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1. Introduction  
 1.1. The impact of noise nuisance 
Sound is a normal part of everyday life, which is necessary for communication, relaxation and enjoyment. It is however, also one of the environmental problems next to e.g. pollution of water, soil and air.  Sound becomes a problem when it is present in such high levels that it is not appreciated anymore. Then sound becomes noise and is often referred to as noise nuisance also known as environmental noise, noise hindrance and noise annoyance. Noise hindrance is defined as: the nuisance caused by the noise of traffic (cars, mopeds and motorbikes), rail traffic (trains, metro’s), airplanes, neighbours, industry and other companies and the noise of loading and unloading and playing children (CBS, 1995).  
1.1.1. Noise nuisance and it impact on health and well-being 
Noise is an important source of nuisance. For some industrial regions, like the Rotterdam Rijnmond area, it is even one of the most important sources of nuisance (Stadsregio Rotterdam, 2006). Noise hindrance is widespread. This has an impact on the people who are exposed to it. Noise does not cause nuisance only, the impact goes beyond that. But there are two important facts which determine whether the impact of noise on people will be severe (Health Council of the Netherlands, 2004): 1. As long the level of sound can be controlled by the person who is under its influence there is no nuisance. At the moment that there is no control, than one deals with nuisance. This is especially the case when it occurs regularly. The impact of this nuisance will be present with the lapse of time. 2. Of major importance is the fact that the impact of noise nuisance on people is more extensive during night time than during day time. During night time the same level of noise causes more nuisances due to the fact that other noise sources are often not present at that time. This can cause sleep disturbance. The Health Council of the Netherlands believes there is sufficient evidence that night time noise has an adverse effect on quality of sleep and general well being. In the event of repeated exposure to night-time noise and under certain biological circumstances e.g. people who suffer from insomnia, some biological responses will have long-term implications for health and well-being. Biological responses to environmental noise occur because, even when asleep, an organism has to appraise and process stimuli from its environment. Such responses include waking up, having difficulty falling asleep again and increased motility (Health Council of the Netherlands, 2004).   Several studies showed that noise can have a significant impact on the well-being and the health of people. The effects of noise on man can be divided into two general categories: biological responses and effects on heath and well-being. (Dijk, 1984; Health Council of the Netherlands, 2004).   Biological responses: Most biological responses which have been recorded during the night, begin to manifest themselves at an SEL in the Bedroom of approximately 40 dB(A) or a LAmax of at least 32 dB(A)1. Behavioural awakening occurs when the bedroom SEL exceeds 55 dB(A) (Health Council of the Netherlands, 2004). Biological responses include: 1. Effects on physiology (e.g. high blood pressure, changes of the electroencephalogram (EEG), changes of the central nerve system and the cause of ulcers) (Dijk, 1984),  2. Effects on the vestibulary system (e.g. vertigo and nystagmographical disorders) (Dijk, 1984),  3. Effects on body functions (Dijk, 1984).  4. Loss of years of life (premature mortality) (Health Council of the Netherlands, 2004).        
                                                1 In acoustics, the following two values are applied to specify a noise event: LAmax, the maximum sound level during a noise event, and SEL (sound exposure level), a particular summation of all sound levels during a noise event (Health Council 
of the Netherlands, 2004). 
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Effects on health and well-being : 1. Reduced sleep quality (e.g. brief periods of sleep only) 2. Reduced general well-being (e.g. being more often out of condition ) 3. Impaired social interactions and reduced concentration during day-time (e.g. as an outcome of these effects there also evolve effects of a social nature. These more secondary effects include: the decrease of the capability to uphold social contact (caused by changes of the vocal cords), neglect of tasks which are of a concentration based nature, a decrease in productivity and a decrease in quality of produced work. But also stress, an experience of discontent, a bad working atmosphere, bad temper, depression and apathy are commonplace (Dijk, 1984)) 4. A change in the way of experiencing life (Dijk, 1984).    

  Figure 1.  Road traffic causes significant noise nuisance (Traffic jam at the Rijksstraatweg (N44) at Wassenaar,   The Netherlands) 
1.1.2. The number of people affected  
Noise is a widespread phenomenon. In the Netherlands for example 1.5 million people (12% of the adult population), suffer from serious sleep disturbance caused by road traffic. In addition significant numbers of the Dutch people suffer from other noise sources like: neighbours (6%), industry (4%), air planes (3%), recreation (3%) and rail traffic (1%) (Franssen et al., 2004). Knol and Staatsen  estimated that a maximum number of about 270,000 people in the Netherlands suffer from high blood pressure caused by noise hindrance (Knol & Staatsen, 2005). Noise nuisance is not a problem in the Netherlands only. It is a problem on a vaster scale. An example is the European Union itself. Here, 45 million of people suffer from noise nuisance (M+P Raadgevende Ingenieurs b.v., 1994). That is the reason the European Union decided to tackle this problem by means of a Directive.   
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1.2. The need for action: the European Noise Directive in a nutshell 
1.2.1. Goal  
In order to tackle the problem of noise hindrance, a special Directive of the European Union, the European Directive on environmental noise (2002/49/EU), has been drafted. Commonly the name European Noise Directive, END for short is used. The objective of the Directive is: to define a common approach intended to avoid, prevent or reduce on a prioritized basis the harmful effects, including annoyance, due to exposure to environmental noise.   
1.2.2. Measures and procedures 
The END has to be incorporated in the national legislation of the Member States of the European Union. By this way the Member States create a basis for their national policy on environmental noise. The elaboration of this policy is conducted by two important steps: 1. the set up of so called “strategic noise maps”. These maps depict the current or predicted noise levels in a specific area, the relevant noise thresholds, number of people exposed to certain noise levels and the number of exposed houses per noise level. In succession “action plans” have to be drafted. These plans contain the measures which are necessary to be executed in order to decrease the amount of noise. The competent authority has to set up the strategic noise maps and to draft the actions plans. This responsible authority differs per country, but is quite often the authority on the lower executing level, like town or city boards.  These subjects are described in more detail in chapter four. At the time of this assessment was conducted the Member States are working on implementation of the Directive.  
1.2.3. Deadlines for agglomerations 
In the Directive is laid down that Member States shall ensure that no later than 30 June 2007 strategic noise maps showing the situation in the preceding calendar year have been made and, where relevant, approved by the competent authorities. This is meant for all agglomerations2 with more than 250,000 inhabitants and for all major roads3 which have more than six million vehicle passages a year, major railways which have more than 60000 train passages per year and major airports within their territories (article 7.1 of the END). In succession, action plans have to be drawn up no later than 18 July 2008.  

2. Aims and objectives 
 2.1. Introduction 
Member States shall ensure that strategic noise maps have been made. To what extent this is realized and how this process is carried out is unknown. An important question is, if the END gives sufficient leads to reduce, prevent and avoid noise nuisance, because  these are the main aims of the END is reduce noise nuisance.  Not all countries in Europe follow the same time path to implement the END in their national legislation, which should be carried out no later than 18 July 2004. Also the process of the set up of strategic noise maps could be different by country. See 3.1.1 for the selection of researched countries.    

                                                2 An agglomeration means part of a territory, delimited by the Member State, having a population in excess of 100,000  
  persons and a population density such that the Member State considers it to be an urbanised area. The number of 250,000 

inhabitants mentioned in paragraph 1.2.3 is the thresholf obligatery for the making of noise maps. This figure has nothing 
to do with the 100,000 persons which are the lower limet for the definition of an agglomeration. 

3 A major road means a regional, national or international road, designated by the Member State, which has more than  
three million vehicle passages a year. 
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2.2. Problem definition 
The member states of the European Union are working on the implementation of the Directive on surrounding noise in their national legislation. One of the main aims of the directive is to avoid prevent and diminish the noise level in inhabited areas.   2.3. Aim of the research 
The aim of this research is to inquire into the process of implementation of the END in the researches countries and make an comparison between the countries. Another aim is to make an inventory of problems concerning the implementation of the End which maybe arise during the implementation. If possible solutions will to solve these problems will be described.    2.4. Research questions 
In order to give an answer to the problem definition the following research questions are used.  Main research questions The main research question is divided in two parts: concerning the procedure and the content of the Directive in the researched countries and concerning the use of the instrument of strategic noise maps.  

1. What are the expected consequences of the implementation of the END for the amount of noise in the agglomerations and for the inhabitants of the agglomeration.  2. What is the efficiency and the effectiveness of the instrument strategic noise maps   Sub questions In order to find the answers to the main questions described, sub questions are used.   
1a What is the END? 1b What subjects are handled in the END? 1c What is the aim of the END? 1d Is expected that this aim will be achieved?  1e How will the expected results be checked? 1f How will the objectives of the END be pursued?  2a How is the process of implementation of the END organised? 2b Who are responsible of the END on European, national and agglomeration level?  3a Which criteria’s for implementation of the END are there on national level? 3b What freedom for implementation is there in the End for the member states?  4a What national legislation concerning noise is there in Germany, the United kingdom and The Netherlands? 4b In what way (procedural and concerning content) is the END implemented in the national legislation in six countries.  4c Are the aims of the END fully implemented in the national legislations of the researched countries. 4d If not, what is the reason. Is the reason procedural, financial ore concerning content? 4e What differences of implementation of the END are there in the researched countries? 4f If the implementation of the END is not in accordance with the schedule of the END what causes this?  5a What are the legal standards for noise on national level? 5b What was the real noise level in the researched cases before the implementation of the END? 5c What was the real noise level in the researched cases (by county) after the implementation of the END? 5d What will change by the implementation of the END? 5e what are noise maps due tot the END? 5f What are the demands of the END for the noise maps? 5g What is the aim of noise maps? 5h Is expected that these aims will be achieved? 
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5i How will be this aim be pursued? 5j How will this be determined and how will the expected results be checked?  6a In what manner will the noise maps be set up in the cases assessed? 6b To what extent does the time path follows the time path of the END to set up the noise maps? 6c What steps still need to be taken in the process of the set up of the noise maps? 6d Did problems occur during the implementation? 6e If so, what kind of problems occurred? 6f How were these problems solved?  7a Is the mapping of the noise level performed in accordance with the END and is it carried out on the right level of detail? 7b In what way is the noise level in accordance with the END? 7c Is mapping the noise level in accordance with the END an improvement to prevent, reduce and avoid environmental noise when compared to methods used before?  

3. Research methods  
  3.1. Introduction 
The aim of this research is to find out how the process of implementation of the END is carried out by the researched countries and to compare them. Any possible problems will be described. The process of implementation of the European Noise Directive was being carried out during this assessment. This and the period provided for the research were important limiting factors. The assessment was conducted in the period January 1, 2007 until June 25, 2007. Therefore the assessment aimed at the evaluation of the first part of the process only. This included mainly the production and approval of strategic noise maps in 6 countries.   This assessment was conducted by means of three research methods. These methods included:  literature research, 2. the selection of countries, agglomerations and experts and 3. conducting a survey by means of a questionnaire. Literature research provided an overview of relevant policies and legislation. This provided information on the legal aspects and the aspects of the implementation of the European Noise Directive. Also the demands the set up of noise maps have to meet were provided by literature. In addition the questionnaire provided experiences from practice.    3.2. Literature research  
Literature research emphasized the European Noise Directive, national legislation concerning environmental noise and relevant policies. In addition websites on the internet were visited to collect relevant data. This emphasized noise maps, since that subject is the central part of this assessment. Literature concerning legislation and policies on environmental noise was topographically limited the Netherlands, The United Kingdom and the European Commission and this did not outdate 1997. Technical literature was not limited by country or year.    3.3. Selection of countries, agglomerations and experts 
3.3.1. Countries 
Since the time for research was limited, three countries were selected initially. Important limiting factors were that the selected country had to be part of the European Union and that it bordered a sea. The countries selected initially included Germany, the Netherlands and the United Kingdom. The reason for this choice was that in case it was needed to visit one country, this was not to distant. Due to a low response during the course of the assessment, there was decided to include more countries. This included: Germany, The Netherlands, the United Kingdom, Portugal, Denmark, Italy, Poland, Sweden and Finland. In addition also the transposition of the END in national legislation was assessed in two countries, the United Kingdom and the Netherlands. These two countries were selected to provide an example of the different way transposition is conducted in the European Union. 
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3.3.2. Agglomerations 
In order to obtain data which was equally comparable, selected agglomerations or part of 
agglomerations had to meet five conditions. The areas had to: 
 be assigned an agglomeration according to the Directive;  
 include a harbour;  
 include heavy industry (like steal mills);  
 include residential areas, like several villages;  
 may include some nature reserves in the surroundings 
 The agglomerations or parts of agglomerations which participated were:  Denmark: the Copenhagen agglomeration, comprising 1,071,714 inhabitants. Finland:  the Helsinki agglomeration, comprising 560,905 inhabitants. Germany:  a part of the Hamburg agglomeration, which includes the city of Hamburg only.   The entire agglomeration comprises 2,000,000 inhabitants. The Netherlands: the western part of the agglomeration of Amsterdam-Haarlem, which comprises   750,000 inhabitants. Here two clusters of municipalities participated:  

 the cluster IJmond4  
 the cluster Ouder-Amstel5.    3.4. Survey 

3.4.1. The set up of the questionnaire 
A survey was conducted in order to investigate the implementation process in the field. The text of this questionnaire is presented as annex I. The propositions of this questionnaire were complementary to the information collected by literature research. Literature research showed primarily theoretical and legal data, while the prime objective of the assessment was to compare practical experiences. That was exactly what the survey was meant for, it aimed at the practical experiences of the experts involved. The questionnaire consisted of four parts. The first part (A) contained questions of a general nature. These were meant to collect general information of the expert and the agglomeration involved. The second part (B) consisted of questions which allowed creating a more detailed overview of the background of the implementation process and organization of the agglomeration involved. In the third part (C) questions are provided that allowed one to choose one of five possible answers only. The answers to the propositions were fivefold: completely disagree, slightly disagree, neutral, slightly agree, and completely agree. The final part of the questions (D) dealt with noise levels which were present before the implementation of the European Noise Directive and the expected levels after implementation of the Directive.  
3.4.2. Experts who participated in the questionnaire 
Experts who were involved with the set up of noise maps were the prime target. This included people who coordinated the process national level and at the level of agglomerations, technical experts who delivered data and conducted the monitoring and the assessments in order to determine whether the noise maps complied with the regulations, and finally the consultants who developed the maps itself. In addition also one person per country who was involved with the implementation of the END at national or provincial level was included. In advance of the survey the experts were approached by means of e-mail to investigate whether they were interested to participate. When they responded positively, the questionnaire was sent to them by means of e-mail. A list with experts who participated in the assessment is presented in annex II.  The questionnaire was sent by means of electronic mail to Denmark (Danish Environmental Protection Agency), Finland (1 agglomeration), Germany (central coordinator, 2 agglomerations), Sweden (two specialists of 1 agglomeration), The Netherlands (2 clusters part of 1 agglomeration), Poland (general coordinator), Portugal (general coordinator) and The United Kingdom (general coordinator). Five surveys were filled out and returned.  These were returned from Denmark 
                                                4  The cluster IJmond includes the municipalities of Beverwijk, Bennebroek, Bloemendaal, Heemstede, Haarlemmerliede- 
 Spaarnwoude, Heemskerk, Uitgeest, Velsen and Zandvoort. 
5  The cluster Ouder-Amstel comprises the municipalities of Ouder-Amstel, Amstelveen, Aalsmeer and Uithoorn.  
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(Danish Environmental Protection Agency), Finland (Helsinki agglomeration), Germany (a cluster of the Hamburg agglomeration) and The Netherlands (2 clusters from the Amsterdam-Haarlem agglomeration). In addition also 2 e-mails were obtained with valuable data about the process from England and Poland. 
3.4.3. Data processing 
The results of the survey were compared and important subject were depicted in a graph. Investigated was whether propositions or clusters of comparable propositions showed significant correspondence or not. This was analyzed and compared with information collected from literature.     

4. The legal aspects of the EU-Directive on environmental noise  
 4.1. Introduction 
This chapter deals with the following subjects: what is the END, what is the objective and what subjects are part of it. In addition there will be described if there is expected of this aim will be achieved. An other importent subject is how the objectives of the END will be pursued and how the expected results will be monitored.   4.2. What is the Directive on environmental noise?  
The full name of the directive is “Directive 2002/49/EC of the European Parliament and of the Council of 25 June 2002 relating to the assessment and management of environmental noise - Declaration by the Commission in the Conciliation Committee on the Directive relating to the assessment and management of environmental noise”.  4.3. The objective of the Directive 
The objective of the Directive is: to define a common approach intended to avoid, prevent or reduce on a prioritized basis the harmful effects, including annoyance, due to exposure to environmental noise. It is aimed at controlling noise perceived by people in built-up areas, in public parks or other quiet areas6 in an agglomeration, in quiet areas in open country, near schools, hospitals and other noise-sensitive buildings and areas7. It does not apply to noise that is caused by the exposed person himself, noise from domestic activities, noise created by neighbours, noise at work places or inside means of transport or noise due to military activities in military areas.”  In order to meet the objective the following actions shall be implemented progressively: a. Determination of exposure to noise:  the determination of exposure to environmental noise, through noise mapping, by methods of assessment common to the Member States. The subject noise mapping is described in paragraph 4.4.2; b. Harmonization of noise indicators: a harmonization of the use of noise indicators by all Member States. Therefore a limited number of noise indicators is introduced that shall be applied by all Member States. The Directive names Lden and Lnight  as noise indicators. Lden assesses annoyance and Lnight assesses sleep disturbance8. This is described in paragraph 4.4.1. c. Informing the public: ensuring that information on environmental noise and its effects is made available to the public. This in described in paragraph 5.2;  
                                                6  A"quiet area in an agglomeration" means an area, delimited by the competent  authority, for instance which is not   

exposed to a value of Lden or of another  appropriate noise indicator greater than a certain value set by the Member State, 
from any noise source. A "quiet area in open country" shall mean an area, delimited by the competent authority, that is undisturbed by noise from traffic, industry or recreational activities. 

7  Noise sensitive building and areas are in this document regarded to be buildings and areas where people live or frequently  
are present in a non-working situation. E.g. houses, hospitals, parks et cetera. 

8 Lday , Levening and Lnight  are indicators for the amount of noise, while Lden is used as a norm. Indicators are needed to determine the amount of noise, while norms are needed to protect people from to high levels of noise. One need to comment that real norms with sound 
thresholds are not defined in the END. 



 THE WAY TO THE SOUND OF SILENCE? 

  Page 15 of 45 

d. Adoption of action plans: adoption of action plans by the Member States, 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. Action plans are described in paragraph 4.4.2. e. Measures to reduce noise: the  Directive shall also aim at providing 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.   4.4. What subjects are part of the Directive? 
The Directive focuses on several important subjects concerning definition, process and  contents. Of great importance is the definition of subjects which form the basis of the END. Examples are subjects like environmental noise, noise indicators, strategic noise maps and action plans. Environmental noise is described in paragraph 1.1. Noise indicators are described in paragraph 4.3.1. The important subjects strategic noise maps and action plans are described as well and therefore dealt with in 4.3.2. The actual implementation is explained as well. How and when implementation of the Directive in the national legislation is demanded. In addition also the monitoring and reporting to the European Commission is described. Also the way the measures described in. The Directive should be executed by means of the set up of noise maps an draw up of action plans. This process is paid attention to in chapter 5. Another important subject is the way attention should be paid to public participation in the process. This is dealt with in paragraph 5.2.  

  Figure 2. Noise caused by industry is part of the European Noise Directive (The village Wijk aan Zee in the  Netherlands is bordering the industrial site of the Corus steel mills)  
4.4.1. Noise indicators 
The magnitude of noise (sound) is presented in decibel (dB). Since the human ear is not equally sensitive for all frequencies of sound, a correction for noise measurements and calculations is applied. This is known as the A-correction. The level of sound that is determined by means of a so called A-filter is presented as dB (A). The level of sound is represented by the symbol “L”. Since the sound of a sound source fluctuates, there are different ways to express a fluctuating noise level by means of a number. In the Netherlands this is normally applied by calculating the energetic 
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average sound level. This is called the equivalent sound level, represented like LAeq and expressed in dB(A). A fluctuating sound level caused by a sound source will produce the same amount of hindrance as the equally, continuously present equivalent sound level of that same sound source9.  Since different countries calculate the amount of noise in a different way, this results in not entirely comparable indicators for noise. Therefore there was decided that the Member States of the European Union will express the fluctuating level of sound sources in one number. Therefore a uniformous calculation method is needed. The basis for this indicator is the division of the natural day in three periods. The LAeq for this three periods is called respectively Lday (the period between 07.00-19.00 hours) Levening (the period between 19.00 – 23.00 hours) en Lnight (the period between 23.00 – 07.00 hours). In order to determine the noise of an entire year, 5 dB (A) is added to the noise level of Levening. In addition 10 dB (A) is added to Lnight. The resulting values of respectively Lday, Levening en Lnight are added after which the average value calculated. This is used to represent the annual level, which is called Lden (Nederlandse Stichting Geluidhinder, brochure geluidskaarten en actieplannen, 2006). 
4.4.2. Noise mapping and action plans 
Noise mapping Member States have to set up strategic noise. This are  maps designed for the assessment of noise exposure in a given area due to different noise sources or for overall predictions for such an area (END, Article 3r). There are several kinds of strategic noise maps: one for agglomerations and the others for major roads, major railways and major airports.   It is permitted to present strategic noise maps in three different ways to the public: - graphical plots or as - numerical data in tables or as - numerical data in electronic form.  Strategic noise maps for agglomerations include at least:  an existing, a previous or a predicted noise situation in terms of a noise indicator,  the exceeding of a limit value,  the estimated number of dwellings, schools and hospitals in a certain area that are exposed to specific values of a noise indicator,  the estimated number of people located in an area exposed to noise.  Special emphasis shall be put on the noise emitted by: 

o road traffic, 
o rail traffic, 
o airports, 
o industrial activity sites, including ports.  Action plans Strategic noise maps lay down the basis for action plans. The maps show the situation and the problems concerning noise annoyance. Action plans are designed to manage noise issues and effects, including noise reduction if necessary (END, Article 3t). No later than 18 July 2008 the competent authorities shall have drawn up action plans designed to manage, within their territories, noise issues and effects , including noise reduction if necessary.  Places near the major roads which have more than six million vehicle passages a year, major railways which have more than 60,000 train passages per year and major airports. Agglomerations with more than 250,000 inhabitants. Such plans shall also aim at to protect quiet areas against an increase in noise (END, Article 8).   An action plan must include the following elements at least:  a description of the agglomeration, the major roads, the major railways or major airports and other noise sources taken into account,  the authority responsible,  the legal context,  any limit values in place10, 

                                                
9 In practice however, is the impact of fluctuating noise, especially impulse noise, much more severe than noise of a 
monotomous nature. Impulse noise is noise that rapidly varies (Health Council of the Netherlands, 2004). 

10 Limit values will depend on national legislation, which will vary per country. In some cases this will be acceptable in other cases this will be not. Harmonization in the selection of, on medical research based, limit values throughout the European 
Union is needed. 
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 a summary of the results of the noise mapping,  an evaluation of the estimated number of people exposed to noise, identification of problems and situations that need to be improved11,  a record of the public consultations organized,  any noise-reduction measures already in force and any projects in preparation,actions which the competent authorities intend to take in the next five years, including any measures to preserve quiet areas,  long-term strategy,  financial information (if available): budgets, cost-effectiveness assessment, cost-benefit assessment12,  provisions envisaged for evaluating the implementation and the results of the action plan.  Each action plan should contain estimates in terms of the reduction of the number of people affected (annoyed, sleep disturbed, or other). This is an important article, but it does not provide the measures that should be taken.  

 Figure 3.   A noise abatement measure at the domestic area Broekpolder at Heemskerk, The Netherlands. A  
 large wall is used to protect 3000 homes from traffic noise generated by motorway A9.  The intensity of the 
 traffic at this road is 104,837 vehicles per 24 hours (Environmental Service of the Region IJmond, 2006).  
 
4.4.3. Uncertainties concerning strategic noise maps and action plans 
The requirements for strategic noise maps and action plans as defined in the END are quite vague. This casts doubt on the effect of the noise maps and action plans.        
                                                11 Problems are not defined as long no limit values are defined. 
12 Funding is vital for the implementation of the END both nationally and locally. Without sufficient resources the set up of 

noise mapping, the drawing up of action plans and the application of needed measures for abatement are impossible. 
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This is mainly caused by five factors: a. limit values are not defined b. no system of harmonized EU law enforcement is set up for noise control. Meaning that in case of the exceeding of health threatening noise levels, no penalties are accounted for nor prosecution is possible. Every country can deal with this subject as it likes. Some will be more strict than others,  c. the noise bands which have to be used for noise mapping are relatively high. According to Annex VI of the END, these are for Lden: 55-59, 60-64, 65-69, 70-74, > 75 dB. These bands are for Lnight: 50-54, 55-59, 60-64, 65-69, > 70 dB. The lowest of these bands are even higher than limit values some countries apply by using their previous legislation. This may cause a shift in het limit values applied by the Member States, even the ones with relatively strict legislation. As described in paragraph 1.1.1, the impact of noise on health, during the night starts already at a SEL of 40 dB(A) or a LAmax of at least 32 dB(A)13. In spite of this, the lowest band of Lnight which has to be mapped is 50-54 dB.  d. the effects of noise from different sources is not accounted for. According to annex VI of the END noise from different sources (noise from road, rail and air traffic, and from industrial sources) has to be mapped separately. This while the recipient, who in some cases will be exposed to noise from different sources, like road traffic, rail traffic, airplanes and industrial activities suffers from the overall level of noise. At that moment there exists no difference from the source of noise, only the level matters, e. the relation between the noise bands obligatory for noise mapping and its impact on health and well being is not satisfactory. This will result in an effect of measures defined in the action plans. In case noise exceed levels that threatens health, it is not compulsory to the competent authorities to take measures. This, in relation to the absence of harmonized law enforcement will cause that not always measures will be taken when needed.   4.5. Expectations and determination of the degree of achievement of the objective 
 
4.5.1. Expectations 
What is expected by specialists of the effect of the European Noise Directive? In order to find this out a question about this subject was included in the questionnaire. The proposition, part of this question was: “I expect that the objective of the Directive, to reduce the degree of surrounding noise will be met”. The answer to this question by the responding specialists was: the cluster Ouder-Amstel and the agglomeration of Copenhagen slightly agreed, the cluster Hamburg responder neutral and Helsinki agglomeration and the cluster IJmond slightly disagreed with this proposition. This shows that one is not entirely sure the objective will be met.  

 
4.5.2. Determination of the degree of achievement 
1.The degree of achievement consists of two parts: at one hand there is the achievement of the implementation of the END in the national legislation and local practice, 
                                                13 In acoustics, the following two values are applied to specify a noise event: LAmax, the maximum sound level during a noise event, and SEL (sound exposure level), a particular summation of all sound levels during a noise event (Health Council 
of the Netherlands, 2004). 
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2.at the other hand is the achievement of the goal of noise reduction.   In order to determine whether Member States are implementing the Directive according to the regulations several measures have been defined. These measures mainly include transposition of the Directive in national law and reporting and reviewing of the implementation process thereof. The whole process is monitored by means of reporting and reviews. At one hand the competent authorities, responsible for making strategic noise maps and drawing up action plans, have to report to the national government of the Member States. In addition the Member States have to report to the Commission. This process is described in the next chapter. These procedural aspects are important of course, but how is determined whether the noise reduction will be achieved or not? That is not accounted for in the Directive. No specific aims to avoid, prevent or reduce the number of people affected by noise nuisance are defined yet. This is an important subject for legislation in future.   

5. EU Directive on surrounding noise, procedure of implementation 
 5.1. Introduction 
This chapter describes the procedure of implementation of the EU Directive on surrounding noise. It provides an answer tot the question: how is the process of implementation of the END organised? In addition it also describes which institutions are responsible for the implementation of the END on the level of the European Union and the national and agglomeration level.   5.2. Procedure of implementation 
 The implementation of the Directive will be executed and monitored in the following way. Until May 2007 the process of implementation included the transposition of the Directive in National legislation: 1. At first the Member States shall had to bring into force the laws, regulations and administrative provisions necessary to comply with this Directive no later than 18 July 2004. And the Commission had to be informed thereof.  2. When the Member States adopted these measures, they had to contain a reference to this Directive or had to be accompanied by such a reference on the occasion of their official publication. The methods of making such a reference shall be laid down by the Member States. 3. The Member States had to communicate to the Commission about the texts of the provisions of national law. 4. No later than 18 January 2004, the Commission submitted a report to the European Parliament and the Council containing a review of existing Community measures relating to sources of environmental noise.  In addition to the transposition phase, there is a the subsequent which is presented in annex III. Some important steps are: 1. Member States shall ensure that the public is consulted about proposals for action plans, given early and effective opportunities to participate in the preparation and review of the action plans, that the results of that participation are taken into account and that the public is informed on the decisions taken. Reasonable time-frames shall be provided allowing sufficient time for each stage of public participation. If the obligation to carry out a public participation procedure arises simultaneously from this Directive and any other Community legislation, Member States may provide for joint procedures in order to avoid duplication. 2. Every five years the Commission shall publish a summary report of data from strategic noise maps and action plans. The first report shall be submitted by 18 July 2009.     
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5.3. Organizations responsible for implementation   
 The European parliament and the Council of the European Union have adopted the European Noise Directive. The implementation of the Directive is performed by other organizations. The member States are responsible for implementation of the Directive. However, the implementation within the Member States is laid down by “competent authorities”. Which bodies this are is not defined in the Directive and might therefore differ per country. As an example, in the Netherlands the competent authorities are the town and city councils. The Member States have to report on the implementation to the European Commission and are therefore the main accountable party.    

6. Implementation of the Directive in the Member States assessed 
  6.1. Introduction 
How the implementation of the Directive is organized on a national level is described in this chapter. It describes which criteria for implementation of the END there are on national level and what freedom for implementation there is in the End for the member states.   6.2. Demands member states have to meet for implementation in national legislation 
The demands of the Directive described previously have to be transposed to the national level. When this is not performed accordingly to the Directive, the Directive comes into effect into a direct way. This means that one should regard the Directive to be the national legislation and one should act accordingly, until the national legislation is changed in compliance with the Directive. Next to this the deadlines presented in the END have to be made. What happens when deadlines are not made is not clear. What time is there beyond the deadline when member States motivate well that the cannot make it? What kind of enforcement can and will be used by the European Union? This is not clear.   6.3. Degrees of freedom of implementation in the Member States  
The Member States are responsible for the implementation of the END on national level. They may assign “competent authorities” to carry out the task. Also the way they set up noise maps and draw up action plans may vary within a variety of demands. This means an extensive degree of freedom is present in the way the execution of the END is conducted.  

7. National legislation of noise hindrance 
 7.1. Introduction 
In this chapter the national legislation of the Netherlands and the United Kingdom are described. It describes if the aims of the End are implemented in the national legislation and if there are differences between the researched countries concerning the implementation of the End.   
7.2. Noise nuisance legislation The Netherlands 
The juridical basis of the Dutch noise nuisance legislation is laid down in the end of the seventies in the Wet geluidhinder (Wgh). In this law the protection of civilians in their housing is laid down and contains standards for the maximum noise levels on the outer walls of houses.  The law is worked out in different implementing legislations. The Directive is implemented in the Dutch law in the implementing legislations: 

- Besluit omgevingslawaai effective on 18 July 2004, 
- Regeling omgevingslawaai effective 14 July 2004 
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- Regeling omgevingslawaai luchtvaart effective 29 November 2006  
7.3. Noise nuisance legislation United Kingdom 
 Nog in te vullen 
7.4. Implementation of the END in the researched  countries 
  Are the aims of the END fully implemented in the national legislations of the researched  countries. Most of the questioned experts think that they succeed to follow the time path of the Directive. Only the expert in Poland answered that the obligatory maps will be ready in the second part of the year and not for all agglomerations in Poland. Poland has 12 agglomerations which should be mapped. The background of the troubles with realization of the obligatory maps are financial problems.    

8. Noise maps background  
  8.1. Introduction 
In this chapter the background of the Directive will be closer explained. There will be explained what noise maps are due to the END and what demands and aims of the noise maps are and if the aims will be achieved.   8.2. What are strategic noise maps due to the Directive 
"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.  8.3. The objective of strategic noise maps 
In article 1 of the Directive the objectives of the Directive are given (Annex IV)  Out of this article can be concluded that the main objectives are: the determination of exposure to environmental noise, to avoid, prevent and reduce environmental noise, and inform the public on environmental noise and the effect of it.  Is expected that these aims will be achieved? The experts in researched agglomerations do think that the strategic noise maps give an realistic representation of the amount of environmental noise, with reliable data. This conclusion can be made out of the answers of the questionnaire (question 21 and 25, see annex 1 of this report).  
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  If the noise maps also help to avoid, prevent or reduce the level of environmental noise is not sure. In this stage of where there are no action plans made yet, it is not possible to give an answer to this question.    8.4. What demands do noise maps have to meet 
In annex IV, referred to article 7 of the Directive, the minimum requirements for strategic noise mapping are written down.  The minimum requirements according to the End the requirements for strategic noise maps are: 

 which aspect should be present. 
 How they may be presented to the public. 
 On which aspects the strategic noise maps shall put a special emphasis to. 
 Which purposes they will be used for 
 The minimum requirements for the strategic noise maps concerning the data to be sent to the Commission    
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Figure 4  An example of a strategic noise map, depicting the eastern part of the city of Beverwijk, part of the  agglomeration Amsterdam-Haarlem, The Netherlands (Barelds, 2007).   For the purposes of informing the citizen 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.   

9. Strategic noise maps experiences of the implementation in the examined cases  
  9.1. Introduction 
This chapter describes the experiences of the examined cases concerning the implementation process of strategic noise maps. The first sub question which is dealt with is: in what way will the noise maps be set up in the cases assessed? In addition there is described to what extent the time path to set up the noise maps follows the time path of the END. Also the steps that are still to be taken in the process of the set up of the noise maps are described. There is also attention for the problems that occurred during the implementation. If problems occurred what kind of problems are these and how are the problems solved. Another subject is of the mapping the noise level is carried out in accordance with the END and if it is carried out on the right level of detail. Is the noise level in accordance with the END described is another subject. The final question dealt with is of the 
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mapping of the noise level in accordance with the END an improvement is in order to reduce environmental noise.   The data presented was collected in Denmark, Finland, Germany and The Netherlands at the level of agglomerations. The Danish Environmental Protection Agency completed and returned a questionnaire. This agency is responsible for reporting of the all the noise maps of the country tot the Commission. But in the questionnaire also information on the Copenhagen agglomeration was provided. General information about the implementation process on a national level was collected from The United Kingdom and Poland. Here, no data on the level of agglomerations was collected.   9.2. The set up of noise maps 
9.2.1. Organizational aspects 
The set up of noise maps can be regarded in two ways: the organizational aspects and the technical aspects. When regarding the organizational aspects of the cases examined, one salient fact is the different approach in order to set up the noise maps. In the United Kingdom this is performed centralized on a national scale, while in Denmark, Finland, Germany and The Netherlands the process is much more decentralized. There municipalities are responsible for a large part the set up of the maps.  A good example of this decentralization is Denmark. In Denmark municipalities are responsible for the municipal roads in agglomerations, which are known to cause most of the noise, and for major municipal roads outside agglomerations. Municipalities are also responsible for those industries and airports where they are the environmental authorities of.  But the Ministry of Transport and Energy is responsible for the mapping of state roads and railways. In addition the Ministry for the Environment is responsible for a few industrial areas and one airport. 
9.2.2. Technical aspects 
How do the strategic noise maps look like? Not all returned questionnaires were clear about this. However, the information available on this topic shows two kinds of maps. Topographic maps that depicture parts of the agglomeration and the level of noise present are used. In addition also tables with the number of people exposed to noise are used.   9.3. The implementation schedule of the cases assessed  
The clusters of the agglomerations of Copenhagen and Hamburg are slightly delayed. The implementation process in the United Kingdom and Poland are more delayed. The agglomeration of Helsinki and the two clusters of the agglomeration of Amsterdam-Haarlem meet the deadline. Of these the cluster IJmond was the first to offer the strategic noise maps to the municipal town and city councils in the Netherlands (according to the POLKA-meeting of the Dutch Ministry of the Environment of 12 May 2007).   

  9.4. The parts of the implementation process still to be elaborated 
In the agglomerations of Hamburg and Copenhagen a slight delay of the set up of noise maps occurred, but no information was presented on what still has to be done. One thing was clear and 
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that is the fact that the competent authorities did not decide about the maps yet. The agglomeration of Helsinki and parts of the agglomeration of Amsterdam-Haarlem made the deadline. They can prepare to start the process to draw up action plans, subsequent to the strategic noise maps. The exact phase in the process of the United Kingdom is not clear yet. HOEVER ZIJN ZE? Poland is preparing the process of setting up the maps and expects that the maps will be finished in the second half of 2007 or later.   9.5. Encountered implementation problems  
In Helsinki encountered problems dealt with regarded the budget provided, the time schedule because of a late start of the project and the quality of topographical data (which needed a lot of manual editing).The Hamburg-cluster stated that the reliability of data was a problem. In the two clusters of the Amsterdam-Haarlem agglomeration there was a: lack of capacity and the reliability and quality of data of the several databases used for the input were not what one needed. Another problem was the fact that the END and it’s aim was not known to all people involved.   9.6. Solutions to encountered problems  
The solution to the planning problem of Helsinki is to start the project of implementation earlier. In order to check whether data is reliable in the Amsterdam-Haarlem agglomeration field surveys were conducted to check of data presented in databases was in accordance with the topography and features like the height of buildings. Also additional data of municipalities was used to check of the data input was correct. In some cases counts of the number of passing traffic at certain roads was conducted. In addition to deal with the unfamiliarity a lot of communication was used to inform all people involved what the strategic noise maps and the accompanying process was about. The financial problems have to be dealt with by the national governments. If at that level no sufficient budgets are provided, the implementation process cannot be carried out as prescribed by the END, due to insufficient resources at the lower governments.    9.7. The right level of detail of noise maps 
A very important topic is whether the mapping of the average noise level in accordance with the Directive, is carried out on the right level of detail. The cluster Hamburg, the Helsinki agglomeration and cluster Ouder-Amstel (agglomeration Amsterdam-Haarlem): slightly agreed to this. Both the Copenhagen agglomeration and cluster IJmond (agglomeration Amsterdam-Haarlem): completely agreed. The Helsinki agglomeration added the following: mapping gives information about where the hot spots (locations with to high noise levels) are. When actions for hot spots have to be planned, exact detailed calculations have to be made. For planning and sizing of noise barriers you need very detailed calculations.   

  9.8. Is the new determination of noise levels an improvement 
Is the determination and presentation of noise levels by means of the END an improvement to reduce environmental noise when compared with the methods used before? The cluster IJmond (agglomeration Amsterdam-Haarlem): completely agrees to this proposition. The Copenhagen agglomeration, the Helsinki agglomeration and the cluster Ouder-Amstel (agglomeration Amsterdam-Haarlem): slightly agree. In contrast to this the cluster Hamburg 
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completely disagrees.   

  

10. Conclusions and discussion  
 In this chapter the conclusions which can be made through the research will be expound. The conclusions are mainly made by the input of the questionnaire we sent to different experts in Europe.   10.1. Conclusions 
 The research is based on two main research questions. In this paragraph the two main research questions will be answered, based on the sub questions and the conclusions of the other chapters.  The first main question is about the expected consequences of the implementation of the END for the amount of noise in the agglomerations and for the inhabitants of the agglomeration ( see paragraph 2.4) .  a. It is not clear if the objective of the END, to define a common approach intended to avoid, prevent or reduce on a prioritized basis the harmful effects, including annoyance, due to exposure to environmental noise’ will be met ( paragraph 4.5.1)   b. The determination and presentation of noise levels by means of the END is an improvement to reduce environmental noise when compared with the methods used before. The major part of the questioned experts do think so.(paragraph 4.4.3).  Based on the answers of the sub questions can be concluded that the experts have reasonable doubt if the amount of noise in the agglomerations will reduce.  The second main question is about the efficiency and the effectiveness of the instrument strategic noise maps. c. The expectations of the specialists of the effects of the END are divided. This means  that one is not entirely sure the objective will be met (paragraph 8.3).  d. It is not possible to say if the instrument of the strategic noise map is efficient or  effective. The experts can not give insight in the sound level before and after the implementation. The reason is that there is no usable data available.  e. The noise maps are made on the right level of detail. It gives information where noise levels are high ( paragraph 9.7).  f. To set up the noise maps, all member states should use the same acoustic model. 
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 g. Most of the researched countries don’t meet the deadlines concerning the set up of the noise maps. Countries which aren’t delayed had difficulties to meet the deadlines. The cause of the delay is for all countries time and for some countries also money  Based on the answers of the sub questions can be concluded that the efficiency and effectiveness of the strategic noise maps are most uncertain.   10.2. Discussion 
Despite the low number of filled out questionnaires, it provides a good view of the situation of the implementation of the END in 6 countries and 5 parts of agglomerations throughout the European Union.  Most of the researched countries say that the same acoustic model should be used to setup the strategic noise maps. Remarkable is that they also say that the collected data is reliable, but can be interpreted in different ways.  So the acoustic model doesn’t give a good basis on which action could be taken to make the action plans.   Because the action plans are not made yet, no judgment can be made if the noise maps and action plans are useful methods to reduce the noise level and the number of effected people. But base don the answers of the questioned experts it looks like the experts do not believe that the noise level and the number of effected people will reduce.  The noise bands which have to be used for noise mapping are relatively high. According to Annex VI of the END, these are for Lden: 55-59, 60-64, 65-69, 70-74, > 75 dB. These bands are for Lnight: 50-54, 55-59, 60-64, 65-69, > 70 dB. The lowest of these bands are even higher than limit values some countries apply by using their previous legislation. This may cause a shift in het limit values applied by the Member States, even the ones with relatively strict legislation. As described in paragraph 1.1.1, the impact of noise on health, during the night starts already at a SEL of 40 dB(A) or a LAmax of at least 32 dB(A). In spite of this, the lowest band of Lnight which has to be mapped is 50-54 dB.   No system of harmonized EU law enforcement is set up for noise control. Meaning that in case of the exceeding of health threatening noise levels, no penalties are accounted for nor prosecution is possible. Every country can deal with this subject as it likes. Some will be more strict than others,     Not clear is how the public will be informed. The End describes the minimum requirements of the noise maps, but not how the public must be informed or how they can participate.    

11. Recommendations 
The research leads to the following recommendations:  - A research to the best method to reduce noise nuisance should take place. Reason is that it is most uncertain, based on the opinions of experts, if the End will lead to noise reduction. - If it is clear what method gives the best results to reduce noise nuisance it is recommended to use that method.  -  In expectation of the research for the best method to reduce noise nuisance wait with the further implementation of the End. 
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Annex I. The text of the questionnaire  (including a summarization of the main part of the answers) 
  Castricum & Deventer, the Netherlands, 22 April 2007    Subject:  questionnaire about the implementation of the European Noise Directive in your agglomeration    Dear Sir, Madam,  We are two students environmental sciences at the Open University of The Netherlands. As part of the final project of our BSc-course, we conduct an assessment. This, to investigate both the degree of implementation and execution of the European Environmental Noise Directive (END) at the level of agglomerations. Our research project aims at the comparison of implementation and execution of the END in three countries: Germany, The Netherlands and the United Kingdom. This assignment was commissioned by the Working Group Noise of the organization EuroCities.  You are know to be a key player in this process. Therefore this questionnaire is sent to you. We would be obliged when you would fill it out carefully and return it to us. In order to analyse your data well, the questionnaire must be returned to us before May 10. We know this is a brief period only, but we hope you will fill this form out. It will take you about 30 minutes only, and provides us and Eurocities with valuable information. This will be used by other agglomerations to improve the process of implementation. To understand the information provided by you better, it might be neccesary for us to contact you later. Therefore we would be gratefull if you would write down also your telephone number or e-mail address.  If you have any questions, do not hesitate to contact us. You can use the contact information provided down below. If you would like to telephone us we can answer your questions both in English and Dutch.  We like to thank you very much in advance.  Yours sincerely,   Ing. Erik Lemmers    Ing. Mike Mannaart  E elemmers@home.nl    mikeensonja@hetnet.nl T +31 (0)570-639354   +31 (0)251-263844
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Questionnaire  Introduction This questionnaire consists of four parts. The first part (A) contains questions of a general nature. They are ment to collect general information on you and the agglomeration you work with. The second part (B) consists of questions which allow us to create a more detailed overview of the background of the implementation process and organization of the agglomeration involved. In the third part (C) questions are provided that allow you to choose one of five possible answers only. There you have to choose the answer which applies most to you. The final part of the questions (D) deals with noise levels which were present before the implementation of the European Noise Directive and the expected levels after implementation of the Directive. If you cannot fill those tables out accurately, we invite you to make an estimation of the noise levels. If you have any comments or remarks, we would be obliged if you write those down.   Please answer the questions digitally, behind your PC, in this form and return the form to us by e-mail.  A. General information In order to understand the answers provided by you well, it is important to get a good view of you, the respondent and the agglomeration involved. Therefore you find here some general questions. The data provided will be treated confidential.  Personal data Name      : Institute     : Function     : Telephone number*    : e-mail      :  * Please fill this out when you allow us to call you in case we need additional information.   Data concerning the agglomeration involved Name of the agglomeration   : Cities and towns included   : Size of the agglomeration (km2)   : Number of inhabitants of the  Agglomeration     : Important characteristics of the  agglomeration     : 
(e.g. a large port or industrial site are present et cetera)  How many people work with the    implementation of the European Noise  Directive in your entire agglomeration   : 
(e.g. co-coordinators, noise experts  but also external consultants)  Do you like to receive a digital copy of  the final report     : yes/no      
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B. General questions:  1. What is the competent, democratic authority of your agglomeration, that will decide if the strategic noise maps meet the requirements of the European Noise Directive?    2. What do you regard a strategic noise map to be?   3. What does the word “strategic” in the term “strategic noise maps” mean to you in the context of the term “strategic noise map”?   4. What kind of information a strategic noise map must include concerning to you?   5. Do the authorities of the agglomeration have their own budget to set up the noise maps?   6. What is the amount of money provided to set up strategic noise maps in your agglomeration?   7. Is the budget provided sufficient to perform the set up of strategic noise maps in an adequate way?     8. When action plans are drawn up in succession of the strategic noise maps, than local authorities might wish to deviate from the actions described in the action plans. Does the national legislation oblige to implement the actions as described in the action plans or are the local authorities allowed to deviate?   9. If the norms in the strategic noise maps are violated, can the local inhabitants of the agglomeration object?   10. If objections are possible in what way objections are possible (what kind of democratic procedure is provided)?  11. If the measures of action plans are not or not sufficiently carried out, can the local inhabitants of the agglomeration object?   12. If objections are possible in what way objections are possible (what kind of democratic procedure is provided)?   
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 C. How much do you agree with the following statements?  
Please write a “X” in the box which applies most to you.   The main objective of the European Noise Directive is to reduce the degree of environmental noise. The question is however, if this objective will be met. 
(code: 1d) 13  completely  disagree Slightly disagree neutral slightly  agree completely  agree I expect that the objective of the directive, to reduce the degree of surrounding noise the will be met. 

   Helsinki IJmond  Hamburg  Copenhagen Ouder-
Amstel 

  

 Elucidation:    The level of noise will be monitored and evaluated before and after implementation of the measures in your agglomeration, which will be described in action plans? Is this performed in compliance with the European Noise Directive or otherwise? (code: 1e) 
14  completely  disagree Slightly disagree neutral slightly  agree completely  agree Will the level of noise be monitored and evaluated in another way than prescribed by the Directive? 

Copenhagen Helsinki Ouder-
Amstel  Hamburg  

IJmond 
 Elucidation:   
 Objectives (code: 1f) 
15  completely  disagree Slightly disagree neutral slightly  agree completely  agree In the agglomeration the objectives are pursued in accordance to the Directive. 

   Helsinki 
Ouder-
Amstel 

Hamburg 
Copenhagen 

IJmond 
 If so can you give an elucidation: 
  Implementation schedule  (code: 4e) 
16  completely  disagree Slightly disagree neutral slightly  agree completely  agree The implementation of the Directive in your agglomeration is in accordance with the schedule of the Directive 

   Hamburg Helsinki Ouder-
Amstel Copenhagen 
IJmond 

 16.1 When the implementation and execution of the Directive in your agglomeration are not in accordance with the schedule, what causes that delay? 
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  16.2 If the time schedule is not in accordance, how far are you behind (in weeks)?  16.3 Other remarks: 
  In order to determine noise levels acoustic computer models are used. But quite some countries use different models. In order to compare noise levels a harmonization of this models might be an option.(code: 5) 
17 completely  disagree Slightly disagree neutral slightly  agree completely  agree All the member state should use the same acoustic model to set up strategic noise maps. 

 Copenhagen  Hamburg Helsinki 
Ouder-
Amstel 
IJmond 

 Elucidation:    Expectations of noise reduction (code : 5h) 
18  completely  disagree Slightly disagree neutral slightly  agree completely  agree I expect that the objective of the noise maps (the reduction of the level of noise) will be achieved 

 Helsinki 
Ouder-Amstel 

Hamburg Copenhagen IJmond 

 Elucidation:    Effectiveness (code: 5h)       
19  completely  disagree Slightly disagree neutral slightly  agree completely  agree A strategic noise map is an effective method to monitor the degree of annoyance, caused by exposure to environmental noise  

 Helsinki  Hamburg Copenhagen Astelveen IJmond 

 Elucidation:   Capacity (code: 5i)      
20  completely  disagree Slightly disagree neutral slightly  agree completely  agree 
The competent authorities will provide sufficient capacity (money, people) to maintain the set up and maintenance of the strategic noise maps in the next 5 years 

Helsinki 
Ouder-Amstel 

  Hamburg IJmond 

 Elucidation:    
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Realistic representation (code: 7a, 5c) 
21  completely  disagree Slightly disagree neutral slightly  agree completely  agree The acoustic models used to set up the strategic noise maps give a realistic representation of the amount of environmental noise. 

  Hamburg Helsinki 
IJmond Copenhagen 

Ouder-
Amstel 

 Elucidation:     Monitoring and evaluation (code: 5j) 
22  completely  disagree Slightly disagree neutral slightly  agree completely  agree 
The noise reduction will be monitored and evaluated in such a way that necessary measures to reduce the amount of noise are really applied. 

Copenhagen  Hamburg Ouder-Amstel Helsinki IJmond 

 Elucidation: 
   Strategic noise maps have to be made no later than 30 June 2007. Will you make that deadline? (code: 6b) 23  completely  disagree Slightly disagree neutral slightly  agree completely  agree We succeed to follow the time path to set up the noise maps in our agglomeration as prescribed in the Directive.  

   Hamburg Helsinki 
Ouder-
Amstel IJmond 

 Elucidation:Copenhagen some delay    Progression of the process (code: 6c) 
24  completely  disagree Slightly disagree neutral slightly  agree completely  agree We still need to take a lot of steps in the set up process of the strategic noise maps 

Hamburg Ouder-
Amstel 
IJmond 

Copenhagen  Helsinki  

 24.1 If you agreed with this, please give an elucidation:   24.2 Other remarks:      
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  In order to set up strategic noise maps, data is needed. This data must be reliable and the level of detail must be high enough. This in order to create maps which provided sufficient details for drawing up adequate measures in action plans. (code: 6d) 25  completely  disagree Slightly disagree neutral slightly  agree completely  agree 
The collected data for the strategic noise maps is reliable   Copenhagen Helsinki Hamburg 

IJmond 
Ouder-Amstel 

 

 Elucidation:  
  In order to set up strategic noise maps data is needed e.g the amount of noise produced by the sources, the height of buildings, information on the property of surfaces because of reflection of noise et cetera. Is the interpretation of this information used in such a way that the interpretation is possible in one way only or not?(code: 6d) 
26  completely  disagree Slightly disagree neutral slightly  agree completely  agree The input of the acoustic models as defined in the Directive can be interpreted in different ways. 

Copenhagen   Helsinki 
Ouder-Amstel 
IJmond 

Hamburg 

 Elucidation:    When strategic noise maps are made these will be interpret. The maps are of vital importance since these are the basis for action plans. Is the presentation of the strategic noise maps in such a way that the interpretation is possible in one way only or not?(code 6d) 
27 completely  disagree Slightly disagree neutral slightly  agree completely  agree Strategic noise maps can be interpreted in different ways.   Helsinki Hamburg 

Ouder-Amstel 
IJmond 

 

 Elucidation:   Problems (code: 6e) 
28  completely  disagree Slightly disagree neutral slightly  agree completely  agree A lot of problems concerning the set up of strategic noise maps occurred. 

  Copenhagen Helsinki 
IJmond Amstelveen 

Hamburg 
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28.1 . If you agreed, what kind of problems did you deal with?   28.2. What was the reason of the problem(s)   28.3. How could these problems be prevented?  28.4. How were the problems solved? 
 28.5 Other remarks: 

   Strategic noise maps provide a presentation of the noise levels present in the agglomeration. In order to decide what appropriate actions might be needed to reduce the noise level, the information must be presented in a detailed way. When this is not the case, no appropriate measures can be defined.(code: 
7a) 29  completely  disagree Slightly disagree neutral slightly  agree completely  agree Mapping the average noise level in accordance with the Directive is carried out on the right level of detail. 

   Helsinki 
Hamburg Ouder-
Amstel 

Copenhagen 
IJmond 

 29.1 Please give your interpretation of the right level of detail  29.2 Other remarks:    Before the adoption of the European Noise Directive (END) other national methods and legislation were applied to reduce noise levels. The END alters the current situation, but is this to be an improvement? Does it reduce the noise level better than the previous legislation applied?(code: 7c) 
30  completely  disagree slightly disagree neutral slightly  agree completely  agree The set up of strategic noise maps in accordance with the directive is an improvement with regard to the method(s) used before to reduce environmental noise. 

Hamburg   Helsinki Copenhagen 
Ouder-
Amstel 

IJmond 

 Elucidation:  Number of people affected (code: 7c) 
31  completely  disagree slightly disagree neutral slightly  agree completely  agree A strategic noise map will reduce the number of people affected by noise in 5 years. 

 Helsinki Hamburg IJmond Copenhagen  

 Elucidation:  
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To inform people      
32  completely  disagree slightly disagree neutral slightly  agree completely  agree The inhabitants of the agglomeration are being well informed about the strategic noise maps. 

Copenhagen   Helsinki 
Hamburg 
Ouder-
Amstel 

IJmond 

 Elucidation:   
  D. Down below you find some questions about noise levels in your agglomeration  which are present before and after the implementation of the European  Noise Directive. The questions are divided in noise levels of Lden and Lnight.  When no detailed information is present yet, and you are not able to fill out the tables,  please make an estimation en describe that per noise source below the tables at “elucidation”. 

  Noise levels concerning Lden  33 noise from roads 
The estimated number of people in your agglomeration (in hundreds) living in dwellings that are exposed to each of the following bands of values of Lden in dB 4 m above the ground on the most exposed façade 

55-59 60-64 65-69 70-74 > 75 
B  A B  A B  A B  A B  A 
          

B= before implementation of the Directive A=after implementation of the Directive  Elucidation  34 Rail traffic 
The estimated number of people in your agglomeration (in hundreds) living in dwellings that are exposed to each of the following bands of values of Lden in dB 4 m above the ground on the most exposed façade 

55-59 60-64 65-69 70-74 > 75 
B  A B  A B  A B  A B  A 
          

B= before implementation of the Directive A=after implementation of the Directive  Elucidation:   
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 35 Air traffic 
The estimated number of people in your agglomeration (in hundreds) living in dwellings that are exposed to each of the following bands of values of Lden in dB 4 m above the ground on the most exposed façade 

55-59 60-64 65-69 70-74 > 75 
B  A B  A B  A B  A B  A 
          

B= before implementation of the Directive A=after implementation of the Directive  Elucidation:   
 36 Industrial sources 
The estimated number of people in your agglomeration (in hundreds) living in dwellings that are exposed to each of the following bands of values of Lden in dB 4 m above the ground on the most exposed façade 

55-59 60-64 65-69 70-74 > 75 
B  A B  A B  A B  A B  A 
          

B= before implementation of the Directive A=after implementation of the Directive  Elucidation:     
Noise levels concerning Lnight  37 noise from roads 
The estimated number of people in your agglomeration (in hundreds) living in dwellings that are exposed to each of the following bands of values of Lnight in dB 4 m above the ground on the most exposed façade 

50-54 55-59 60-64 65-69 > 70 
B  A B  A B  A B  A B  A 
          

B= before implementation of the Directive A=after implementation of the Directive  Elucidation:   



 THE WAY TO THE SOUND OF SILENCE? 

Study Open University on implementation of END, 'The way to the sound of silence'  Pagina 39 van 45 

 38 Rail traffic 
The estimated number of people in your agglomeration (in hundreds) living in dwellings that are exposed to each of the following bands of values of Lnight in dB 4 m above the ground on the most exposed façade 

50-54 55-59 60-64 65-69 > 70 
B  A B  A B  A B  A B  A 
          

B= before implementation of the Directive A=after implementation of the Directive  elucidation   39 Air traffic 
The estimated number of people in your agglomeration (in hundreds) living in dwellings that are exposed to each of the following bands of values of Lnight in dB 4 m above the ground on the most exposed façade 

50-54 55-59 60-64 65-69 > 70 
B  A B  A B  A B  A B  A 
          

B= before implementation of the Directive A=after implementation of the Directive  Elucidation:     40 Industrial sources 
The estimated number of people in your agglomeration (in hundreds) living in dwellings that are exposed to each of the following bands of values of Lnight in dB 4 m above the ground on the most exposed façade 

50-54 55-59 60-64 65-69 > 70 
B  A B  A B  A B  A B  A 
          

B= before implementation of the Directive A=after implementation of the Directive  Elucidation   
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  41 If there is anything else you like to share with us, pleas write it down here down below:             When you filled out this questionnaire, please e-mail this document to:    mikeensonja@hetnet.nl  or elemmers@home.nl       
Thank you very much for your valuable co-operation!  

 
 
 



 THE WAY TO THE SOUND OF SILENCE? 

Study Open University on implementation of END, 'The way to the sound of silence'  Pagina 41 van 45 

Annex II. List of experts who participated in the assessment 
    Denmark:    Mr. J. Jacobsen MSc., senior advisor, Danish Environmental Protection Agency, København  Finland:   Mr. A. Haala, environmental inspector, Environment Centre, City of Helsinki   Germany:    Mr. Dr. U. Schacht, scientific employee, State Ministry of Urban Development and Environment, Hamburg  Mrs. Dr. Stoecker-Meier, Ministerium für Umwelt und Naturschutz, Landwirtschaft und Verbraucherschutz des Landes Nordrhein-Westfalen  The Netherlands:  Mr. Z.M. Hussain, environmental policy officer, Municipality of Ouder-Amstel Mr. J. Witteman, noise expert, Environmental Service of the Region IJmond, Beverwijk  Mr. H. Wolfert, noise expert, DCMR Environmental Service of the Region Rijnmond, Schiedam  Poland:    Mr. Dr. R. Kucharski  The United Kingdom:   Mrs. W. Hartnell   
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Annex III.  Procedure of implementation of the European Noise  Directive 
 1. The implementation of the Directive will be executed and monitored in the following way. Until May 2007 the process of implementation included the transposition of the Directive in National legislation: 2. At first the Member States shall had to bring into force the laws, regulations and administrative provisions necessary to comply with this Directive no later than 18 July 2004. And the Commission had to be informed thereof.  3. When the Member States adopted these measures, they had to contain a reference to this Directive or had to be accompanied by such a reference on the occasion of their official publication. The methods of making such a reference shall be laid down by the Member States. 4. The Member States had to communicate to the Commission about the texts of the provisions of national law. 5. No later than 18 January 2004, the Commission submitted a report to the European Parliament and the Council containing a review of existing Community measures relating to sources of environmental noise. 6. Member States shall ensure that no later than 30 June 2007 strategic noise maps showing the situation in the preceding calendar year have been made and, where relevant, approved by the competent authorities14, for all agglomerations with more than 250,000 inhabitants and for all major roads which have more than six million vehicle passages a year, major railways which have more than 60,000 train passages per year and major airports within their territories. 7. The Member States have to ensure that the information from strategic noise maps and summaries of the action plans are sent to the Commission within six months of the dates laid down in Articles 7 and 8 respectively. 8. Member States shall ensure that no later than 18 July 2008 the competent authorities have drawn up action plans designed to manage, within their territories, noise issues and effects, including noise reduction if necessary for. 9. Member States shall ensure that the public is consulted about proposals for action plans, given early and effective opportunities to participate in the preparation and review of the action plans, that the results of that participation are taken into account and that the public is informed on the decisions taken. Reasonable time-frames shall be provided allowing sufficient time for each stage of public participation. If the obligation to carry out a public participation procedure arises simultaneously from this Directive and any other Community legislation, Member States may provide for joint procedures in order to avoid duplication. 10. Every five years the Commission shall publish a summary report of data from strategic noise maps and action plans. The first report shall be submitted by 18 July 2009. 11. No later than 18 July 2009, the Commission shall submit to the European Parliament and the Council a report on the implementation of this Directive. That report shall in particular assess the need for further Community actions on environmental noise and, if appropriate, propose implementing strategies. 12. The report shall include a review of the acoustic environment quality in the Community based on the data referred to in Article 10 and shall take account of scientific and technical progress and any other relevant information. The reduction of harmful effects and the cost-effectiveness ratio shall be the main criteria for the selection of the strategies and measures proposed. 13. When the Commission has received the first set of strategic noise maps, it shall reconsider: 14. the possibility for a 1,5 meter measurement height in Annex I, paragraph 1, in respect of areas having houses of one storey, 15. the lower limit for the estimated number of people exposed to different bands of Lden and Lnight in Annex VI. 16. The report shall be reviewed every five years or more often if appropriate. It shall contain an assessment of the implementation of this Directive. 17. The report shall, if appropriate, be accompanied by proposals for the amendment of this Directive.  
                                                
14 competent authorities will mean local authorities (like e.g. city council) that have the authority to decide  
   whether noise maps and action plans meet the requirements of the Directive. 





 

 

 

Annex IV.  Article 1 of the European Noise Directive 
 

Article 1 
Objectives 
1. The aim of this Directive shall be to define a common approach intended to avoid, prevent or reduce on a prioritized basis the harmful effects, including annoyance, due to exposure to environmental noise. To that end the following actions shall be implemented progressively: 
(a) the determination of exposure to environmental noise, through noise mapping, by methods of assessment common to the Member States; 
(b) ensuring that information on environmental noise and its effects is made available to the public; 
(c) adoption of action plans by the Member States, 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. 
2. This Directive shall also aim at providing 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. To this end, the Commission shall submit to the European Parliament and the Council, no later than 18 July 2006, appropriate legislative proposals. Those proposals should take into account the results of the report referred to in Article 10(1). 
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