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Introduction and Background



Nigel Jones

• BSc (Hons) Geography

• MSc Environmental Monitoring

• 1990’s
- Underwater ecological surveyor – English Nature
- World Bank funded EIA’s in Africa
- Community water supply

• Stanger/Casella/Bureau Veritas (1999-2006)

• Director of Extrium (2006 to date)



END Experience

• Defra: NRAS (1999 – 2008)
• DoE/EHS: Northern Ireland Noise Mapping Data Study (2005-6)
• EEA: END Reporting Mechanism (2006-7)
• EPA Ireland: END Implementation Advice (2006-8)
• WAG: Construction of Noise Maps (2006-8)
• DoENI: END implementation (2007-8)
• WAG: Noise Action Plan Development (2008-9)
• Defra: Acoustic Modelling/GIS Advisory Contract (2008-13)
• WAG: Round 2 Implementation (2009-13)
• DG Env/DG JRC: Common Method Guidelines (2009 -) 
• EEA: Reporting Mechanism Update (2010 -)



Quick Guide to the 
Environmental Noise Directive



Environmental Noise Directive

• Directive 2002/49/EC 
• Relating to the assessment and management of environmental 

noise
• aka “END”
• Environmental noise:

- Transport
- Roads
- Railways
- Airports

- Industry
• 5 year cycle



Environmental Noise Directive

• Requires mapping of prescribed “sources”
- Agglomerations >250k/100k people

- Roads
- Railways
- Aircraft
- Industry

- Major Roads >6m/3m vehicles
- Major Railways >60k/30k passages
- Major Airports >50k movements

• Round 1 maps (2007)
• Round 2 maps (2012)
• Noise action plans are end deliverable (maps +1 year) 



Environmental Noise Directive

• Assessment of two annual averages
- weighted 24 hour Lden indicator

- d (Day) – 12 hrs
- e (Evening) – 4 hrs
- n (night) – 8 hrs

- night time noise level
- Lnight

• Member States can also use additional supplementary indicators 
- LA10,18h 
- LAeq,18h 
- LAeq,16h 
- LAeq,6h



Environmental Noise Directive

• http://services.defra.gov.uk/wps/portal/noise



Definitions



Defining Agglomerations

END Agglomeration ‘Definition’:



Defining Agglomerations

• Many options available to Member States:
- City Administrative Areas – City Council
- LAU2 codes
- Urbanised Areas
- Proximity of suburbs and satellite settlements
- Planning Areas

• Different approaches and data sources have been utilised 
across the UK (and Europe)

- Eng and Wales – Urban Areas
- Scotland – Settlements and Localities
- NI – Belfast Metropolitan Urban Area



Options in Belfast



Example of the London 
Agglomeration



Defining Major Roads

END Major Road Definition:



Defining Major Roads

• Options available to Member States include: 
- Trans European Road Network?
- Nationally Classified Roads..
- But different classification schemes exist

- Primary Routes
- Trunk Roads
- Motorways/A Roads

• ….including sections below 6m threshold?



Defining Major Roads

Include sections below 6m threshold?



Defining Roads for 
agglomerations



Defining Railways

END Major Railway ‘Definition’:



Defining Railways

Many options are available to Member States to address the 
following issues: 

• Need to define a ‘Railway’, but different terminologies exist:
- A railway corridor
- A rail route
- Track

• Need to define “Train passages”
- but CRN requires Vehicle movements

• Should ‘Metro’ sources be included?
- E.g. Croydon Tram, DLR 

• Ownership!



Defining Major Railways

Include sections below 60,000 threshold?



Defining Industry

• END Industry ‘Definition’



Defining Industry

Many options are available to Member states: 

• A1’s
• A2’s
• B’s
• C’s
• Other non-PPC regulated sites

• Different approaches and data sources have been 
implemented across the UK



Defining Major Airports

END Major Airport Definition



Defining Major Airports

Many options are available to Member States to address the 
following issues: 

• Need to define and agree the definition of a movement with 
relevant Competent Authorities for 

- Training Movements
- Aero Club Movements, and
- Military Movements

• Bring definition in line with current flight recording systems?





Implementation



Key Implementation Elements

• Acoustic understanding

• Data

• Spatial data management software (GIS)

• Noise Calculator

• IT Infrastructure

• Project management



Acoustic Understanding

• Calculation methodologies
- National method vs. END/Interim method
- Adaptations/’Back-end corrections’
- What does “equivalence” mean?

• Implementation in software
- Non-standardised market

• Parameters and associated data requirements
- Sensitivity and accuracy
- Data sourcing options/availability

• Calculation time



Data

• What are the input parameters required?
• What data is available?

- Under what terms?
- When will it be available?

• To what extent will data need to be edited or pre-processed?
• Are the data definitions understood?

- Currency
- Accuracy
- Metadata

• Projects have used multiple data formats
- Lidar, satellite imagery, video, GIS files, noise mapping 

files, grids/surfaces, ortho-rectified stereo imagery, 
databases, spreadsheets, Adobe, etc.. ..and paper!



GIS

• Directive 2002/49/EC is a spatial policy!

• Therefore all data used to support production of noise maps 
contains a spatial dimension, e.g.

- Coordinate referencing
- Geometric networks (road, rail)
- Areas (agglomerations, reporting entities, census districts)
- Points (receptor grids, façade locations)
- 2D, 2.5D, 3D

• GIS software used extensively on projects
- ESRI ArcGIS
- spatial analyst, network analyst, 3D analyst



Noise Calculator

• Requires noise calculation software
- Supports the required method and adaptations
- Is supported by hardware and O/S
- Scalable (for large area calculations)

• Data model needs to link to GIS environment 

• Knowledge of calculation and efficiency settings is critical
- …and their impact on results

• Also need to consider output formats and onward use of ’maps’



IT Infrastructure

• Supports and links components and users
• Remote workers

- Different teams in different offices
- International working

• Different server requirements
- Noise calculator requires high speed processing
- GIS requires high capacity
- (depending on solution)

• Mobile data capture teams



Noise Mapping System – facts and figures

• Noise mapping production in 2007

• Noise calculator
- Tested 8 different processors with software (LimA)
- IBM Blade server comprising 10 x Intel Zeon dual core dual 

processors
- 120 GHz capacity system

• GIS System
- 4 x data servers
- Total of 18 TB storage
- ArcGIS suite supporting 14 users



Project Management

• Large scale noise mapping requires a robust management 
process

• To tie together different teams
- different technical backgrounds
- different languages (both native and technical)
- different locations and time zones

• Dedicated project manager employed for all major mapping 
projects



Reporting



Reporting to the EC

• One of the main objectives of END is to provide the EC with 
information on the noise climate across Europe

• Information therefore needs to be ‘reported’ to EC

• The EC set out reporting obligations for Member States to follow.

• There are 10 reporting obligations covering the 1st and 2nd

implementations of the END

• Each reporting obligation is seen as a Data Flow (DF1,...,DF10)



Directive 2002/49/EC - Data reporting obligations 
 

Summary description of data sets to be reported legally 
binding 
deadline 

Updates by 
MS 

END 
provision 

Major roads, major railways, major airports and agglomerations 
designated by MS and concerned by 1st implementation step 

30 June  
2005 

Possible 
At any time 

Art. 7-1 

All competent bodies for strategic noise maps, action plans and 
data collection 

18 July  
2005 

Possible 
At any time 

Art. 4-2 

Noise limit values in force or planned and related explanations 18 July  
2005 

Possible 
At any time 

Art. 5-4 

Strategic noise maps related data as listed in annex VI for major 
roads, railways, airports and agglomerations concerned by 1st 
implementation step 

• Per agglomeration  ≥ 250,000 inhab. 
• Per major civil airport ≥ 50,000 movts/y 
• For overall major roads ≥  6 millions veh/y 
• For overall major railways ≥  60,000 trains/y 

31 
December 

2007 

Mandatory 
Every 5 

years 

Art. 10-2 
Annex VI 

Major roads, major railways, major airports and agglomerations 
designated by MS and concerned by 2nd implementation step 

31 
December 

2008 

Possible 
At any time 

Art. 7-2 

Noise control programmes that have been carried out in the past 
and noise-measures in place 

• Per agglomeration  ≥ 250,000 inhab. 
• Per major civil airport ≥ 50,000 movts/y 
• For overall major roads ≥  6 millions veh/y 
• For overall major railways ≥  60,000 trains/y 

31 
December 

2008 

No update Art. 10-2 
Annex VI 
1.3 & 2.3 

Action plans related data as listed in annex VI for major roads, 
railways, airports and agglomerations concerned by 1st 
implementation step + Any criteria used in drawing up action plans 

• Per agglomeration  ≥ 250,000 inhab. 
• Per major airport ≥ 50,000 movts/y 
• For overall major roads ≥  6 millions veh/y 
• For overall major railways ≥  60,000 trains/y 

18 January  
2009 

Mandatory  
Every 5 

years 

Art. 10-2 
Annex VI 
+ Art. 8-3 

Strategic noise maps related data as listed in annex VI for major 
roads, railways, airports and agglomerations concerned by 2nd 

implementation step 
• Per agglomeration  ≥ 100,000 and < 250,000 inhab. 
• For overall major roads ≥  3 millions  and < 6 millions veh/y 
• For overall major railways ≥  30,000 and < 60,000 trains/y 

31 
December 

2012 
 

Mandatory  
Every 5 

years 

Art. 10-2 
Annex VI 

Noise control programmes that have been carried out in the past 
and noise-measures in place 

• Per agglomeration  ≥ 100,000 and < 250,000 inhab. 
• For overall major roads ≥  3 millions  and < 6 millions veh/y 
• For overall major railways ≥  30,000 and < 60,000 trains/y 

18  
January 

2014 

No update Art. 10-2 
Annex VI 
1.3 & 2.3 

Action plans related data as listed in annex VI for major roads, 
railways, airports and agglomerations concerned by 2nd 
implementation step + Any criteria used in drawing up action plans 

• Per agglomeration  ≥ 100,000 and < 250,000 inhab. 
• For overall major roads ≥  3 millions  and < 6 millions veh/y 
• For overall major railways ≥  30,000 and < 60,000 trains/y 

18 January  
2014 

Mandatory  
Every 5 

years 

Art. 10-2 
Annex VI 
+ Art. 8-3 



Data Flows

Action plans-related data as listed in Annex VI for major roads, railways, 
airports and agglomerations concerned by 2nd implementation step + Any 
criteria used in drawing up action plans 

DF10

Noise control programmes that have been carried out in the past and 
noise measures in place 

DF9

Strategic noise maps-related data as listed in Annex VI for major roads, 
railways, airports and agglomerations concerned by 2nd implementation step 

DF8

Action plans-related data as listed in Annex VI of END for major roads, 
railways, airports and agglomerations mapped in 1st round together with 
any criteria used in drawing up action plans

DF7

Noise control programmes that have been carried out in the past and 
noise measures in place.

DF6

Major roads, major railways, major airports and agglomerations designated 
by MS and for 2nd round mapping 

DF5

Strategic noise maps-related data as listed in Annex VI of END for major 
roads, railways, airports and agglomerations for 1st round mapping

DF4

Noise limit values in force or planned and related informationDF3

Competent bodies for strategic noise maps, action plans and data 
collection

DF2

Major roads, major railways, major airports and agglomerations designated 
by MS for 1st round mapping

DF1



Reporting Mechanism

• In 2005 the EC attempted to produce a reporting mechanism for 
Member States to follow

• Many issues identified
- Presumptions about the means of defining sources
- Generally ignored conventional spatial aspects of the data
- Didn’t support the development of a scalable database
- Generally inefficient

• Further contract awarded to BV and Extrium in 2006
- To produce a revised Electronic Noise Data Reporting 

Mechanism (ENDRM)



Scoping the ENDRM

• ENDRM must reflect legal obligations of END
• Should be efficient and minimise burden to MS
• Would need to recognise that not all data is optimised in 

tables (recognise spatial dimension)
• Had to allow sub-state reporting (e.g. devolution in UK)

- This required a new data flow (DF0)
• ENDRM would take the form of a relational database 

(allowing for conversion to a geodatabase)
- This would allow normalisation

• Data model and data dictionary would be required
• Had to meet a range of other ‘internal’ business needs
• 3 months!!



Challenges

• The requirements of END are complex to understand
- Gained EC confirmation of understanding

• Approaches to END implementation are not consistent 
across EC

- Had to appreciate options and maintain flexibility
- E.g. How to define an agglomeration

• Had to draft for a predominantly non-data literate audience 
who are not used to terms such as metadata, xml, 
ETRS89, data dictionary, etc.. 



Solution

• Needed to highlight the benefits to MSs (EC Steering 
Committee)

- Endorsed by EC
- Efficient to use
- Can be passed onto technical staff for them to follow

• Started with simple diagrams showing how the Data Flows 
are related

• Moved to increasingly complex models and finished with 
data dictionary

• Provided simple Excel based templates 



Solution (Major Roads DF1)

  <xml>
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________



Solution (Competent Authority DF2 – Mapping)

<CountryCode>_<Reporting Entity Unique Code>_DF2_Map_Code_MRoad

PK CA Entity Code (Mapping)

Name of Competent Authority
Contact Name
Address
Telephone
Fax
E-mail

<CountryCode>_<Reporting Entity Unique Code>_DF2_Map_MRoad

FK1 Unique Road ID
CA Entity Code (Mapping)

*



Solution (Major Roads DF0, DF1 and DF2)

<CountryCode>_DF0_MRoad

PK Reporting Entity Unique Code

FK1 Country Code
Full Name of Reporting Entity
Contact Name
Address
Telephone
Fax
E-mail

<CountryCode>_<Reporting Entity Unique Code>_DF1_MRoad

PK Unique Road ID

FK1 Reporting Entity Unique Code
EU Road ID
National Road ID
National Road Name
Annual Traffic Flow
Road Start Node (x1)
Road Start Node (y1)
Road End Node (x2)
Road End Node (y2)
Length

<CountryCode>_<Reporting Entity Unique Code>_DF2_Map_Code_MRoad

PK CA Entity Code (Mapping)

Name of Competent Authority
Contact Name
Address
Telephone
Fax
E-mail

Member States

PK Country Code

Country Name

<CountryCode>_<Reporting Entity Unique Code>_DF2_AP_Code_MRoad

PK CA Entity Code (Action Planning)

Name of Competent Authority
Contact Name
Address
Telephone
Fax
E-mail

<CountryCode>_<Reporting Entity Unique Code>_DF2_Map_MRoad

FK1 Unique Road ID
CA Entity Code (Mapping)

<CountryCode>_<Reporting Entity Unique Code>_DF2_AP_MRoad

CA Entity Code (Action Planning)
FK1 Unique Road ID

*

*

*

*

*

<CountryCode>_<Reporting Entity Unique Code>_DF2_Collect_Map_MRoad

FK1 Reporting Entity Unique Code
Name of Competent Authority
Contact Name
Address
Telephone
Fax
E-mail

<CountryCode>_<Reporting Entity Unique Code>_DF2_Collect_AP_MRoad

FK1 Reporting Entity Unique Code
Name of Competent Authority
Contact Name
Address
Telephone
Fax
E-mail

*

*



Solution (Major Roads DF1 – DF10)

 

 <xml>
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________

 <xml>
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________

 <xml>
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________

 <xml>
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________

 <xml>
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________

 <xml>
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________

 <xml>
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________

 <xml>
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________

 <xml>
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________

 <xml>
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________

 <xml>
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________

 <xml>
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________
____________________________



ENDRM Success

• Commended by the EC

• Accepted as non-mandatory guidance by EC Steering 
Committee

• Training provided to Member States in 2007

• To date 85% of Member State data flows follow the 
ENDRM approach

• The ENDRM has enabled the EC to generate a European 
Noise Database



Future Developments



Round 1 Lessons Learnt

• Much scope for local definitions and interpretation
• Between MSs there have been significant differences:

- Defining agglomerations
- Which roads to include within an agglomeration
- Noise calculation methodology
- Input data availability (Good Practice Guide)
- Different population assessment techniques

• Are results truly comparable?



Round 1 Lessons Learnt



Round 1 Lessons Learnt



Round 1 Lessons Learnt



Common NOise aSSessment methOdS in EU
(CNOSSOS-EU)

1. Co-ordination Group
2. Road Noise Source
3. Railway Noise Source
4. Industrial Noise Source
5. Noise Propagation
6. Aircraft Noise Source
7. Guidelines for use of CNOSSOS-EU
8. Population Exposure
9. END Reporting Mechanism Update



Summary
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• Introduction and Background

• Quick Guide to the Environmental Noise Directive 

• Definitions

• Implementation

• EC Reporting

• END Future Developments



Thank you
www.extrium.co.uk
01892 704040


