rounded to
hundreds) living in dwellings that are exposed to noise in 5dB bands for major roads.
The 5dB bands are:
Lden

55 – 59, 60 – 64, 65 – 69, 70 – 74, >=75

Lnight

50 – 54, 55 – 59, 60 – 64, 65 – 69, >=70

The results of the population exposure analysis for the R2 and R3 major roads across
Malta are set out in Tables 7.4 and 7.5 below.
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Table 7.4: Number of people living within dwellings exposed to noise categories from
second round major roads
Noise
Scenario
Lden

Lnight

Noise
Category

R2 Population

R2 Population

R2 Population

(outside
agglomerations)

(inside
agglomerations)

(including
agglomerations)

55-59
60-64
65-69
70-74
≥75
Total
50-54
55-59
60-64
65-69
≥70
Total

3,400
2,400
1,800
1,900
100
9,700
2,600
1,800
2,100
200
0
6,700

8,500
5,600
4,300
4,500
800
23,700
5,900
4,400
4,600
1,100
100
16,000

11,900
8,100
6,100
6,400
1,000
33,400
8,400
6,200
6,800
1,300
100
22,600

Note: Due to rounding of underlying results to nearest 100, the values in the table may not always add up as expected.

Table 7.5: Number of people living within dwellings exposed to noise categories from
third round major roads
Noise
Scenario
Lden

Lnight

Noise
Category

R3 Population

R3 Population

R3 Population

(outside
agglomerations)

(inside
agglomerations)

(including
agglomerations)

55-59
60-64
65-69
70-74
≥75
Total
50-54
55-59
60-64
65-69
≥70
Total

3,500
2,300
2,000
1,900
400
10,200
2,500
2,000
2,000
600
0
7,100

12,000
6,500
4,800
5,200
1,100
29,700
7,000
4,800
5,500
1,600
0
18,800

15,500
8,800
6,900
7,200
1,600
39,900
9,400
6,700
7,400
2,200
0
25,800

Note: Due to rounding of underlying results to nearest 100, the values in the table may not always add up as expected.

The Directive also requires information on the estimated number of people (rounded to
hundreds) living in dwellings that are exposed to noise in 5dB bands for all relevant
roads inside the agglomeration. The results of the population exposure analysis for the
second and third round agglomeration roads are set out in Table 7.6 below.

Acustica
593-15-1 R3 Strategic Noise Maps for Malta – Draft Final Project Report

Page | 58

Table 7.6: Number of people living within dwellings exposed to noise categories from
R2 and R3 agglomeration roads
Noise Scenario
Lden

Lnight

Noise Category

R2 Population

R3 Population

55-59
60-64
65-69
70-74
≥75
Total
50-54
55-59
60-64
65-69
≥70
Total

16,300
12,400
14,100
5,000
900
48,600
12,600
15,000
5,200
1,100
100
34,000

23,200
14,600
21,600
6,700
1,100
67,200
15,200
21,900
7,900
1,600
0
46,500

Note: Due to rounding of underlying results to nearest 100, the values in the table may not always add up as expected.

The Directive also requires information on the estimated number of people (rounded to
hundreds) living in dwellings that are exposed to noise in 5dB bands for all relevant
industrial sites inside the agglomeration. The results of the population exposure analysis
for the second and third round agglomeration industrial sites are set out in Table 7.7
below.

Table 7.7: Number of people living within dwellings exposed to noise categories from
R2 and R3 agglomeration industrial sites
Noise Scenario
Lden

Lnight

Noise Category

R2 Population

R3 Population

55-59
60-64
65-69
70-74
≥75
Total
50-54
55-59
60-64
65-69
≥70
Total

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0

Note: Due to rounding of underlying results to nearest 100, the values in the table may not always add up as expected.

The Directive also requires information on the estimated number of people (rounded to
hundreds) living in dwellings that are exposed to noise in 5dB bands for all relevant
aircraft in flight inside the agglomeration. The results of the population exposure
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analysis for the second and third round agglomeration aircraft are set out in Table 7.8
below.
Table 7.8: Number of people living within dwellings exposed to noise categories from
R2 and R3 agglomeration aircraft
Noise Scenario
Lden

Lnight

Noise Category

R2 Population

R3 Population

55-59
60-64
65-69
70-74
≥75
Total
50-54
55-59
60-64
65-69
≥70
Total

5,500
300
0
0
0
5,800
1,000
0
0
0
0
1,000

7,600
500
0
0
0
8,100
800
0
0
0
0
800

Note: Due to rounding of underlying results to nearest 100, the values in the table may not always add up as expected.
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8 Conclusions
The END requires Member states to collect information on long term noise exposure
due to road, rail, aircraft and industrial noise sources through the use of strategic noise
mapping.
The main aim of the contract was to provide Round 3 strategic noise mapping for Malta
under the Environmental Noise Directive 2002/49/EC. The main objectives of the
contract were as follows:
1. Review the R2 strategic noise mapping;
2. Prepare the R3 strategic noise mapping;
3. Undertake the R3 strategic noise mapping; and
4. Measurement of noise from IPPC sites affecting the agglomeration.
A review of the Round 2 strategic noise mapping datasets was undertaken, leading to
the conclusion that the Round 2 maps needed to be revised and extended in order to
account for updates available in the mapping datasets and to be in line with the
requirements of Round 3. Each of the noise mapping datasets developed during the R2
mapping process were revised and updated as described. These were supplemented by
new height datasets from a national LiDAR survey, and a new population and dwelling
locations dataset.
An overview of the work undertaken during the project is provided and a summary of
the results for the strategic noise mapping is provided for the major roads,
agglomeration roads, agglomeration industry and agglomeration aircraft undertaken in
compliance with EC directive 2002/49/EC and the Regulations.
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Appendix A: Glossary of Acoustic and Technical Terms
Term
Agglomeration

dB

Definition
Major Continuous Urban Area as set out within the Regulations
A trait, quality, or property describing a geographical feature, e.g.
vehicle flow or building height
The linking of attribute data to spatial geometric data
Data comprises information required to generate the outputs specified,
and the results specified
Decibel

DEM

Digital Elevation Model

DSM

Digital Surface Model

DTM

Digital Terrain Model

DVD

Digital Versatile Disk

EC

European Commission

END

Environmental Noise Directive (2002/49/EC)

ESRI

Environmental Systems Research Institute

GIS

Geographic Information System

INM

Integrated Noise Model

Malta National Grid
(MNG)

The official spatial referencing system of Malta

ISO

International Standards Organisation

Metadata

Descriptive information summarising data

NA

Not Applicable
Areas lying between contours of the following levels (dB):
Lden
<55, 55 – 59, 60 – 64, 65 – 69, 70 – 74, ≥75
Ld
<55, 55 – 59, 60 – 64, 65 – 69, 70 – 74, ≥75
Le
<55, 55 – 59, 60 – 64, 65 – 69, 70 – 74, ≥75
Ln
<45, 45-49, 50 – 54, 55 – 59, 60 – 64, 65 – 69, ≥70
Notes:
1) It is recommended that class boundaries be at .00, e.g. 55 to 59
is actually 55.00 to 59.99
2) The assessment and reporting of the 45 – 49dB band for Lnight
is optional under the Regulations
Free-field values of Lden, Ld, Le, and Ln at a height of 4m above local
ground level
Ld (or Lday) = LAeq,12h (07:00 to 19:00)
Le (or Levening) = LAeq,4h (19:00 to 23:00)
Ln (or Lnight) = LAeq,8h (23:00 to 07:00)
A combination of Ld. Le and Ln as follows:
Lden = 10 * log 1/24 {12 * 10^((Lday)/10) + 4 * 10^((Levening+5)/10)

Attribute Data
Attributing (Data)
Data

Noise Bands

Noise Levels
Noise Level - Ld - Daytime
Noise Level - Le - Evening
Noise Level - Ln - Night
Noise Level - Lden –
Day/Evening/Night
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Term

Noise Mapping (Input)
Data
Noise Mapping Software
Noise Model
Noise Model File
Output Data
Processing Data
QA

RMR

Spatial (Input) Data
WG - AEN

XPS 31-133

Definition
+ 8 * 10^((Lnight+10)/10)}
Two broad categories:
(1) Spatial (e.g. road centre lines, building outlines).
(2) Attribute (e.g. vehicle flow, building height – assigned to specific
spatial data)
Computer program that calculates required noise levels based on
relevant input data
All the input data collated and held within a computer program to enable
noise levels to be calculated.
The (proprietary software specific) project file(s) comprising the noise
model
The noise outputs generated by the noise model
Any form of manipulation, correction, adjustment factoring, correcting,
or other adjustment of data to make it fit for purpose. (Includes
operations sometimes referred to as ‘cleaning’ of data)
Quality Assurance
The railway noise calculation method published in the Netherlands in
‘Reken- en Meetvoorschrift Railverkeerslawaai '96, Ministerie
Volkshuisvesting, Ruimtelijke Ordening en Milieubeheer, 20 November
1996’.
Information about the location, shape, and relationships among
geographic features, for example road centre lines and buildings.
Working Group – Assessment of Exposure to Noise
The French road traffic noise calculation method published in ‘NMPBRoutes-96 (SETRA-CERTULCPC-CSTB)’, referred to in ‘Arrêté du 5
mai 1995 relatif au bruit des infrastructures routières, Journal Officiel du
10 mai 1995, Article 6’ and in the French standard ‘XPS 31-133’.
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Appendix B: Noise Level Contour Maps
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