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From 1982 to 2012, an important legislation, known as Seveso Directives I-II-III and amendments, was adopted in the European Union to regulate and prevent major industrial accident hazards. This European legislation was transposed, applied and implemented in each European Member State and after nearly forty years it is worthwhile to look back and also to look forward to key issues relevant to actual Seveso implementation. Authors of this paper are all members (retired or active) of the Loss Prevention Working Party of the European Federation of Chemical Engineering, which started in 1971. This article examines and compares, for the four EU Member States France, Germany, Italy and Spain, the structures and practices for the implementing of the European rules. Difficulties, variations in application and the quality of enforcement of this complex process are critically discussed, including proper analysis of worked examples. Finally, a particular attention is paid to the different ways in which the control and inspection practices of each of the Member States concerned are implemented.

HIGHLIGHTS

• Process safety accidents have not decreased in number nor in severity.

• The implementation of the Seveso directives has progressed over time.

• Quantitative risk analysis assessment criteria should be standardized.

• Inspection arrangements for Seveso establishments should be reinforced or improved.

List of symbols and abbreviations

AEGLs Acute Exposure Guideline Levels AEGL 1 -Level 1 Notable discomfort, irritation, or certain asymptomatic non-sensory effects. However, the effects are not disabling and are transient and reversible upon cessation of exposure. TEEL-2 The maximum concentration in air below which it is believed nearly all individuals could be exposed without experiencing or developing irreversible or other serious health effects or symptoms that could impair their abilities to take protective action.

-Introduction

From a risk perspective, Seveso disaster (1976) had been a watershed and could be regarded as a "black swan" just considering its legislative follow-out giving rise to specific directives used as the basis of regulations also outside of the European Union [START_REF] Fabiano | A perspective on Seveso accident based on cause-consequences analysis by three different methods[END_REF].

Since then, an impressive number of European regulations relating to process safety and risk management have evolved over time. Nevertheless, the persistence of new major accidents is still notorious. For example, by limiting itself to the four countries France, Germany, Italy and Spain, the table 1 summarizes an overview of some industrial accidents for the period 1970 -

2018.

Table 1 -Overview of some industrial accidents for the period 1970 -2018 (Extract from the databases Aria -eMars and Zema).

As it stands, it is difficult to reach a conclusion on the effectiveness of the EU Seveso Directives on the incidence of accidents. Indeed, enforced rules compel companies to analyze and consider critically the safety level of their plants and that is an added value of Seveso Directives. The stepwise increase in comprehensiveness of the Directives is due to the evolution in insight of factors of influence, sometimes becoming clear only after a disastrous accident, and further to approaches that promise improvement, such as the safety management system. That despite the improvements still accidents happen is due to a number of factors, such as present methods do not guarantee perfect hazard identification and skip turn-arounds and other abnormal situations. Risk assessment is often only qualitative and it is fallible, even when it is quantitative. So, the sole risk assessment will never be sufficient to prevent accidents. Further, plants become more complex due to additional requirements (e.g., energy saving), new designs and technology with more automation, and aging. In the same way, all aspects of human factors play a significant role in major accidents causation, as shorter time on the job, less dedication, additional complications in case of outsourcing and training deficiencies to name a few. Expectation is that digitalization will further improve safety, but we shall have to wait and see. All this will make that a further revised version of Seveso Directives may be needed. This has led to the promotion of regulatory leaps that are gradually leading to tighter legislation. The respective EU Seveso I -II -III Directives and their amendments have therefore proposed a regulatory framework of strategic process safety and risk management principles, which Member States must transcribe, apply and implement. The context of this implementation obviously depends, among other things, on the various pre-existing national regulations, the nature of the territories, their history and the criteria adopted in each member state to give an appropriate answer to the aims of these Directives.

The open scientific literature contains few results on the implementation of the EU Seveso directives, especially in terms of comparison between the Member States. [START_REF] Hawksley | Risk analysis in safety reports required by the Seveso Directive[END_REF] compared the differences and contrasts in implementation of the safety reports required in the EU Seveso I Directive in the Member States Germany -The Netherlands and UK. Schütz and Wiedermann (1995) designed in Germany a prototype package for the hazardous incident public information in the relation with the implementation of the second amendment 88/610/EEC of the EU Seveso I Directive. [START_REF] Rosen | Italian implementation of EC directives-Part I: the Seveso directivescatastrophic releases, Current international developments[END_REF] analyzed the challenge presented by implementation of the EU Seveso I and II Directives in Italy. [START_REF] Pineau | Application of the Seveso directive in France[END_REF] described the implementation and application of the EU Seveso I and II Directives in France. [START_REF] Vérot | Réglementation européenne Seveso II[END_REF] detailed the compliance of the French regulations with the EU Seveso II Directive. [START_REF] Versluis | Explaining variations in implementation of EU directives[END_REF] showed the variability of the degree of fit in relation to the Safety Data Sheets Directive in the four Member States Germany -The Netherlands -Spain and UK. [START_REF] Ham | A comparison between the implementation of risk regulations in the Netherlands and France under the framework of the EC Seveso II directive, 21 st annual CCPS international conference on process safety challenges in a global economy[END_REF] compared the implementation of the EU Seveso II Directive in the Netherlands and France. [START_REF] Pey | Main differences on European regulations in the frame of Seveso directives[END_REF] examined the main differences on European regulations in the frame of Seveso Directive. [START_REF] Pozzo | A legal framework on dangerous substances: an international, European and national perspective[END_REF] discussed in practice the concrete implementation of the EU Seveso I and II Directives in an enlarged Europe. [START_REF] Farret | Seveso Directive and hazard study in some European countries: what divergences and convergences? Seminar "The challenges of territorialized technological risk management-French specificities and international perspective[END_REF] reported the divergences and convergences of the hazard assessment implementation in France -Germany -The Netherlands and UK. Suffo andNebot (2015, 2016) studied, within the framework of the EU Seveso II Directive, the importance of the "neighbouring" factor in the implementation of territorial risk in Andalusia (South Spain). [START_REF] Swuste | Seveso inspection in the European low countries history, implementation and effectiveness of the European Seveso directives in Belgium and the Netherlands[END_REF] considered the effectiveness of the application of European legislation in Belgium and the Netherlands.

Finally, more generally, [START_REF] Besserman | Review of global process safety regulations: United States, European Union, United Kingdom, China, India[END_REF] analyzed the global process safety regulations at the continental level in USA -EU -UK -China and India. In summary, with the exception of the article by [START_REF] Swuste | Seveso inspection in the European low countries history, implementation and effectiveness of the European Seveso directives in Belgium and the Netherlands[END_REF], the papers identified are limited either to particular articles or to specific cases in the review of the EU Seveso Directives. This paper is authored by four members of the Loss Prevention Working Party of the European Federation of Chemical Engineering, which started in 1971 as a reaction to some notable accidents by a group of motivated safety pioneers [START_REF] Rademaeker | A review of the past, present and future of the European loss prevention and safety promotion in the process industries[END_REF]. The focus of the paper attempts to compare, for the four EU Member States France, Germany, Italy and Spain, the reality of their structures and practices for implementing European rules.

After this introduction the article is organized in four further sections. A first chronological survey of the EU Council Seveso Directives is reported. Then, the national transposition by the corresponding Member States is described together with the respective main government laws and decrees, while also mentioning the competent and implementing authorities. The effectiveness of the respective implementations by Member States is then gradually discussed in accordance with the requirements of the EU Directives. Some examples and worked casestudies showing notable variations in implementation are commented on. Next the important issue of establishment inspection is analyzed to show the strengths and weaknesses of the completeness of the decisions applied in the four EU Member States examined. Summary of the study and concluding remarks on required future efforts are provided in the final section

-Materials and methods

In order to meet the objectives of the critical comparison of the implementation of the EU Council Seveso directives in the four countries concerned, official documents available to the public both at European and national level were examined.

The Aria, e-Mars and Zema databases made it possible to inventory the main industrial accidents during the period 1970 -2018.

The three EU Seveso Directives were consulted in the Official Journals of the European Community (OJEC).

The evaluation reports on the practical implementation, compiled from each report required and submitted by the Member States and drawn up by the EU Council during the period 1988 -2017, were studied. The content and quality of these reports showed the gradual improvement of implementation over time.

The crucial issue of control and inspection practices of Seveso establishments was first reviewed by examining the specific inspection procedures implemented in each Member State concerned. Then the detailed compliance of the four Member States with the European inspection requirements was based on the feedback reports from EU Council.

Finally, relevant case studies are presented, either original, or taken from the scientific literature 3 -Chronological survey of the EU Council Seveso directives 3.1 -EU Seveso I Directive [START_REF] Ojec | EU directive "Seveso I[END_REF] As a consequence of the pressure relief venting following a reactor runaway accident in an ICMESA plant (belonging to the Roche pharmaceutical group) at Seveso (Italy) in 1976, the EU Council Directive 82/501/EEC (known as the EU Seveso I Directive) on major-accident hazards of certain activities was adopted in 1982 by the Council of European Union in order to prevent and control such accidents. This legislation required, amongst other things:

-The production of a safety report detailing how major accidents are prevented and controlled.

-An assessment of the possible major accidents, their likely consequences and approximate frequencies.

-The development of on-site emergency plans.

-The production of an off-site emergency plan by the local authorities responsible for such matters.

Following the MIC release tragedy at Union Carbide plant in Bhopal (India) in 1984 [START_REF] Palazzi | A critical approach to safety equipment and emergency time evaluation based on actual information from the Bhopal gas tragedy[END_REF] and the fire in a storage facility of Sandoz company in Basel (Switzerland) in 1986, with the release of hazardous chemicals into the Rhine river and transboundary environmental damages [START_REF] Brüggemann | Ranking for environmental hazard of the chemicals spilled in the Sandoz accident in November 1986[END_REF], three amendments to the Seveso I Directive were published, namely: Directive 87/216/EEC (OJEC, 1987) -Directive 88/610/EEC [START_REF] Ojec | [END_REF] and Directive 91/692/EEC [START_REF] Ojec | Council Directive 91/692/EEC of 23[END_REF]. These amendments aimed at broadening the scope of the Directive, in particular to clarify the inclusion of storage of dangerous substances in the scope of the directive and include information to be given to the public in the event of an accident.

3.2 -EU Seveso II Directive [START_REF] Ojec | EU directive "Seveso II[END_REF] The Directive "Seveso I" was finally subjected to a fundamental review by the European Commission. Indeed, a number of problem areas were identified giving rise to set up a new Directive (96/82/EC) known as Directive "Seveso II" and replacing the precedent. The new legislation came into force across member states in 1999. It is based on the experiences accumulated during the implementation of Seveso I, in particular from lessons learnt from accidents. It includes a revision and extension of the scope; the introduction of new requirements relating to safety management systems; emergency planning and land-use planning and a reinforcement of the provisions on inspections to be carried out by member states. The aim of this Directive is on the one hand with the prevention of major hazards involving dangerous substances and on the other hand with the limitation of consequences of accidents that still may occur with impacts for people and environment.

There are a number of ways which the new directive differs from the old:

-The scope of Seveso II has been broadened and simplified, referring to the presence of dangerous substances at establishments in excess of threshold quantities, while Seveso I referred either to listed substances in connection with certain industrial activities or to the separate storage of substances. It covers both industrial activities as well as the storage of dangerous chemicals in quantities above listed threshold limits. The Directive can be viewed as providing for three levels of proportionate controls, where larger quantities mean more controls. In this sense a company who holds a quantity of dangerous substance less than the lower threshold levels given is not covered by the directive. On the other hand, companies that hold a larger quantity of dangerous substance, which is above the lower threshold contained in the Directive, will be covered by lower tier requirements. Finally, companies that hold quantities of dangerous substances above the upper threshold contained in the Directive will be covered by all requirements of the Directive.

-In relation with hazardous substances, the Seveso II Directive introduced a significant difference in relation to the previous Directive as it considers that the "presence of dangerous substances shall mean the actual or anticipated presence of such substances in the establishment, or the presence of those which it is believed may be generated during loss of control of an industrial chemical process". Being this latest a clear concern in terms of potential hazards, but hardly considered in implementation guidance's, inspections and controls.

-The measures to be undertaken by operators of establishments to prevent and limit the consequences of major-accidents have been redefined and now include the setting up of a "Major-Accident Prevention Policy". The intention is to emphasize the importance of setting up safety management systems as important elements to promote high levels of protection.

-Increased emphasis on measures to minimize environmental impacts of majoraccidents including emergency preparedness, land-use planning, identification of possible domino effects and information to public.

-To obtain uniform levels of protection throughout the European Union, the Member States are required to ensure that the Competent Authorities assess the Safety reports and in particular are required to organize a system of ongoing inspections.

-The purpose of the Directive is the prevention of major accidents and to harmonize the efforts in this field within the EU. Seveso II is related to the new EU legislation on the protection of safety and health of workers. The Directive contains general and specific obligations on both operators and Member States Authorities falling into the categories of the two aims of the Directive, i.e. to control measures aimed at the prevention of major accidents and to control measures aimed at the limitation of consequences of major accidents. One obligation of Operators of establishments of utmost importance is the production of a Safety Report demonstrating that.

-A major accident prevention policy and a safety management system for implementing it must be in effect.

-Major accident hazards have to be identified and necessary measures have to be taken to prevent such accidents and limit their consequences for people and environment.

Adequate safety and reliability have to be incorporated into the design, construction, operation and maintenance linked to major accident hazards.

-Internal emergency plans have to be drawn up and information has to be supplied to the Authorities enabling an emergency plan to be drawn up. Notwithstanding its advance when compared to the older Directive, important areas were excluded from the scope of Seveso II including nuclear safety, the transport of dangerous substances and intermediate temporary storage outside establishments and the transport of dangerous substances by pipelines. Wettig et al. (1999) have explained in detail the background and content of the Seveso I and II Directives.

In the light of more recent industrial accidents, for example Enschede (2000), Baia Mare (2000) and Toulouse (2001), the Seveso II Directive was extended by Directive Amendment 2003/105/EC [START_REF] Ojec | Council Directive 2003/105/EC of 16[END_REF] to cover risks arising from storage and process activities in mining, from pyrotechnic and explosive substances and from storage of ammonium nitrate and ammonium nitrate based fertilizers. [START_REF] Vierendeels | Modelling the major accident prevention legislation change process within Europe[END_REF] analyzed the parameters of the emergence of the amendment, which influenced change during the legislative process.

-EU Seveso III Directive (OJEC, 2012)

The Seveso-III-Directive (2012/18/EU) aims at the prevention of major accidents involving dangerous substances. However, as accidents may nevertheless occur, it also aims at limiting the consequences of such accidents not only for human health but also for the environment.

The Directive covers establishments where dangerous substances may be present (e.g. during processing or storage) in quantities exceeding certain thresholds. Excluded from the Directive are certain industrial activities which are subject to other legislation providing a similar level of protection (e.g. nuclear establishments or the transport of dangerous substances).

Depending on the amount of dangerous substances present, establishments are categorized in lower and upper tier and the latter are subject to more stringent requirements. The legal framework established by the Directive creates a continuous improvement cycle of prevention, preparedness and response to major accidents. The cycle is closed by provisions on lesson learning. Operators are obliged to take all necessary measures to prevent major accidents and to limit their consequences for human health and the environment. The Member States may maintain or adopt stricter measures than those contained in the Seveso Directive.

Citizens' rights must be respected:

-The public concerned needs to be consulted and involved early in the decision making for specific individual projects (Article 15); -Subject to the conditions outlined, Member States need to make available any information held pursuant to the Seveso Directive (Articles 14 and 22 under consideration of Article 11); -Access to justice needs to be granted on the cases listed in Article 23.

-National transposition by the States

The European Commission expects that the directives are transposed into the national regulations of the various member states. On the one hand, this requirement, which seemed simple at first sight, has in fact created many difficulties during its effective application. Indeed, a directive can either be translated verbatim, or all articles as parts included in preexisting legislation, which must necessarily be up to date.

On the other hand, the diversity of regulatory authorities in Member States may also be a potential source of transcription variability. Some countries have already established structured procedures. Others are in the process of drafting new rules or may not yet have structure and legislation to estimate major accident risks.

For the record, a brief reminder of some of the definitions used in the paper seems useful.

First, Council regulations obtain direct legal effect, immediately after their entry in force and need no transposition. On the other hand, transposition of a directive is the legal or regulatory act by which an EU directive is incorporated into the national body of laws. Application is the practical enforcement of the national transposing provisions to a concrete situation or to a number of situations. Implementation is the general term covering both transposition and application.

-Governmental laws and regulatory sub-and infra-structures

The EU Commission is responsible for monitoring the application of EU Community law in the Member States. It must therefore first check that the Community directives are correctly and fully transposed into national regulatory and administrative legislation.

Table 2 shows for each Member State the hierarchy of the various transposition regulations adopted such as Law, Act, Ordinance, Decree, Amendment and Circular.

Table 2 -Inventory of the national laws and decrees transposing the EU Seveso regulations.

Table 3 shows for each Member State the different national and regional authorities responsible for the transposition and implementation of the EU Seveso Directives. It should be noted that, for France, the application is strictly in accordance with national directives, the Prefect being the guarantor at the departmental level. On the other hand, for Germany, Italy and Spain, the duality of Nation -Region or Province is clearly marked. Germany is a federal country composed of 16 Länder, Italy has 20 Regions and Spain has 17 Autonomous Communities. The relationship between the national level and the respective Länder, Regions and Communities is regulated. For example, all German countries (16 Länder) like North-Rhine Westphalia [START_REF] Stuermer | Implementation of the Seveso Directives and IE Directive in Germany and its specifies in North-Rhine Westphalia[END_REF] and Sachsen [START_REF] Gamer | Die Umsetzung des Störfallverordnung in Sachsen, Landesamt für Umwelt, Landwirtschaft und Geologie[END_REF], Catalonia [START_REF] Segui | Methodology for the quantification of toxic dispersion originated in warehouse fires and its application to the QRA in Catalonia (Spain)[END_REF] in Spain and Lumbardy [START_REF] Pozzo | The implementation of Seveso Directives in an enlarged Europe: a look into the past and a challenge for the future[END_REF], Piedmont [START_REF] Camuncoli | The impact of local regulations on Land Use Planning for Seveso sites: SMEs perspective[END_REF] in Italy retain local responsibility, which can result in differences in the way situations are assessed at the territorial level.

Table 3 -Main competent and implementing authorities responsible for the application of the EU Seveso I -II and III directives.

-Effectiveness of the transposition

The application of the process of transposing the EU Seveso I Directive into Member States' legislation has often been seen as difficult. The final date for transposition was fixed on 08 January 1984. Between 1982and 1991 this Directive was amended three times in an effort to clarify its provisions and in response to the concerns of the Member States. This situation has therefore naturally complicated and delayed the transposition, but also the application and implementation of the EU Seveso I Directive in the four states concerned.

As an example, the state of transposition of EU Seveso I Directive 82/501/EEC (as amended) within the European Community was as follows (COM, 1994) Subsequently, the deadline for transposition of the EU Seveso II Directive was set at 3 February 1999, 24 months after the date of entry in force. The practice was facilitated for the four Member States concerned, as its initial content was much more completed and detailed than the drafting of the previous Directive. However, two factors have nevertheless disrupted the actual transposition timetable in different ways. On the one hand, delays were noted in transposition.

For example, even in the simple case of the transposition of the Safety Data Sheets Directive, the different resilience in time of Germany and Spain was respectively 29 months and 25 months delay after the required date [START_REF] Versluis | Enforcement matters: enforcement and compliance of European directives in four members[END_REF].

On the other hand, some infringements for failure to comply have slowed down transposition.

For example, the European Commission has initiated an infringement procedure against Germany for excessive delays in transposition due to conflicts of opinions regarding the procedures adopted between the German Federal Ministry responsible for adapting the legal framework (Main decree in May 2000) and the Länder (having the responsibility to implement the established regulations). As a result, all the requirements were not fully transposed until 2003 [START_REF] Pozzo | The implementation of Seveso Directives in an enlarged Europe: a look into the past and a challenge for the future[END_REF].

Finally, EU Seveso III does not make any substantive changes to the existing national rules. In the next chapters of this paper, the evaluation of the implementation of the directives will take precedence in the comparison of the enforcement of the laws and articles concerned.

-Practical implementation by the concerned states

After the transposition stage, the implementation of each of the articles of the EU Seveso Directives and their amendments must be applied by each Member State. The completeness and effectiveness of this implementation exercise is analysed and evaluated by the EU Council on the basis of the periodic reports prepared by each Member State. After a long and difficult period of breaking-in of this procedure for the application of the EU Seveso I Directive, a gradual and continuous improvement of the implementation has been observed over time for the other two EU Seveso II and III Directives.

5.1 -National implementation of the EU Seveso I directive Article 18 of the EU Seveso I directive provides, that five years after notification of the Directive, a report on its application must be drawn on the basis of the information reported by the Member States. The cut-off date was set at 31 October 1987. Most of the summary of the content of this first report published on 18 May 1988 is presented for each Member State (COM, 1988): France French legislation on major-accident hazards predates the Directive. It is therefore not surprising to note that there are some differences, e.g. in the definition of "industrial activity".

The authorization procedure covers a much wider field than that coming under Article 5 of the Directive. It is felt that more inspectors are needed.

Germany

The Federal German measures implementing the Directive were introduced practically at the same time as the Directive. Manufacturers of dangerous installations subject to the twelfth Ordinance of the Immission Control Act have had time to produce the reports on safety and the on-site emergency plans. In respect of some substances there were stricter provisions (lower threshold quantity installations) than those provided for in the Directive. Nevertheless, there were still some differences between the twelfth Ordinance of the Immission Control Act and the Directive. For instance there is no reference to the 500 meters rule or the derogations provided for in certain cases. The question remains whether the provisions on informing the public are adequate. However, since the accident in Basel, a proposal amending the twelfth Ordinance has been drawn up with a view to tightening up certain provisions. On the practical level it is felt that there should be more and better-qualified inspectors and that there is a need for guidelines on general administrative and enforcement practices, examining and drawing up the safety reports and examining the in-company realization of the alarm-and emergency plans (which was realized by appointing coherent administrative regulations for the Major Accident Ordinance).

Italy

Notwithstanding the preliminary adoption of some generic legislative issues on the topic, the Directive has been transposed into Italian law within a comprehensive and systematic framework only in 1988, by the adoption of DPR 175, i.e. with a four years' delay with respect to the deadline posed by the Directive. For this reason, the Decree 175/1988 enforced also the subsequent Directive 87/216/CEE. Compared to other Countries, a sound technical approach in the Directive application was enforced in Italy, by identifying an obligation of declaration along with the notification one, foreseeing several authorities as responsible for the overall application of the Directive. The following Prime Minister decree DPCM 31 March 1989 provided relevant technical guidelines for drawing up safety reports and carrying out authority preliminary examinations. Unfortunately, other regulatory and administrative acts in the form of Decrees and Regulations by various Ministries were not promptly issued, even though for example art. 12 of DPR 175 envisaged legislative acts pertinent general safety standards and identification of areas with a high concentration of industrial activities. A more in-depth view on the Italian perspective allows evidencing several shortfalls of the Italian regulatory texts, due to its intersections with other national legislations that were neither repealed, nor amended, thus causing difficulties in the Directive interpretation and practical application.

Spain

For Spain the Directive entered in force on 1st January 1986, when the country only recently acceded to the European Communities. No written report was then transmitted to the Commission. According to information passed on orally to the Commission by the Spanish authorities, a Royal Decree has been drafted and should be adopted in the near future.

In reality, little information is available from Member States on the current state of implementation Council Directive 82/501/EEC and its amendments. This is mainly due to the fact that the powers initially granted to the Commission were not sufficient to enable it to require the necessary information to effectively monitor the practical implementation of the Directive. This problem is fixed in the current version of the proposal (COM 1994 4 final).

Other evaluation reports were then successively published for the respective periods 1994-1996[START_REF] Ojec | Report on the application in the Member States of Council Directive 82/501[END_REF], C 291), 1997-1999(OJEC, 2002, C 28). For example, a verbatim extract summarizes the content for the period from 1994 to 1997 for each Member State:

France "63,000 establishments are covered by the Law of 16 July 1976 and are subject to authorization. The authorization request must include, in particular, an impact assessment and a risk assessment. These studies are crucial in implementing the prevention of major accidents in terms of risk reduction at source, emergency planning, control of urbanization, and information of the public".

Germany

"The German implementation of the Seveso-I Directive, the "Störfall-Verordnung" does not refer to sites, but to installations. Therefore, all the answers given to the [1994][1995][1996] questionnaires refer to installations. Installations covered by the "Störfall-Verordnung" are subject to a permitting process in accordance with the Immission Control Act and the 9th Ordinance of the Immission Control Act (at this time named "Fundamentals of the Approval Procedure") before they might be constructed, operated or major changes conducted. Within this permitting procedure the safety reports -if legally required -are examined and, where appropriate, formal additional requirements are defined or other legal action is taken by the responsible authorities for the permitting process. The safety reports are also a very important instrument for the further inspection of competent authorities and for the evaluation of major changes of installations in the related permitting process.

Data concerning internal and external emergency plans have not been collected separately so far, as the responsibility for internal emergency plans lie by the operator of installations (latter Establishments) and the responsibility for external emergency plans by the Countries

(Länder) or the municipalities respectively. However, all installations coming under Article 5 require an internal emergency plan, which is prepared in consultation with the responsible administration for external emergency plans and controlled by the competent authorities during their ongoing inspections".

Ob s e r v a t i o n s

In the period under review, there were no essential changes with regard to the Major Accident Control Policy of Germany. The number of installations, which fall into the range of the Störfall-Verordnung (Major Accident Ordinance) was subject to more or less considerable changes, when new Seveso-Directives with newly defined scopes of application (strongly influenced by new annexes for the dangerous substances inventory) were transposed to German law. But this was usually soon consolidated, once the implementing ordinance was adopted. Now that the German unification process and the related reorganization of industry in the eastern Countries have long been completed, the requirements of the Seveso Directive are now since many years qualitatively and quantitatively fulfilled. Moreover, German regulations exceeded the requirements of the Directive at many points.

Germany has since brought its national legislation in line with the Seveso Directive and stepped back from Seveso-Directive exceeding regulations which led to intense discussions in the relevant committees and bodies and led to an infringement procedure initiated by the Commission for delayed implementation years ago.

Italy "Problems were experienced in the implementation of the DPR 175/88 which transposes the Seveso Directive into national law. As a result of this, the responsibility for the evaluation of the safety report was decentralized to a local level, thus ensuring that the work was carried out in the best possible manner".

Spain

"The answers given by the Dirección General de Protección Civil in relation to the report of 1994 concerned 75% of the industrial activities covered by the Seveso Directive and therefore this information should be taken as provisional. The information given for 1995 and 1996 concerned 92% of the industrial activities.

In Spain, the questionnaire was sent to 19 regional autonomous communities and it is important to stress that in many cases some of the questions were not well understood.

Therefore, the data given for the year 1994 by the autonomous communities covered only 75% of the total number of sites while in the years 1995 and 1996, the percentage of sites covered was 92%".

Globally the EU Seveso I Directive and its amendments have been successfully transposed into national laws, regulations and administrative provisions in the four Member States.

During the reporting period, the practical implementation and enforcement of the EU Seveso I Directive has significantly improved across the Member States. This is shown in particular by:

-the growing number of safety reports received (from 2,942 in 1994 to 3,209 The variations of the number of sites are not easy to compare as Member States had different approaches. For example, the large number of sites in Germany is mainly due to the fact that, under the Seveso I Directive, each installation of an industrial establishment has been counted under Article 1 of the Seveso I Directive, while the other Member States define an establishment composed of different installations as a single site. It is worth noting the potential confusion introduced by this ambiguity.

However, in the Seveso I Directive, the term "establishment" was not used but the term "installations" with a list in Annex 1. The term "establishment" was introduced only for the first time in Seveso II -i.e. after 1996 -and considerably changed the scope and number of units considered, as establishments often include more than one installation. For the future, it should be noted that the Seveso II Directive used the unequivocal system based on establishments.

- Italy is considered to have difficulties relating to the implementation of key features of the Directive.

After the publication of several interim evaluation reports of the EU Seveso II Directive (Reports C 2010, C 2013and COM 2017), this section presents a summary of the 5th and last report published for the period 2012 -2014 [START_REF] Calero | Final report Amec-Ineris-VRI[END_REF]) and a comparison with previous reporting periods. The importance of the existence of many Seveso establishments in France, Germany, Italy and Spain, as shown in table 4, militates for an indispensable evaluation of the strengths and weaknesses of the practice of this implementation.

Table 4 summarizes for each given Member State the evolution of the number of upper-tier establishment through the reporting period and shows that an overall increase can be observed in the four Member States. Here at this point, it should be well considered that in 2012 the Seveso Directive was changed to the Seveso III Directive, with considerable impact on the scope, respectively the number of affected establishments as the list of dangerous substances in Annex I was altered and the CLP-System (Classification, Labelling, Packaging) introduced.

In 2014 Germany has the highest number of Seveso establishments with 1,141 upper-tier establishments. It is followed by France with 639 and Italy 567.

Table 4 -Evolution of the number of upper-tier Seveso establishments (2005 -2014).

The summary of the practical implementation is now verbatim recapitulated for each Member State [START_REF] Calero | Final report Amec-Ineris-VRI[END_REF]:

France "The French response indicates that the provisions of the EU Seveso II Directive are mostly fully implemented, with some issues identified with key aspects of the Directive in particular the lack of external emergency plans for 75 establishments, the lack of testing of external emergency plans for 45 establishments and the lack of annual inspection in 28 upper tier establishments.

In France, there were a total of 1,178 establishments subject to the provisions of the EU Seveso II Directive in 2014, of which 639 (54% of the total) were upper-tier establishments.

France reports that almost all upper-tier establishments apart from 23 had an external emergency plan. For these, the competent authorities decided that an external emergency plan was not needed in accordance with Article 11.6 of the EU Seveso II Directive. For an additional 75 establishments, no plan had been drawn up by the end of the reporting period, however the response indicated that the plans were either being produced or pending upon the submission of further information in order to determine the required protective measures.

As such, it appears that this aspect of the EU Seveso II Directive will be soon in compliance.

At the end of the reporting period, 45 upper tier establishments' external emergency plans had not been tested which does not appear to comply with the requirements of the EU Seveso II Directive.

Inspections were carried out at least once during the reporting period for 100% of upper-tier sites and 98% of lower-tier sites. Annual inspections were held in 611 establishments, representing 96% of total upper tier establishments. The fact that 4% of upper tier establishments were not inspected annually is highlighted as an aspect of the implementation of the Directive that may warrant further investigations".

Germany

"The German response indicates that the provisions of the EU Seveso II Directive are almost fully implemented. The main gap observed relates to the large number of upper-tier establishments that were not inspected annually, with some not inspected at all during the reporting period. Note that Germany uses a systematic appraisal of major accident hazards to plan inspections. As such annual inspections are not required so this does not constitute a compliance issue but rather a potential issue that might need further checks. In addition, for 83 upper-tier establishments external emergency plans had not been produced at the end of the reporting period.

In Germany, there were a total of 3,264 establishments subject to the provisions of the EU Seveso II Directive in 2014, of which 1,141 (34% of the total) were upper-tier establishments.

Germany reported that all upper-tier establishments apart from 165 had an external emergency plan. The German response indicates that the provisions of the Seveso II Directive are almost fully implemented with only minor aspects outstanding. The main issues identified point out that no compliance issue has been identified, rather it was unclear why a share of upper tier establishments (14%) were not inspected during the reporting period. Note that Germany uses a systematic appraisal of major accident hazards to plan inspections, as such annual inspections are not required so this does not constitute a compliance issue but rather a potential issue that might need further checks. In the same way an additional 83 upper-tier establishments external emergency plans had not been produced at the end of the reporting period.

Even though Italy's response indicates that most of the provisions of Seveso II Directive have been implemented and that the overall Italian framework was consistent with the Directive, some critical issues regarding the possibility of systematic evaluation by the Authorities of all the management and technical aspects in the safety reports before formal authorization Spain response indicates that the majority of the provisions of the Seveso II Directive are implemented. Nevertheless, the level of external emergency plans testing is low, with more than half of the plans have not been tested during the reporting period and a large number of upper-tier establishments were not inspected annually or during the reporting period.

(
In this latest evaluation of the implementation of EU Seveso II Directive, the EU Council classified the overall status of implementation on three levels: fully implemented, almost full implementation and implementation gaps [START_REF] Calero | Final report Amec-Ineris-VRI[END_REF]. France, Germany and Spain are in the almost full implementation category. It is important to highlight that this middle category is a range with minor implementation issues identified (e.g. only a few external emergencies plans not tested) and some with potentially more serious issues. In the quoted study, only Italy is considered to have more substantial implementation gaps.

Despite this overall acceptable implementation, the real impact of the correct application of the EU Seveso Directives remains problematic, mainly due to the limitations of the current monitoring system. Aware of this observation, the European Council has tried to develop indicators and metrics to try to improve the evaluation of the EU Seveso III Directive [START_REF] Cherrier | Revised final report Amec-Ineris-VRI, Review of the monitoring system under Seveso III Directive, including the development of indicators[END_REF]. The need was to identify the limitations of the actual used monitoring system on the risk levels. The final objective was to propose a new reporting template for the Member States including safety indicators. A review of the detailed metrics was reported. The simplest example of the implementation questionnaire is the examination of the evolution of the total number of Seveso establishments. Table 5 summarises four proposed indicators, three of which are normalised for the four Member States concerned [START_REF] Calero | Final report Amec-Ineris-VRI[END_REF].

Table 5 -Some potential values of the total number of Seveso establishments (year 2004).

A high value in the number of Seveso establishments, as in Germany for example, might reflect growth in terms of increased industrial activities or an expanding economy. But it can also be due to better compliance of the Directive among establishments or even related to changes in classification system for Seveso establishments (i.e. through the link to the Global Harmonised System of Classification and Labelling of chemical substances). The normalised metrics, such as the total number of Seveso establishments per million inhabitants or 1,000 km2 or unit GDP, can be useful in drawing comparison between the countries, but care must be taken while interpreting the results. For example, the total number of Seveso establishments per million inhabitants indicate globally where people are most exposed to risk, but this indicator does not distinguish areas at risk to the population. In the same way, a Member State with a low GDP, as for example Spain, can be ranked higher in terms of establishments per GDP when compared to a country with a higher GDP as France, even if the latter country has significantly higher numbers of establishments compared to the former.

Finally, it would appear that there is a consensus to retain the indicator of the total number of Seveso establishments per million inhabitants.

-National implementation of the EU Seveso III directive

For the EU Directive Seveso III, the first reporting period should cover the period between 1 334/1999 that in several cases were not drawn up. Notably, the enforcement of the new Directive amended from the field of application the previously mentioned Port Safety Integrated Report, a simplified port safety analysis only envisaged by the Italian legislation.

-Examples of some variations in implementation

The previous sections showed that the practice of implementing the Seveso Directives was most often the result of a dichotomous assessment between compliant and non-compliant, as [START_REF] Bondarouk | Reconsidering EU compliance: Implementation performance in the field of experimental policy[END_REF] pointed out. This is why this section describes some selected examples showing the significant variability in the application of the implementation of the obligations of the Directives in the respective areas of LUP approaches and criteria, LUP case studies and domino effects.

-LUP approaches and criteria

Articles 12 and 13 of the EU Seveso II and III Directives respectively define the obligations of the Member States concerning Land Use Planning requirements. The management of the distances or zones of effect in the LUPs between a Seveso industrial establishment and territorial establishments, such as individual houses, collective buildings, public buildings (hospital schools), offices block... presents an important societal and environmental requirement.

Feedback from the analysis of the scientific literature shows the diversity of approaches, procedures and criteria applied in the European Union, despite the publication of official guides and tools to assist in the effective implementation of the LUP [START_REF] Basta | Implementing Art. 12 of the Seveso II directive: overview of Roadmaps for land use planning in selected member states[END_REF][START_REF] Christou | Guidance on Land Use Planning as required by Council Directive 96/82/EC (Seveso II)[END_REF]-Christou et al., 2006-UNECE, 2017[START_REF] Rasmussen | Multi-objective decisions in Land Use Planning involving chemical sites (LUPACS)[END_REF].

In fact, the current European situations regarding LUP is quite jeopardized as shown in Fig. 1 where methodologies are divided into the following categories: deterministic approaches with implicit judgment of risk; consequence-based approaches; risk-based or "probabilistic" approaches; semi-quantitative approaches.

Fig. 1 -Overview of different approaches to LUP in the different European Countries. [START_REF] Salvi | Risk assessment in decision making related to Land use planning (LUP) as required by the Seveso II directive[END_REF], [START_REF] Cahen | Implementation of new legislative measures on industrial risks prevention and control in urban areas[END_REF], [START_REF] Merad | Urbanization control around industrial Seveso site: the French context[END_REF], [START_REF] Merad | Risk governance for sustainable territories: the French case and some challenges, Grup de reserca Risi I territory -Institut de Seguretat Publica de Catalunya[END_REF], [START_REF] Taveau | Risk assessment and land use planning regulations in France following the AZF disaster[END_REF] and [START_REF] Nicolas | Installations Classées pour la Protection de l'Environnement[END_REF] reported on the synthesis of the LUP approach applied in France. [START_REF] Walker | Land use planning and industrial hazards: a role for the European community[END_REF], [START_REF] Walker | Land use planning, industrial hazards and the COMAH Directive[END_REF] and [START_REF] Hauptmanns | A risk-based approach to land use planning[END_REF] for the Italian LUP procedures. [START_REF] Riera | The practice of land use planning in Spain[END_REF], Casal and Vilchez (2010), [START_REF] Ponce | Land Use Planning and disaster: a European perspective from Spain[END_REF] and Suffo et al (2015) published contributions concerning the LUP application in Spain. More general papers for local planning regulations contain also a review of the LUP criteria (Christou et al. 1999[START_REF] Christou | Guidance on Land Use Planning as required by Council Directive 96/82/EC (Seveso II)[END_REF], Christou and Matarelli, 2000[START_REF] Christou | Risk assessment in support of land use planning in Europe: towards more consistent decisions[END_REF][START_REF] Gamer | Die Umsetzung des Störfallverordnung in Sachsen, Landesamt für Umwelt, Landwirtschaft und Geologie[END_REF].

Table 6, modified from the general table published by Christou et al (1999), presents the LUP practices for the four Member States concerned. It is possible distinguishing four methodological approaches:

-establishing generic distances, mainly based on experience and the environmental impact of industrial activities,

-the based consequence approach, -the based risk approach, -arrangements still in the development phase.

Table 6 -Brief overview of the LUP practices in 1999 (adapted from Christou et al., 1999).

Germany used mainly the approach of generic separation derived from expert judgements.

The consequence-based approach focuses on the assessment of the consequences of a number of reference scenarios. This method has generally been used in France, Germany and Spain.

In the year 1999 Italy and Spain were still in progress to prepare arrangements.

However, the evolution of the implementation of approaches over time must be highlighted.

Table 7 updates the situation for the year 2004 [START_REF] Basta | Implementing Art. 12 of the Seveso II Directive: overview of procedures in related member States and[END_REF] Table 7 -Hazard/risk assessment methods used in LUP (reference year 2004) (adapted from [START_REF] Basta | Implementing Art. 12 of the Seveso II Directive: overview of procedures in related member States and[END_REF].

The risk-based approach (or probabilistic approach) is based on the assessment of both the consequences and probabilities of all scenarios (full) or pre-selected scenarios, as is the case for Galicia (full) and Catalonia (probabilistic plus a safety strip defined by preselected scenarios) and Germany (preselected) respectively. France has further evolved with the new LUP law (2003) following the Toulouse major accident by introducing sequential classes of probabilistic assessment. [START_REF] Kirchsteiger | On the use of probabilistic and deterministic methods in risk analysis[END_REF] has discussed the respective strengths and weaknesses of the two main deterministic and probabilistic approaches of risk analysis in the chemical process industries.

At this stage, considering the two approaches applied by the four Member States concerned, it is possible to conclude that, for a given establishment or installation, the based consequence approach evaluates the distances or consequence areas of lethal effects and severe injuries for the scenarios considered. On the other hand, the risk-based approach defines areas identified by probabilities of different severity levels for the scenarios selected.

As 8.

Table 8 -Territorial categories and Italian urban planning.

The schematic flow sheet shown in Fig. 2 evidences the logic steps for the semi-quantitative criterion.

Fig. 2 -Schematic flow sheet for the semi quantitative approach to land use compatibility.

In this regard, it should be noted that a number of critical issues regarding Italian LUP are still unresolved, e.g.:

- An important additional difference contributes to the variation in the implementation of the LUP between Member States according to the levels qualifying the human health damage generated by the danger phenomena encountered. [START_REF] Cherrier | Final report Amec-Ineris-VRI, Guidance on the notion of major accident hazards involving dangerous substances[END_REF].

In practice, the distances delimiting hazard zones are based on threshold values (or endpoints)

depending on the intensity of the hazardous phenomena. Tables 10 and 11 present the numerical limit values characterizing the effects of pressure wave overpressure and thermal radiation. The values adopted by France and Italy for overpressure appear to be the most restrictive of those reported in the table 10 for levels 3 and 4. On the other hand, for thermal radiation, the threshold values are quite similar in the table 11

Table 10 -Overview of thresholds for overpressure (mbar) (adapted from [START_REF] Cherrier | Final report Amec-Ineris-VRI, Guidance on the notion of major accident hazards involving dangerous substances[END_REF]KAS 18, 2010).

Table 11 -Overview of thresholds for thermal radiation (Kw/m 2 ) (adapted from [START_REF] Cherrier | Final report Amec-Ineris-VRI, Guidance on the notion of major accident hazards involving dangerous substances[END_REF]KAS 18, 2010).

The situation is even more complex when trying to select toxicity thresholds for assessing the consequences of the dispersion of a toxic cloud. For example, Cherrier (2014) compiled the different toxicological criteria used during an accidental event. Table 12 lists these values for the four countries concerned.

Table 12 -Overview of toxic criteria (adapted from Cherrier, 2014).

1 In Spain, even if the references names have been always kept in the same way, the criteria behind changed between the first (1991) and the second (2003) Basic Directives. For instance, in terms of assessment of toxic effects, the first Basic Directive considered the IDLH as reference to define the Intervention Zone and there was no specific criteria defined for the alert zone, even if considered. Whereas in the second Basic Directive, the Alert Zone was defined, in order of priority, as the AEGL-1, ERPG-1 and/or TEEL-1 and the Intervention Zone as the AEGL-2, ERPG-2 and/or TEEL-2, as well in this order of priority.

-Examples of LUP case studies

As examples, the potential impact of the diversity of these risk assessment approaches and selected threshold values can be illustrated by three LUP case-studies.

Example 1 -The LPG depot case study

The first one refers to loading and unloading from an LPG depot. The bench marking exercise was implemented by 8 participants from 8 different EU member states, including France, Italy and Spain. Details of the conditions examined are given in the reference (Gyenes et al, 2017).

The objective was to illustrate the nature of the results obtained, on the basis of identical preselected scenarios, according to the procedures for assessing potential damage and the subsequent decisions authorizing or not urban development around LPG's industrial site. Fig. 3 shows a simplified view of the position of the hazard source and potential targets for urban location.

Fig. 3 -Schematic map of LUP development around the LPG establishment.

Table 13 summarizes the decisions of participants P1 to P8 resulting from the damage assessment on targets in future development projects. Obtained results varied only slight in regard to LPG facility. All but 2 countries prohibited development within 200 m of the plant.

Conversely 7 out the 8 partners permitted development at 300 m and beyond. At 600 m every country allowed development.

Table 13 -LUP decisions based on the LPG facility analyses (adapted from Gyenes et al.

2017).

This simple example should not obscure the fact that there may still be, even in the case of an identical scenario, conditions of variability that may lead to different consequences depending on the distances to the source of danger.

Example 2 -Chlorine and anhydrous ammonia leaks on an storage tank

This example provides the consequences of different LOC (Loss of Containment) accident scenarios with two reference selected substances, chlorine and ammonia, commonly used in industrial processes. The representative numerical threshold values for toxicity criteria adopted by each country for ammonia and chlorine are extracted from the toxicological data tables (Withers and Less,1985-Protectione Civile,1994[START_REF] Dgpc | Zonas de planification para accidentes graves de tipo toxico (en el ambito del Real Decreto 1254/99[END_REF][START_REF] Tissot | Guidance on Land Use Planning, the siting of hazardous activities and related safety aspects[END_REF][START_REF] Vdi | Richtlinie VDI 3783, Blatt 4, Berichtigung, Umweltmeteorologie, Akute Stofffreisensetzungen in die Atmosphäre, Anforderungen an ein optimales System zur Bestimmung und Bewertung des Schadstoffbelastung in der Atmosphäre[END_REF]-NIOSH, 2007[START_REF] Epa | Acute Exposure Guideline Levels for airborne chemicals[END_REF][START_REF] Ineris | Portail substances chimiques, Seuils de toxicité accidentelle du chlore[END_REF]. They differ significantly and are often difficult to compare. As the probabilistic quantitative approach is more and more favoured, it is recommended to use threshold values associated with their corresponding functions of Probit (RIVM, 2017 andRIVM, 2018). 2009) reported similar results in the case of an ammonia leak.

Fig. 5 shows the consequences in terms of distance planning the results that would be obtained in the scenario of leakage in 1 minute of the whole inventory of a tank containing circa 3 m 3 of liquefied ammonia.

Fig. 5 -Distances of concern for ammonia in case of a scenario defined in a vessel of 3 m 3

releasing its inventory in 1 minute [START_REF] Pey | Main differences on European regulations in the frame of Seveso directives[END_REF].

Distances, together in case of both chlorine and ammonia, show how it is possible that planning distances for external emergency response lead to a situation where, for the same scenario, the longest distances in some countries are shorter than the shortest distances in another country. Technique accompanied by software, application and validation exercises [START_REF] Acutex | Methodology to develop AETLs[END_REF].

However, these results were not followed up because no regulatory values were proposed at the European level.

Example 3 -Gas treatment and compression systems for naturel gas At last, in the following we provide an original worked example concerning a natural gas compression plant consisting of four lines with centrifugal compressors and gas turbine, provided with basic control system and with Emergency Shutdown System (ESD) safety system. Auxiliary sections include H2S treatment plant, fuel gas skid, nitrogen generation package, diesel storage tank and emergency diesel generator package [START_REF] Contini | Analisi di rischio e di compatibilità territoriale di un sistema di trattamento e compressione di gas naturale[END_REF]. A number of vulnerable targets were identified in the surroundings of the establishment while the railway runs along the direction NNW at a minimum distance of 780 m. In a south-southwesterly direction the area is totally rural, while the closer residential areas are nearly 300 m from the plant fence line.

The worst scenarios considered separately for the different plant sections can be summarized as follows: horizontal and vertical jet fires; vapour cloud explosion; H2S dispersion due to 50 mm, 100 mm and full rupture of the pipework. Following weather conditions were considered with reference to Pasquill stability class: F, wind speed 1.5 m/s; D, wind speed 1.5 m/s; D, wind speed 5 m/s. Fig. 6 provides the results of the individual risk calculated in the given area for the accident scenarios identified above.

Fig. 6 -Individual risk map (1/year) considering all accident scenarios in the given area with

vulnerable targets [START_REF] Contini | Analisi di rischio e di compatibilità territoriale di un sistema di trattamento e compressione di gas naturale[END_REF].

It stands to reason that accident scenarios not extending beyond the plant limits can be neglected for LUP purposes (e.g. diesel storage tank and emergency group pipework).

Threshold values were chosen according to the Italian approach as follows: overpressure 140 mbar, stationary heat radiation 7 kW/m 2 , flash-fire envelope concentration LFL/2. Severity ranking for the French LUP approach was evaluated utilizing threshold criteria and number of people potentially exposed, according to the criteria summarized in Tables 10 -11-12 and 14 respectively. To the purpose of this paper, results of the worked example are presented in visual form of immediate readability in Figs. 7 and 8 respectively resulting from the application of the Italian and French criterion.

Fig. 7 -Land Use Planning in the given area according to the Italian criterion [START_REF] Contini | Analisi di rischio e di compatibilità territoriale di un sistema di trattamento e compressione di gas naturale[END_REF].

Fig. 8 -Land Use Planning in the given area according to the French criterion [START_REF] Contini | Analisi di rischio e di compatibilità territoriale di un sistema di trattamento e compressione di gas naturale[END_REF].

The LUP measures needed for the areas beyond the plant boundaries and respect zone depends upon local LUP legislation. As summarized in Table 17, it is noteworthy noting that the two national LUP criteria allow attaining controversial decisions regarding the territorial compatibility of existing vulnerable targets.

Table 17 -LUP compatibility of existing, or planned vulnerable targets in the given industrial area, according to Italian and French criteria [START_REF] Contini | Analisi di rischio e di compatibilità territoriale di un sistema di trattamento e compressione di gas naturale[END_REF].

Additionally, French legislation strictly excludes the possibility of new residential buildings at distances lower than 370 m from the establishment fence line while existing buildings at a distance lower than 300 m must be expropriated or ceased. The outcomes of this case study evidences as well some challenges, for example the need of ensuring for LUP purpose also a proper evaluation of environmental effects and consequences of a possible process accidents, currently not explicitly considered in the legislative frameworks.

-Domino effects

Since the EU Seveso I Directive was published in 1982, the European Commission has implicitly recognized the notion of a domino effect. Indeed, the recommendations of Articles 5 and 7 and the Annexes are indicated in order to avoid the risks of aggravation of major accidents in inside and outside installations less than 500 meter apart for certain substances or groups of substances in establishments or groups of establishments.

Since then articles 8 of the EU Seveso II Directive and 9 of the EU Seveso III Directive explicitly mention the need to take the domino effect into account in the assessment of major accident risks.

Therefore, the European Commission asks Member States to report on the implementation of the EU Seveso Directives. This report must be drawn up on the basis of a predefined questionnaire. The questions concerning domino effects are reported in the corresponding appendices of the Directives. For example, for the part of the report concerning the domino effect and covering the period of the last three years, the answers to the mandatory and optional items should be collected in a predefined template [START_REF] Reniers | Domino effects in the process industries -Modeling, prevention and managing[END_REF].

For the four States examined in this article, here is an extract from the results of the EU 17082/i2 report of 12 May 2017 on the implementation of the domino effect in the Seveso II Directive [START_REF] Calero | Final report Amec-Ineris-VRI[END_REF].

France

The identification of domino effect risks is achieved mainly through inspections, based on the inspectors' knowledge of the establishments and their environment. Communication between neighbouring establishments is required by a ministerial decree from 2000, which specifies that any relevant information on the risks and hazards of major accidents has to be submitted by the operators to the neighbouring establishments and the authorities. This information is also included in the permits issued by the regional prefectures and in internal emergency b) -On a case-by-case basis, additional information is analyzed such as location and environment of the establishment, specific risks from activities and installations of the establishment and the hazardous substances present.

When a risk of domino effects is identified, safety concepts, safety management systems, safety reports and internal emergency plans are exchanged between the affected establishments to establish a common risk management approach. Regular safety meetings and joint exercises are held. The exchange of information is coordinated by the major accidents officers of the establishments, or a common officer is established. Some establishments prepare a common emergency plan or coordinate their plans. Some plans also include a common alarm center, or in the case of industrial areas with a high density of establishments working groups on factory manager level. Compliance is checked and supported by the relevant authorities and reviewed in inspections.

Italy

The Ministry of Environment identifies groups of establishments which are potentially subject to "domino effects" using the information provided by the Competent Authorities in each region. These Regional Authorities have the opportunity of assessing this in two instances: evaluation of safety reports (every 5 years), or for assessments related to changes at establishments that are deemed to increase the level of risk. The Ministry ensures that Regional Competent Authorities have all the necessary information to enforce measures to prevent domino effects in these establishments, such as facilitating information exchange, drafting contingency plans or conducting integrated safety studies.

Spain

Establishments relevant for consideration of domino effects are identified by the competent authority in each Regional Government, based on information from the establishments' safety reports and on criteria established in the Spanish legislation. They communicate this to the Central Government and establishments in question.

These establishments are required to exchange information on the effects of accidents and information on emergency plans. Also, the Regional Governments have promoted the creation of committees among operators involved in domino effects, in order to encourage information exchange and participation in joint exercises.

It should be noted that the comparison of the implementation of the domino effect in the four Member States is not easy, as the content of the replies is not very exhaustive. Indeed, the wording of the items in the question concerning the article on the domino effect of the questionnaire sent to Member States has evolved over time and is too simple or even simplistic. For example, it is not possible in the analysis of the responses to the Member States reports to determine the methodology used to identify the targeted establishments or groups of establishments. Similarly, the possibility, or probability or consequences of a major accident caused by a domino effect are not specified. However, recent significant advances in scientific and technical knowledges of the domino effect [START_REF] Reniers | Domino effects in the process industries -Modeling, prevention and managing[END_REF][START_REF] Sandoval | Domino effect analysis in industrial sites[END_REF] could now have improved the content of the questionnaire. The presence of an impact map visualizing domino effects, for example, would be interesting.

Unfortunately, the questionnaire has not been updated on this point for the next evaluation report on the implementation of the EU Seveso III Directive

-Control and inspection practices in the States

The Commission has two tasks concerning the control of implementation of EU Community Law in the Member States. On the one hand, it must verify that EU Community Directives are correctly and integrally implemented in national laws, regulations and administrative provisions. On the other hand, it must control that the appointed provisions are concretely implemented by practice.

Article 18 of the EU Seveso II Directive requires Member States to ensure that their competent authorities organize an inspection system or other control measures appropriate to the type of establishment concerned, such as upper tier Seveso establishments, for example.

This inspection requirement is confirmed and reinforced in Article 20 of the EU Seveso III Directive. The potential for practical application of the implementation of the inspection content of these two directives is the best tool for the EU Council to ensure their effective overall enforcement. In the absence of a team of European inspectors, each Member State is itself responsible for organizing good enforcement practices. However, each inspection plan shall include at least the following elements: a general assessment of the relevant safety issues, the geographical area covered by the inspection plan, a list of establishments covered by the plan, a list of groups of establishments likely to have domino effects, a list of establishments where particular external risks or sources of danger could increase the risk or consequences of a major accident, procedures for regular inspections, including programmes for such inspections, procedures for non-regular inspections and if applicable the provisions on cooperation between different control authorities. Some different guides are also specifically proposed to provide the minimum criteria for the inspection required by article 18 [START_REF] Papadakis | Guidance on inspections as required by article 18[END_REF]Porter, 1999 -OJEC, 2001). Let us now look at the different ways used by the four Member States concerned.

-Seveso inspections in France

In France, historically, the services of inspection of classified installations (ICPE), defined by the imperial decree of 15 October 1870, were governed by the labour inspectorate. In the late 1960s, the inspection of classified installations was entrusted to the mining services, then transferred in 1971 to the Ministry of the Environment when it was created. It is difficult to estimate the order of magnitude of the ratio "one inspector DREAL / n Seveso establishments". In 2018, the inspection of classified installations had around 1,300 DREAL inspectors to control 25,000 establishments subject to authorization, including 1,312 Seveso establishments (upper and lower tier). According to Marcellis-Warin et al., 2003, about 10-15 % of DREAL inspectors would only deal with Seveso establishments, i.e. about 150 inspectors for 1,312 sites. The order of magnitude of the ratio would therefore be "one inspector for 9 Seveso sites.

The French inspectorate's action is organised around three areas and includes the principle of proportionality to the issues:

-Regulation: processing activity authorisation, registration, modification and cessation request files, proposing to the prefects the operating requirements for the site and updating these requirements in accordance with technical developments and environmental protection requirements;

-Inspection of classified facilities: carrying out scheduled and unannounced inspections, examining studies and assessments, and proposing administrative sanctions to the prefect and criminal prosecutions to the public prosecutor in the event of violation;

-Provision of information to the public and operators.

In all cases, an inspection visit is a visit by two at minimum or more inspectors to the establishment site to verify compliance with the laws and regulations relating to classified facilities. The controls can be:

-Announced -they are the subject of a prior information letter to the operator at least 48 hours in advance;

-Unannounced -the inspector arrives at the entrance of the company, without prior notification to the operator.

In order to adapt the inspection to the challenges of the site, the inspection can be classified according to the purpose of the visit:

-Targeted -the purpose of the inspection is to analyse one or more parameters or workshops of the classified installation;

-General -the inspection will cover all operating conditions and compliance with requirements of the prefect.

In the same way, depending on the level of detail of the control, the inspection may be:

-in-depth: this is a site control requiring detailed preparation;

-current -this type of site control does not require heavy preparation but only normal knowledge of the site by the inspector (installations, administrative context, findings of previous inspections...);

-punctual (also called rapid) -this is a site control that is neither a routine inspection visit nor an in-depth inspection visit. A spot inspection visit covers only a limited and targeted number of checks.

Lastly with a classification according to the control nature, the control can be:

-planned -they are programmed as part of an annual or multi-year planning process, based on national priorities and regional issues;

-circumstantial -they were not subject to prior planning as part of the inspection programme and were initiated by an event that was difficult to predict (complaint, request of third parties, followed by a formal notice, accident, cessation of activity, etc.).

Generally, an inspection visit is divided into:

-an opening meeting, which allows the inspector to identify the interlocutors present, to announce or recall the topics planned for the inspection, or even to identify the documents to be sought during the visit;

-on-site, indoor and facility monitoring of operating conditions and regulatory compliance, with support from a representative of the operator; -a closing meeting at which the operator may provide additional information and the inspector shall explain the non-conformities identified and the action he intends to take.

The length of these different phases is adapted to the size of the company and the challenges.

The visit is the subject of a follow-up letter summarizing the inspector's main conclusions.

This letter is sent either by the prefecture or by the service responsible for inspection. The visit is also the subject of an inspector's report. This report allows the inspection to keep a record of the operation of the installation; it also allows the inspector to discuss with his superiors and the prefecture any follow-up to be given to the visit.

An inspection lasts on average 4 days including preparation, site visit and reporting ( [START_REF] Marcellis-Warin | L'Inspection des installations dangereuses : les expériences aux Etats-Unis et en France[END_REF]. Establishments do not pay for inspections carried out by DREAL. For inspections of Seveso upper tier establishments, DREAL almost systematically calls on a third part expert, the cost of which is at the operator's expense.

Marcellis

Each year the inspection of classified installations defines a national strategic control programme by themes. The inspection programme provides for minimum inspection frequencies of at least once a year for upper tier establishments and at least once every three years for lower tier establishments.

For example, in 2013, for the Alsace region, with 29 upper tier establishments respectively, 92 inspection visits were carried out and with 16 lower tier establishments 25 inspections were carried out (DREAL, 2013). At the national level, the part inspection of the final report submitted by France to the EU Council for the 2012-2014 period states that inspections were carried out at least once for 100% of upper-tier sites and 98% of lower-tier sites. Annual inspections were held in 611 establishments representing 96% of total upper tier establishments. The fact that 4% of upper tier establishments were not inspected annually is highlighted as an aspect of the implementation of the Directive that may warrant further investigations [START_REF] Calero | Final report Amec-Ineris-VRI[END_REF].

It should be mentioned that an instruction, from the Directorate of Labour Relations (DRT) of the Ministry of Employment and Solidarity of 14 April 2006 on enhanced collaboration between the inspections in charge of the control of establishments classified as "upper tier Seveso", strongly encourages the purpose and modalities of collaboration between labour inspection and inspection of classified installations through reciprocal joint training, incident and accident management, joint site visits and periodic meetings [START_REF] Bo | Instruction DRT du 14/04/2006 relative à la collaboration renforcée entre les inspections chargées du contrôle des établissements classés « Seveso seuil haut[END_REF].

In France, on September 26, 2019, at Lubrizol's ICPE Seveso upper tier facility in Rouen, the major fire in a flammable product storage facility has rekindled the societal concern of people living near dangerous industrial sites and raised questions about the effectiveness and transparency of the inspection of Seveso sites. Although France also generally meets the periodicity of inspections (one on-site inspection per year for upper tier and one on-site every three years for lower tier) required by the EU Seveso Directives, there has nevertheless been a significant decline in the protection of the environment and populations. For example, in 2009, French legislation created the registration regime located between authorisation (Seveso sites) and declaration (less dangerous sites). An establishment under the registration regime is no longer systematically subject to an environmental impact assessment. Since Order 2017-80 of 26 January 2017, then Decree 2018-435 of 04 June 2018, Seveso establishments subject to authorisation are no longer required to carry out an impact study either, except on a case-bycase basis. These examples of simplification are intended, according to the supervisory authority, to reduce certain procedural measures, which mobilized the inspection of ICPE at the expense of inspection controls. However, between 2016 and 2018 the number of DREAL inspectors decreased slightly from 1627 to 1607. However, it is difficult to assess the impact of this decrease on the Seveso sites concerned, as the overall number of inspections has also decreased.

-Seveso inspections in Germany

The Federal Republic of Germany is based on the federative principle and so the competences and responsibilities for legislation as well as the administrative and control activities are divided between the federal state and the countries (16 countries as members of the federation). The competences and responsibilities are well defined. Federation and Countries work together. All countries are independent (independent from the other countries and independent from the federal state) in realizing their allocated responsibilities. However, to ensure reconciled and concerted administration activities over the countries (Länder) they established federal coordination committees. For questions of immission control and process and occupational safety these committees are:

-The LAI (Länderausschuss für Immissionsschutz) -Federal Committee for Immission Control) and -The LASI (Länderausschuss für Arbeitsschutz und Sicherheitstechnik) -Federal Committee for occupational and technical safety.

Regarding the implementation of the Seveso directive, the federal state is responsible for establishing respectively updating the necessary legal framework, maintaining databases for Seveso establishments and reported major accidents and giving reports to the European Commission.

The authorities for the administrative and practical execution of the statutory provisions of the directive (respectively the German Major Accident Ordinance) and the approval procedure for Installations subject to approval are established in the countries. Here usually upper and lower countries' authorities are assigned with the duties of the competent authorities compliant with the Seveso directive (respectively the Major Accident Ordinance).

Responsible and authorized for administrative measures and practically conducting the inspections of Seveso establishments are usually the trade supervisory authorities (with specific sections for occupational safety and immission control) or state departments for environment or environmental protection and occupational safety. As specialist authorities they also play an important role in the approval procedures for installations.

Concerning this matter and for easing and harmonization of the administrative actions the immission control and occupational safety authorities have issued a collective guide for the In several cases the single responsible authorities have described and published their approach and applied procedures for inspections. Some responsible authorities have made their arrangements on Seveso inspections via agreements on objectives. For conducting the inspections comprehensive questionnaires (inspection handbooks) were developed and are in continual completion. Frequently for the systematic examination of the technical, organizational and management-related Systems in the companies with Seveso establishments specifically by the competent authorities developed data processing software is used.

The realization of provisions, as laid down by law, are examined during on-site inspections.

Thereby noticed deficiencies are specified in the inspection report. For the correction of deficiencies deadlines are set and after remedy reports the follow-up checks are conducted.

For the on-site inspections the results and knowledge from previous inspections naturally are regarded.

Seveso establishments which, according to their magnitude, can't be inspected in one inspection event, are examined successively via concerted priority inspections. So normally after several inspection events the complete Seveso establishment has been inspected.

As a rule, the responsible authorities for environmental protection and occupational safety have established a coordinated systematic assessment of major accident hazards for the establishments inside their area of responsibility. On this basis the inspection intervals and priorities are scheduled. Regarding process safety particularly the following main criteria are considered in this systematic assessment:

-site resp. production plant related criteria (Inventory of hazardous substances, Seveso Classification, mode of operation, complexity and parameters of the process, handling of dangerous substances, standard of process safety in the establishment, means for the detection of substance releases, object security, recognitions from known disorders, accidents or major accidents) -Sensitivity of the local surrounding (distance to sensitive objects, distance to risk-entailing activities)

-Operator related criteria (Quality and organization of its own supervision and monitoring system, frequency of neighboring complaints, previous compliance with permission conditions, result and valuation of previous inspections, certification per Eco-Management EMAS).

In many cases the on-site inspections occur annually. In one country the upper-tier establishments are inspected annually and lower-tier establishments are classified, using the above-mentioned criteria and inspected every 1 to 5 years. As an example, Table 18 shows the number of annually inspected upper-tier establishments in the single countries (Bundesland) in Germany during the last reported period of 1 st Jan. 2012 until 31 st Dec. 2014. gefährlichen Stoffen -Berichtszeitraum: 1.1.2012bis 31.12.2014 In another country it was reported, that the inspection system comprises a cycle of maximum five years, where every Seveso establishment at least once concerning all relevant inspection issues has to be inspected. This normally comprises multiple on-site inspecting activities.

Usually, the visitation on site and the associated discussions and inquiries utilize ½ to 1 workday. The inspections are conducted subject-matter related and frequently checklists are applied. According to before defined focal points the operator of the establishment has to prepare all necessary documents at the time of inspection visits. The inspections are usually executed by not less than two inspectors. If required by the range of inspected topics additional specialists of other authorities (e. g. Fire Inspectorate, regional Water authority) are called in.

The personnel expenditure for inspections -including preparation and prearrangement work as well as post-processing activities and the related documentation and correspondence -vary heavily depending on the size and complexity of the inspected establishment. Per inspection of one single Seveso establishment from the different Authorities time investments between 1 and 12 person-workdays are reported. One country reported for the period of 2009 -2011 a total expenditure for all Seveso inspections of 2275 person-workdays.

-Seveso inspections in Italy

The basic legislative reference for Seveso Inspections is the Environment Ministry Decree -the increase sensitivity of the Seveso firms towards process safety;

-the need of a standardized check-list approach in producing a more consistent evaluation by the different teams;

-the need of developing simplified check-lists for standard activities.

Since the establishments can be at different levels in regard to Seveso Similarly, the SMS section including procedures, organization, prevention policy etc. is analysed by the application of the check list approach, posing more emphasis on all preliminary identified critical topics. It is noteworthy noting that the SMS checklist allows highlighting safety management critical factors within the context of industrial parks, e.g. common services and utilities, combined emergency planning and periodical simulations, mutual connections and common maintenance, domino effects.

Different types of documents result from inspections and the potential wider applicability of these documentations in the Italian safety domain is currently under investigation [START_REF] Ansaldi | How inspections outcomes may improve the foresight of operators and regulators in Seveso industries[END_REF].

As noted in Fig. 9, the actual number of yearly inspections performed on upper tier establishments [START_REF] Ricchiuti | Seminario Tecnico ISPRA-ARPA/APPA[END_REF], coordinated by the MATTM, before the implementation of Seveso III Directive in Italy is quite inconstant and lower than the target envisaged by the directive, probably due to the need for more resources, knowledge and expertise at the local level.

Fig. 9 -Trend of Seveso upper tier inspections in Italy before the implementation of Seveso III Directive [START_REF] Ricchiuti | Seminario Tecnico ISPRA-ARPA/APPA[END_REF]. -a national inspection plan for upper tier establishments coordinated by ISPRA and the Ministry of Environment and Territory and Sea Protection (MATTM); -a regional inspection plan for lower tier establishments, properly coordinated, organized and planned on a yearly basis;

Seveso
-procedures for routine inspections (planned) and non-routine inspections (nonplanned, but as a result of complaints, incidents, near miss, or failure to comply with Decree established obligations for instance).

Furthermore, the yearly national inspection plan for Seveso establishments (routine inspections), to be developed by MATTM should take into proper consideration the following criteria:

-substance and process hazards;

-follow-up of previous inspections in the establishment;

-possibility of domino effects between different establishments;

-clusters of Seveso establishments in industrial parks;

-vulnerability of the surrounding territory or presence of vulnerable targets in the area in relation with the hazardous material transmission mean;

-need of attaining the frequency for lower tier Seveso establishments fixed by Seveso III on 3 years and for upper-tier Seveso establishments the minimal inspection frequency already set to be yearly by Seveso II.

Inspection activity and effectiveness is strengthened by imposing to provide the operator of a follow-up with required actions within 4 months from the inspection. Additionally, in case of serious shortcomings in an establishment it is required a mandatory follow-up inspection within 6 months and it is foreseen the possibility of plant shut-down in case of serious noncompliances.

-Seveso inspections in Spain

The application of the Seveso III directive leads, in principle, to the application of more strict criteria. Inspections are addressed in Art. 21 of RD 840/2015 of September 21st as mentioned in Table 2.

In this article the first point establishes that the competence for setting an appropriate system for inspections and control is a responsibility transferred to the relevant authorities in each autonomous community. Afterwards the general principles and targets for this system are described, which are equivalent to those described in the European Directive.

The General Direction of Civil Protection issued a guidance for Seveso inspections in the frame of the RD 1254/1999 of 16 July 1999 which, as mentioned in Table 2, transposes the Seveso II Directive in Spain. This guidance has not been reviewed after the transposition of the Seveso III Directive. The aim of a stricter criteria and thoroughly inspection had a low impact in practical terms.

In Spain, inspections can only be done by companies authorised by each competent administrative body of the autonomous community. Attention points are common as they fulfil the requirements defined in the Seveso Directive, nevertheless due to the lack of clear inspection checklist and considering the rather broad field defined by major accidents, administrations define key points based on their risk perception, past accidents in the industries they manage and risk acceptance and LUP criteria they define. Generally, inspections are characterised by being done by a single inspector and lasting between 1 and 3 days.

As in France in the case of the accident that took place in Rouen on 2019, September 26 th , the accident of a Seveso company in Tarragona on 2020, January 14 th , where a reactor containing around 4tn of Ethylene Oxide caused commotion among the community, authorities and industry. This accident is casting a shadow on the effective identification and control of major accident hazards.

This detailed review of inspection practices in the four countries concerned shows the wide variety of procedures used. This observation will help to explain later the situation of the assessment of inspections by the EU Council.

-Assessment of inspections by the EU Council

The overall importance of the implementation of Article 18 is first highlighted in the Calero evaluation report (2017). Indeed, inspection is a key aspect of the implementation of the EU Seveso II Directive as it is the opportunity for the competent authority to verify on site that the provisions of the Directive are in practice being applied. The Directive requires that upper tier establishments are inspected at least once per year. However, there is a flexibility included in the Directive which is that annual inspections are not required where the programme of inspections is based on a systematic assessment of major-accident hazards.

Member States were requested to provide information on how many of their upper tier establishments were inspected annually, and of those that were not, how many had been inspected in the last three years. Similarly, while the Seveso Directive does not require a minimum frequency of inspections for lower tier establishments, Member States were asked to indicate how many of these establishments were subject to on-site inspections in the last three years. Finally, the questionnaire requested that those Member States where the programme of inspections is based upon a systematic appraisal of major-accident hazards report the criteria on which the systematic appraisal is based.

Based on the feedback from reports C 2010, COM 2017 and Calero 2017, it is possible to examine in a comprehensive way the implementation of inspections of Seveso establishments in the four countries concerned. According to the information provided, it appears that Germany and Italy have adopted a systematic appraisal. In Germany monitoring programmes are developed, defining the intervals and the extent to which inspections will be undertaken at individual sites. In Italy, an inspection system based on systematic appraisal of major-accident hazards has been introduced with the revision of the regulatory framework conducted in 2015.

However, this does not concern the reporting periods considered in these reports. France indicated that such appraisal is not considered and inspections are based on regular deadlines.

With some uncertainty, Spain indicated that due to the competence of it autonomous regions in inspection matters, it is unknown whether inspections are based on systematic appraisal or not.

The detailed compliance of four Member States with the inspection of establishments is now presented by way of the verbatim of a part of the [START_REF] Calero | Final report Amec-Ineris-VRI[END_REF] It can be observed that the share of upper tier establishments inspected at least once are lower than 100 %. This is the case for Germany, Italy and Spain. But Germany has reported information concerning the adoption of an inspection program based on systematic appraisal, which could explain a lesser frequency that annual. For Italy and Spain, it is unclear why inspections were not conducted as required.

The results of the inspection of lower tier establishments show an improvement compared to those observed in the previous report.

The main activities that inspectors should undertake to enforce the Seveso directives are as follows:

-assessments of the safety report that the companies have to compile, -on -site inspections (at least once a year as the directives prescribe) to establish to what extent safety on paper has been put into practice in chemical plants.

Many different types of expertise are required to carry out these two missions. Two countries (France and Germany) employ teams of inspectors who combine expertise in the fields of environmental and occupational safety, both to assess the safety report and to carry out the inspections. But Spain employs a different approach, using separate teams for assessment and inspection. For the assessment of the safety report, private consultants are used, while inspections are carried out by accredited Spanish industrial control organs.

According to the last inspection stipulations enforced in Italy, inspection teams are appointed by the Regional Direction of the National Fire Brigade (CNVVF) for upper tier The new inspection guidelines were fully applied in the last three years evidencing a rather increased trend in the actual number of inspections for upper tier establishments if compared to the previous mentioned inspection data shown in Fig. 9 The valuable knowledge contained into the inspection documents archive is useful for addressing the inspectors' training, upgrading the inspection activity, disseminating safety information and improve the overall safety of the chemical industry in Italy [START_REF] Ansaldi | Near Misses from the Seveso inspections: use of knowledge-based methods for safety improvement[END_REF].

The audit reports allowed identifying a number of non-compliance SMS elements characterized by an average percentage over the three-year period higher than 50%, which will likely recommend corrective actions and address better the future inspection targets. The identified critical SMS elements include: information, formation and personnel training; operative and monitoring control; emergency management and performance control [START_REF] Battistella | Ispra Ispezioni SEVESO[END_REF]. Elaborating further inspection panels' findings, some specific improvement actions can be recommended, e.g.:

-training and competence in process safety with proper indicators;

-mechanical integrity (MI) indicators (inspections, controls and test schedules of -system components;

-emergency periodical simulations not fully complying with emergency procedure envisaged in the SMS;

-development of performance level indicators to measure SMS effectiveness;

-maintenance and asset;

-risk based inspection and maintenance especially in aging systems.

In particular, ageing of plants and equipment, due to corrosion and other phenomena, is currently a problem recognised by the Seveso Competent Authorities producing also longterm environmental effects, which should concern also IPPC regulations [START_REF] Bragatto | A resilient approach to the safety management of ageing and obsolescence in oil and chemical industries[END_REF]. Starting from the critical results of actual findings on SMS during recent inspections of upper tier plants a methodology was built to stimulate the introduction of effective ageing management changes and related monitoring plan, into the safety management of companies [START_REF] Vairo | Ageing and Creeping Management in Major Accident Plants according to Seveso III Directive[END_REF].

Table 20 illustrates the different types of assessment and inspection activities in the four countries concerned. This table shows that the order of magnitude of the size of the inspection teams is approximately the same. Germany and Spain devote more time than France to the assessment and evaluation of safety reports, but for the latter the time spent by external expertise cannot be quantified. Finally, the duration of the annual inspection is identical in the four countries. 

-Conclusions

The present paper is an assessment of the implementation and completeness of the EU Seveso Directives in the four Member States France, Germany, Italy and Spain. Its preparation showed the difficulties in identifying the similarities and differences as well as the strengths and weaknesses of the procedure in each country. Feedback from the various reports submitted by the Member States and examined by the European Council shows that implementation has been satisfactory overall, but that progress is still necessary.

Among the various items examined, the difficult subject of inspections remains very much in evidence. First of all, suggestions to improve the follow-up of inspections are listed, such as questions on the training of inspectors at the national level, on the deficiencies identified during inspections for the reference period and the measures taken to remedy them, on the deficiencies identified during the testing of contingency plans during the reference period and the measures taken to remedy them. However, for the time being, the implementation of these suggestions is postponed to the period 2019-2023 due to the fact that the deadline for updating the questionnaire is too close. This is well confirmed by the lack of available minutes of the Seveso expert group in 2019.

Next concerning the role of inspection, section "5 -Control and inspection practices in the states" of this article highlighted the diversity of approaches and practices used in France, Finally, it also appears that the importance of the evaluation of inspections of Seveso establishments cannot be reduced to simple numerical indicators. It is recommended that more unified, shared and accepted approaches to risk assessment should be promoted at the European level. The template questionnaire submitted to the Member States should be more exhaustive, so that the quality of the implementation can be monitored and verified through a thorough inspection. For example, the integration of information related to the Safety Management System should be mandatory, due to its almost paradigmatic importance, despite possible difficulties in its implementation. Nevertheless, the application of such decision is a political responsibility related to society's choices and not only to technical or scientific limitations. The simultaneous presence of an active process safety culture among all stakeholders involved in the implementation process is essential to enable it to be validated internally within the establishments and externally by the supervisory authorities.
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 2 Level 2 Irreversible or other serious, long-lasting adverse health effects or an impaired ability to escape. AEGL 3 -Level 3 Life-threatening health effects or death. CLP Classification, Labelling, Packaging DGPR Direction Générale de la Prévention des Risques (General Directorate for Risk Prevention) DREAL Direction Régionale de l'Environnement, de l'Aménagement et du Logement (Regional Directorate for the Environment, Planning and Construction) EIA Environmental Impact Assessment ERPGs Emergency Response Planning Guidelines ERPG-3 is the maximum airborne concentration below which nearly all individuals could be exposed for up to 1 hour without experiencing or developing life-threatening health effects. ERPG-2 is the maximum airborne concentration below which nearly all individuals could be exposed for up to 1 hour without experiencing or developing irreversible or other serious health effects or symptoms which could impair an individual's ability to take protective action. ERPG-1 is the maximum airborne concentration below which nearly all individuals could be exposed for up to 1 hour without experiencing more than mild, transient adverse health effects or without perceiving a clearly defined objectionable odour. GDP Gross Domestic Product ICPE Installations Classées Pour l'Environnement (Environmentally Classified Facilities) IDLH Immediately Dangerous to Life or Health (NIOSH) IPPC Integrated Pollution Prevention and Control KAS Kommission für Anlagensicherheit (Commission for Plant Safety) LC n Lethal concentration (LC 1, LC 5, LC 50, LC 80…) means the toxic concentration in the air that causes the death of n % of the affected population LFL Lower Flammability Limit LOC Loss Of Containment LPG Liquefied Petroleum Gas LUP Land Use Planning RISP Port Safety Integrated Report SEA Strategic Environmental Assessment SEI Threshold of Irreversible Effects (Seuil des Effets Irréversibles) SEL Threshold for Lethal Effects (Seuil des Effets Létaux) SELs Threshold for significant Lethal Effects that causes the death of s % of the affected population (Seuils des Effets Létaux significatifs) SMS Safety Management System TEEL Temporary Emergency Exposure Level TEEL-1 The maximum concentration in air below which it is believed nearly all individuals could be exposed without experiencing other than mild transient adverse health effects or perceiving a clearly defined objectionable odour.
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  Notification of all concerned establishments (Article 7); -Deploying a major accident prevention policy (Article 8); -Producing a safety report for upper-tier establishments (Article 10); -Producing internal emergency plans for upper tier establishments (Article 12); -Supply of information in case of accidents (Article 16). Member States need to ensure that a number of requirements are fulfilled, those include: -Establishing external emergency plans for upper tier establishments (Article 12); -Considering major accident prevention in land-use planning policies for the siting of establishments (Article 13); -Making relevant information publicly available (Article 14); -Ensuring that any necessary action is taken after an accident including emergency measures, actions to ensure that the operator takes any necessary remedial measures and informing the persons likely to be affected (Article 17); -Reporting accidents to the Commission (Article 18); -Prohibiting the unlawful use or operation of establishments (Article 19); -Conducting inspections (Article 20).

  : France Transposition of the second amendment has been carried out by administrative instruction. Public information is already freely available and the public have access to the safety report produced, with the exception of certain confidential information. Information to June 1993 indicated that 377 establishments were covered by the provisions of Article 5 of Council Directive 82/501/EEC including the additional establishments covered as a result of the second amendment. Germany Transposition of the second amendment has been carried out by the amended version of the Twelfth Ordinance implementing the Federal Emission Control Act (Major Accident Ordinance) of 20 September 1991. Approximate information received up to July 1990 indicated 283 establishments were covered by the provisions of Article 5 of Council Directive 82/50 1/EEC. Since implementation of the second amendment and after re-unification of Germany, up to date information is not available. Italy Work to prepare for the transposition of the second amendment has been underway for some time but no detailed and up to date information is available. Information received for the end of 1992 indicated that 329 establishments were covered by the requirements of Article 5 of Council Directive 82/501/EEC. Spain Transposition of the second amendment was completed by Royal Decree 952/1990. Information for the end of 1992 indicated approximately 270 establishments were covered by Article 5 of Council Directive 82/501/EEC.

  Rather, it aims to improve their coherence and clarity and to achieve better coordination with other Community legislation and to the harmonization with the newly developed UN Globally Harmonized System of Classification and Labelling of Chemicals (GHS) according to Chapter 19 plan of Agenda 21 approved at the 1992 Rio UN Conference on Environment & Development, concerning "Environmentally Sound Management of Toxic Chemicals".

  June 2015, date at which the Directive becomes fully applicable in the Member States, and 31 December 2018, to allow Member States the time necessary to assess the information collected and submit it to the Commission by 30 September 2019. The subsequent four-yearly reporting periods will cover the periods between 1 January of the first year of the reporting period and 31 December of the fourth year of the reporting period. As a result, it is too early at the moment to have comparative data for the implementation of the all the articles present in the EU Seveso III Directive.It is worth highlighting that in Italy Seveso III Directive 2012/18/EU was fully implemented by the Legislative Decree 105/2015, specifying the template for a list of safety deliverables and representing a well thought out and documented framework. In fact, the Decree is completely structured along with all technical requirements, guidelines and rules for the actual implementations of the Directive provisions, as specified into 17 annexes (labelled 1 to 6 foreseen by the Directive and A to M specifically envisaged by the Italian implementation).These last ones allow obtaining a consolidated single text, without the need of waiting subsequent enforcement and implementing Decrees, such as those foreseen in D. Legs. n.

  discussed Land Use Planning for process plants, while KAS 18 (2010), the short English version KAS 18F (2010) and KAS 32 (2015) detail the recommendations for the separation distances of various scenarios for LUP implementation in Germany.[START_REF] Carpignano | Land use planning around Seveso II installations: the Italian approach[END_REF],[START_REF] Cozzani | Application of land use planning for the control of major accident hazards: a case study[END_REF],[START_REF] Manca | Emergency management and Land use planning in industrial hazardous areas: learning from a Italian experience[END_REF],[START_REF] Demichela | Land use planning around major risk installations: from EC directives to local regulations in Italy[END_REF] and[START_REF] Pilone | A methodology to evaluate neglected risks and risk interactions: an Italian case study[END_REF] described, among other things, the mandatory use of the technical document "Rischio di Incidente Relevante" (RIR)

  already remarked, the transposition of Seveso II European Directive into the Italian legislation was attained by means of the 334/1999 Legislative Decree set into force on October 1999, where the 14 th article foresaw the adoption of minimum safety requirements for land use planning around major risk establishments. Quantitative LUP criteria were subsequently envisaged by the Ministerial Decree 9 May 2001. (Ministerial Decree 09/05/2001 on the minimum requirements for land-planning and urban-planning in areas in the vicinity of major risks installations), as summarized in Table

  the majority of Municipalities has not yet adapted urban planning tools in terms of RIR (major accident risk); -the actual definitions of "Existing building index" (ex-Environment Ministry Decrees DMA 15/5/1996 and 20/10/1998) and "Building land index" (ex D.M. LL.PP. 09/05/2001); -harmonization of the methodologies for the evaluation of land use compatibility DMA 15/5/1996 and 20/10/1998 (storage class vs. effect categories) and D.M. LL.PP. 09/05/2001 (frequency vs. effect categories); -the need of coordination with the Environment Reference Text EIA/SEA (Directive 18/2012 art. 13, c. 4).
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 44 Fig. 4 therefore illustrates, in the case of a guillotine breakage of a valve located at the bottom

  [START_REF] Amendola | Uncertainties in chemical risk assessment: results of an European benchmark exercise[END_REF],Christou et al. (1999) and[START_REF] Gamer | Die Umsetzung des Störfallverordnung in Sachsen, Landesamt für Umwelt, Landwirtschaft und Geologie[END_REF] showed in benchmarking exercises the uncertainties generated by the choice of threshold values during the same scenario studied simultaneously by several teams of stakeholders. Well aware of these difficulties, the European Council initiated and supported the Acutex project within the framework of the EU Seveso II Directive. The project aims at the development of a European methodology for producing Acute Exposure Threshold levels (AETLs) for the toxic substances to be applied in major hazard control and in particular emergency response and Land Use Planning. The report was published in 2006 in the form of a Technical Guidance

  plans. In addition, operators communicate through meetings and correspondence and in the framework of site monitoring committees and permanent secretariats for the prevention of industrial pollution. Operators can cooperate on alert systems, intervention measures, informing the public and testing of external and internal emergency plans.GermanyGroups of establishments posing a risk of domino effects are identified by the relevant authorities in two steps in Germany: a) -All upper-tier establishments not further than 500 m away or lower-tier establishments 200m away from any installations or activities of another establishment, as well as establishments where there are any specific indications of a risk of domino effects are taken forward for step b.

  Today within the Ministry of Ecological and Solidarity Transition (2019), the General Directorate for Risk Prevention (DGPR) establishes the regulations, checks their application and coordinates the local inspection services. Under the authority of the "département" prefect, the inspectorate's tasks are performed by the DREAL (Regional Directorate for the Environment, Development and Housing). The inspectors of the DREAL are state certified agents. Inspectors from DREAL classified installations are mainly recruited through a national competition based on qualifications upon graduation from mining engineering schools (master level of environment or process safety). Inspectors comply with the inspection charter for classified facilities by sharing the unifying values of competence, impartiality, fairness and transparency.

  supervision system according to § 16 Major Accident Ordinance (corresponding with Art. 18 Seveso directive) via their cross-border established federal coordination committees LAI (Länderausschuss für Immissionsschutz -Federal Committee for Immission Control) and LASI (Länderausschuss für Arbeitsschutz und Sicherheitstechnik -Federal Committee for occupational and technical safety). This guide serves as an orientating frame for conducting the inspections. The inspection-related activities are divided in three steps: a) Determination of the inspection intervals -setting of priorities b) Preparation and execution of the inspections c) Post-processing

  05/11/1997 and art. 25 of Legislative Decree 334/2009. Periodical inspections on the establishments subjected to the 96/82/CE Directive are performed by an Inspection Commission composed by three members commonly from Institute for Accident Prevention and Safety at Work, Italian Ministry of Environment and Protection of Territory or Italian Ministry of Interior -National Fire Brigade. The results of the first inspections performed over the time span 1997-2000, even if not satisfying the yearly frequency for upper tier establishments envisaged by Seveso II Directive, highlighted following challenges:

  requirements and in regard to overall safety culture development, the first guidelines on Seveso establishment inspections were released by the Italian competent Authority just one year after the transposition of Seveso II European Directive. The two-step procedure is based on a preliminary review pertaining firm's operating experience including near-miss and accident reporting systems and addressing the subsequent applicative phase of the check-list. The second step relies on a thoroughly developed and hierarchical framework featuring one hundred items regarding the Safety Management System and covering eight main topics, namely Policy, Organization & Personnel, Risk Assessment, Operating Control, Management of Changes, Emergency Planning, Performances Monitoring & Accident analysis, Control & Revision. European Commission raised a formal remark as the check list did not include technical systems assumed to be covered by the standard control programs for pressure equipment, electrical devices and firefighting systems. As a result, in 2008 a new audit procedure for Seveso inspections was implemented and subsequently amended in 2009 by the guidelines provided by the Ministry of Environment and Territory and Sea Protection (MATTM), with the decree DSA-DEC-0000232 of 25/3/2009. The operator shall provideinspectors with a written document derived from the Safety report, which allows planning the objectives and focus of the inspection visit. Considering all scenarios (also very low probability ones) and identified top-events, it is required to obtain an effective system overview of the organizational and technical systems for preventing accidents and for mitigating consequences, or in other words where are present barriers in cause consequence chains. The preparatory document is intended to allow the inspection team designing control scheduling and relevant priorities and carrying out the review "planned and systematic", as required by the European Directive. On this basis, it is possible outlining a systematic and structure inspection program per establishment, that provides an overview of all the critical items to be thoroughly controlled. The control includes effective sample testing of the "critical components" for prevention/mitigation of accidents, e.g.:-visual inspections of all mechanical components affected by the top events, -sample testing of alarm systems, when you can provoke intervention by varying the set-point conditions, -proof of intervention on a sample of smoke or gas, simulating actual operating conditions.

  III implies new stipulations regarding the inspection of Seveso establishments, which are specifically enforced in Italy by art. 27 of D. Lgs 26 June 2015, n° 105 and published on 14 July 2015. The new implementations in strict adherence to the European Directive expand and supplement the inspection domain borrowing some definitions from the Directive 2010/75/CE "IED". In particular, Authorities are requested to develop in a systematic and plan-wise way:

  establishments and consist of three technical executives/officials from Institute for Accident Prevention and Safety at Work (INAIL), Italian Ministry of Interior CNVVF and the competent Regional Environment Protection Agency (ARPA), or from the Italian Institute for Environmental Protection and Research (ISPRA). For lower tier establishments, the Regional competent authority provides both inspection plan and teams appointments, mainly from the same Organizations. The eight essential elements of the Safety Management System for the prevention of major accidents (SGS-PIR) under verification during inspections utilizing the new check-list approach can be listed as follows: a) Policy document. b) Organization, responsibility and resources. c) Hazard identification. d) Operative monitoring and control. e) Management of change of technology, facility, or organization. f) Emergency management. g) Performance control. h) Audit, verification and corrective actions.

  Wettig J., Porter S. andKirchsteiger C., 1999, Major industrial accidents regulation in the European Union, Journal of Loss Prevention in the Process Industries, 12, 19-28. Withers H. M. J. and Lees F. P., 1985, the assessment of major hazards: the lethal toxicity of chlorine, Journal of Hazardous Materials, 12, 283-302. Wood M., 2004, The Mutual Joint Visit programme on inspections under Seveso II: exchanging lessons learned on inspection best practices, Hazards XVIII Process Safety -Sharing best Practice, Symposium Series n° 150, IChemE, pages 1-18.
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  the growing number of sites inspected (from 138 in 1994 to 255 in 1996) National implementation of the EU Seveso II directive The responses provided by the four Member States to the implementation questionnaire of the EU Seveso II Directive were mostly complete. Overall the EU Seveso II Directive was mostly well implemented by the Member States. From the responses provided by Member States it appears that processes and structures are in place for implementing the Directive and only

	Year	France	Germany	Italy	Spain	Total
	1994	no data	no data	40	94	138
	1996	no data	no data	179	76	255
	Year	France	Germany	Italy	Spain	Total
	1994	252	1,464	210	25	1,951
	1996	252	1,612	319	24	2,207
	5.2 -					

-the growing number of sites that have given information to the public (from 1,951 in 1994 to 2,207 in 1996).

  The data reported on inspections are particularly low, especially considering that Italy is the Member State with the third highest number of Seveso establishments in Europa. It reflects difficulties encountered in applying the requirements of the Directive at national level and it may be necessary to investigate the need for additional support to Italy with these aspects. These difficulties were confirmed by the Italian Member State competent authorities that indicated that steps were taken to address them".In summary, France, Germany and Italy provided a complete answer, while Spain answered the majority of the questions, but did not give an answer to the question concerning the inspection program based upon a systematic appraisal. The French response indicates that the provisions of the Seveso II Directive are almost fully implemented. The main problems identified show that external emergency plans for 45 upper threshold establishments were not tested during the reporting period and that for 75 establishments, no plan had been established by the end of the reporting period.

	out at least once during the reporting period for 86% of upper-tier sites and 68% of lower-
	tier sites. Annual inspections were held in 422 establishments, representing 37% of total
	upper tier establishments. While not a compliance issue, the fact that 14% of upper tier
	establishments were not inspected over the reporting period is highlighted as an aspect of the
	implementation of the Directive that may warrant further investigations and the German
	competent authorities confirmed that this point would be investigated further".
	For 66 establishments, the external emergency plans, while required, were not drafted which representing 51% of total upper tier establishments. This relatively low number of upper-tier
	does not comply with the requirements of Article 11.1. At the end of the reporting period, 302 establishments inspected annually may not be an issue (depending on how inspections are
	upper tier establishments' external emergency plans had not been tested. This represents planned); however, it might be useful to verify this is the case. However, the fact that 22% of
	more than half of the total number of upper-tier establishments in Italy (53%). It is unclear upper tier establishments were not inspected at all during the reporting period might indicate
	why this requirement of the EU Seveso II Directive has not been implemented. difficulties encountered in applying the requirements of the Directive at national or regional
	level".

For 82 upper-tier establishments the German authorities decided that an external emergency plan was not needed based on strict criteria including quantities, properties and state of the hazardous substances and location of the establishment. For an additional 83 upper-tier establishments external emergency plans had not been produced at the end of the reporting period. The main reasons for plans not being produced include cases where establishments recently changed or were recently classified as upper-tier and where the draw up of the plans or the safety report required recently are still in progress. Furthermore, Germany added that it is possible to partially impose upper-tier requirements on establishments which would, according to the Directive, only have to be classified as lower-tier. Such establishments have been listed as upper tier but would not be required to meet all the requirements of an upper-tier establishment. For example, it may not be required to produce an external emergency plan. At the end of the reporting period, 16% of upper tier establishments' external emergency plans had not been tested. Germany explained that for most of these establishments the 3-year deadline had not expired yet, because the establishments became newly classified as upper-tier during the reporting period. For others, the testing was being delayed due to changes to the establishments. As such this does not appear to constitute a lack of compliance with the requirements of the EU Seveso II Directive.

Inspections are planned based on a systematic appraisal of major-accident hazards; as such there is no obligation to inspect upper-tier establishments annually. Inspections were carried Italy "The Italian response indicates that most of the provisions of the Seveso II Directive are implemented. However, there were issues identified with some of the key provisions of the Directive, related in particular to the large number of upper-tier establishments that were not inspected annually and the number of external emergency plans not adopted or tested.

In Italy, there were a total of 1,112 establishments subject to the provisions of the Seveso II Directive in 2014, of which 567 (50% of the total) were upper-tier establishments. Italy reported that all upper-tier establishments apart from 4 were required to have external emergency plans. Italy provided additional information to explain that these external emergency plans were not drafted because the competent authorities assessed that major accidents could not be reasonably foreseen (in accordance with Article 11.6 of the Directive).

Inspections were carried out at least once during the reporting period for 20% of upper-tier sites and 49% of lower-tier sites. Annual inspections were held in none of the upper-tier establishments.

Spain "In Spain, there were in 2014 a total of 832 establishments of which 377 (45% of the total) were upper-tier establishments. Spain reported that all upper-tier establishments apart from 4 were required to have an external emergency plan. Plans had not been drafted for 32 establishments. There was no information provided to understand why this is the case.

At the end of the reporting period, 210 upper tier establishments' external emergency plans had not been tested. This does not appear to comply with the requirements of the EU Seveso II Directive. It is unclear whether inspections are planned based on a systematic appraisal of major-accident hazards or not. Authorities carried out, on average, inspections at least once during the reporting period in 78% of upper-tier sites and in 56% of lower-tier sites during the reporting period. Annual inspections were held in 192 upper tier establishments,

  connected to the institution of sworn safety report by a technical expert) were raised by EC that referred Italy by the Court of Justice. Additionally, some key aspects of the Directive implementations were verified, such as low levels of testing of external emergency plans and

	this Directive, including loading and unloading and transport to and from another means of
	transport at docks, wharves, or marshalling yards", the Italian transposition by D.M.
	293/2001 was more conservative, as it explicitly foresaw a safety report known as RISP (Port
	Safety Integrated Report) also for industrial harbour areas.

inspections, with only 20% of higher-tier establishments being inspected throughout the period and none being inspected once a year. On the other side, while Seveso II does not concern "the transport of dangerous substances and directly related intermediate temporary storage by road, rail, internal waterways, sea or air, outside the establishments covered by

Table 9 -

 9 Correspondence between generic level of human health damage and level of harm selected by the four Member States (adapted from

Table 14 -

 14 Range of number of people exposed to hazard for severity assessment in France.The damage categories for physical effects -Elevated Lethality, Start of Lethality, Irreversible Damage and Reversible Damage and occurrence probability levels of probability are evaluated according to the Italian criteria by the matrix shown in Table15and evidencing the compatibility with the specific territorial categories summarized in the previously mentioned

Table 8 .

 8 Analogously, the compatibility MMR matrix (Mesures de Maîtrise des Risques, i.e.:

"measures of risk control") summarized in Table

16

was utilized for ranking the scenarios that are subjected to the PPRT (Plans de Prévention des Risques Technologiques), i.e.

Technological Risks Prevention Plans.

Table 15 -

 15 

Land use compatibility matrix: physical effects vs. probability class for Seveso establishments in Italy.

Table 16 -Evaluation matrix for Land Use Planning in France.

Table 18 -

 18 Number of annually inspected upper-tier Seveso establishments in Germany. Source: Bericht der Bundesrepublik Deutschland gemäß Artikel 19 Absätze 1a und 4 der Richtlinie 96/82/EG des Rates zur Beherrschung der Gefahren bei schweren Unfällen mit

Table 19 -

 19 Number and percentage of upper and lower tier establishments inspected at leastonce during period[START_REF] Ojec | EU directive "Seveso III[END_REF] -2014 (adapted from Calero, 2017)).

	report:

applying the requirements of the Directive at national or regional level. For Spain, this might be explained by the fact that some autonomous regions might base the programme of inspections on systematic appraisal of major accidents hazards. While requested, this information had not been provided by several regional authorities".

Table 20 -

 20 Many different types of assessments and inspections activities.In terms of implementation and standardisation of practices it is worth mentioning the Mutual Joint Visit Programme. which was launched in 1999 by the European Commission. This programme is intended to serve as a vehicle for promoting technical exchange among EU Member State, Candidate and EEA1 Seveso inspectors. The aim of the programme is to encourage the sharing and adoption of best practices for inspections through a system of regular information exchange. The visits are hosted by different Seveso implementing countries (hence visits would be "mutual") and targeted for working inspectors of other Seveso countries (and thereby "joint" visits) charged with assessing compliance with the Seveso Directive in industrial installations. The MJV Programme is managed by the JRC's Major Accident Hazards Bureau in consultation with the TWG on Seveso Inspections.(MJVs, 2005). The detailed assessment of this programme was drawn up byWood (2004) to show the interest in jointly developing a better understanding of what constitutes compliance and the notion of acceptable safety risk in the context of the inspection of Seveso establishments. In

the same way,

[START_REF] Kotisalo | Assessment of process safety performance in Seveso establishments[END_REF] 

has developed a scoring system for evaluation criteria capable of better supporting inspectors. The thesis reports the detailed protocol tested by different teams of inspectors during inspection visits to nine Seveso establishments in seven different European countries. Analysing the practical implementation of the Seveso Directives during inspections in the Netherlands,

[START_REF] Versluis | The EU Seveso regime in practice. From uncertainty blindness to uncertainty tolerance[END_REF] 

suggest that the uncertainty in the assessment of certain risks, which are themselves considered blindly, should be examined with a tolerance uncertainty, but accepting a necessary societal cultural change.

Table 18 -

 18 Number of annually inspected upper-tier Seveso establishments in Germany.

Table 19 -

 19 Number and percentage of upper and lower tier establishments inspected at least once during the reporting period 2012 -2014 (adapted from[START_REF] Calero | Final report Amec-Ineris-VRI[END_REF] 

Table 20 -

 20 Many different types of assessments and inspections activities.

Table 1 -

 1 Overview of some industrial accidents for the period 1970 -2018 (Extract from the databases Aria -eMars and Zema).

Table 2 -

 2 Inventory of the national laws and decrees transposing the EU Seveso regulations.

	France	Germany	Italy	Spain
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Local authorities

The different municipalities concerned have to develop their external emergency plans following the guidelines given by their autonomous community. 

D

Residential areas with building land index in the range 0,5-1 m 3 /m 2 ; monthly gathering place (exposition markets, graveyard).

E

Residential areas with building land index < 0,5 m 3 /m 2 ; industrial establishments.

F Industrial establishments and non-built respect area.