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1.0 General Principles and Definitions
1.1 
Purpose of a Safety Report

According to the Directive 96/82/EC, the purpose of a safety report is to demonstrate that:  

· a major accident prevention policy (MAPP) and a safety management system (SMS) have been put into effect;

· all major-accident hazards are identified and necessary measures have been taken to prevent such accidents and to limit their consequences for man and the environment;

· adequate safety & reliability for construction, operation, maintenance,  etc. have been incorporated into the design;

· internal emergency plans have been drawn up, supplying information to enable the External emergency plan to be drawn up; 

· information for land-use planning decisions has been given;

From this summary of the legal requirement the following guiding principle for a safety report may be established:

The safety report should demonstrate that  necessary measures to prevent, control and limit the consequences of a possible major-accident have been put in place and are fit for purpose.
A.
“Demonstrate”

For this specific purpose, “demonstrate” is intended in its meaning of: “justify” or “argue the case” but not “provide an absolute proof”. In reality, the hazard identification, its associated risk analysis and the subsequent decisions in regard to control measures are processes that are always characterised by a certain degree of uncertainty. As such, it is normally not possible to prove absolutely in the safety report that “all necessary measures” have been taken.

In addition, it should always be assumed that the Competent Authorities will take the information and conclusions in the report largely as presented, using professional judgement more generally to assess the credibility and logic of the conclusions reached in the report.  
Finally, the effective implementation of this principle is strictly dependent on the correct identification of all potential major-accident hazards and proper selection and application of the necessary control measures for each of them.

The considerations expressed in this section refer specifically to the general approach adopted when elaborating a safety report. In particular ‘to demonstrate’ is here intended to address the level of detail and the quality of the information in the safety report and not the list of information as described in annex II of the Directive, which should be considered as exhaustive.

 B.
“necessary measures”

“Necessary measures” shall be taken in order to prevent, control and limit the consequences of a possible major-accident. In the context of the assessment of a safety report it means that, in applying the identified measures, all risks of concern have been properly reduced according to current national practices. 
A point to note is that, although the “necessary measures” are properly taken, some „residual risk” will always be present. 

C.
“Prevent, Control and Limit”

These terms are associated to the different type of measures required to meet the objective of Article 5 of the Seveso II Directive. More specifically they mean:

Prevent: to reduce the likelihood of occurrence of the reference scenario (example: automated system to prevent overfilling);

Control: to reduce the extent of the dangerous phenomenon (example: gas detection that reduces intervention time and may prevent major release);

Limit: to reduce the extent of the consequences of a major accident (e.g. through emergency response arrangements, bunding or firewalls)

D.
“Major Accidents”

The Seveso II Directive aims at the prevention of major accidents, which involve dangerous substances, and the limitation of their consequences to the man and the environment. As defined in Article 3 of the Directive, major accident means an 
“adverse occurrence such as a major emission, fire, or explosion resulting from uncontrolled developments in the course of the operation of any establishment covered by this Directive, and leading to serious danger to human health and/or the environment, immediate or delayed, inside or outside the establishment, and involving one or more dangerous substances.”

 To qualify an accident as “major accident”, three criteria must be fulfilled:

· the accident must be initiated by an uncontrolled development;
· one or more dangerous substances listed in Annex I of the Directive must be involved;

· the accident must lead to serious danger to human health, the environment, or the property. 

Whereas the criteria “uncontrolled development” and “dangerous substance” are viewed as relatively unambiguous, the interpretation of “serious danger” is more controversial. 
Note: Is there any definition of an „serious  danger” in Estonian laws which could be introduced here ?

Some evidence can be found in annex VI of the Directive, which provides criteria for identifying a major accident that should be notified to the Commission.  From this annex the following generic description of “serious danger” can be given: 

· potential life-threatening consequences to one human (on-site or off-site);

· potential health-threatening consequences and social disturbance involving a number of humans;

· potential harmful consequences to the environment at a certain (larger) extent;

· potential severe damage to property  (on-site or off-site).

A major accident may therefore be considered if it leads to those consequences. 

1.2 
Practical Considerations

· The overall approach followed should be properly described and explained;

· The level of demonstration should be proportionate to the extent of potential consequences and the complexity of the installation/process/systems involved;

· Preparation is the sole responsibility of the operator. The Competent Authority has no responsibility for content; 

· One of the main elements of the safety report is the definition of reference accident scenarios. These scenarios normally are the basis for demonstrating that the necessary measures are adequate.  For this purpose, the scenario description should be structured and evidence provided to highlight the consistency between the scenario selected and the measures taken; 

· The safety report should be of a summarising character, in which the information provided is limited to its relevance in regard to major-accident hazards, however the information should be sufficient to demonstrate that the requirements with regard to major accident hazards have been met and allow the competent authority to come to justified conclusions.;

· The description of measures should be limited to the explanation of their specific objectives and functions. Specific technical details should be provided within the safety report when this is necessary to demonstrate that the measures are sufficient, ie. the measures have the required reliability and effectiveness, thus enabling the competent authority to come to appropriate conclusions;

· Other areas of safety legislation may have an impact on the scope of assessment.
1.3 definition of “Accident Scenario” 

In general, they are based on the following main elements (see illustration):


[image: image1]
For the specific purposes of safety reports, a scenario is always an undesirable event or a sequence of such events characterised by the loss of containment (LOC) or the loss of physical integrity and the immediate or delayed consequences of this occurrence
2.0 Essential elements of a safety report

The different items described in 96/82/EC, annex II are illustrated in the following diagram and logically grouped in three main parts: 

An essential and extensive part of a safety reports is the central box, which refers to the description of the establishment, its surrounding, the hazardous installations and the critical scenarios which could lead to a major accident. 
In this case, the description of the different sections is expected to be characterised by a different level of detail depending on the relevance of the involved topic to the purpose of the safety report. A suggested general approach is illustrated in the following diagram. 
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3.0 Information on the safety  management system and on the policy on major accident prevention

The 96/82/EC Directive contains several management and organisational related requirements (e.g. Article 7, Article 9, annexes II and III). In particular, Article 7 imposes the elaboration of a Major Accident Prevention Policy (MAPP), which is a “self-commitment” by the operator of a Seveso establishment to meet the requirements of Article 5. 
A safety management system (SMS) is a set of activities that ensures that hazards are effectively identified, understood and minimised to a tolerable level. In this sense, it may be regarded as the transposition of the general goals identified in the MAPP into specific objectives and procedures. 
As safety reports address major accidents deriving from hazardous substances the safety management system is a subset of the overall management system. 
According to Article 7 of the Seveso II Directive (MAPP), the operator must:
(1) “ […] draw up a document setting out his major-accident prevention policy and  ensure that it is properly implemented. The major-accident prevention policy established by the operator shall be designed to guarantee a high level of protection for man and the environment by appropriate means, structures and management systems.
(2) The document must take account of the principles contained in Annex III and be made available to the competent authorities for the purposes of, amongst other things, implementation of Articles 5 (2) (General obligations of the operator) and 18 (Inspections).
(3) This Article shall not apply to establishments referred to in Article 9 (Safety report).”

Annex III of the directive gives further explanations on this:

“For the purpose of implementing the operator’s major-accident prevention policy and safety management system account shall be taken of the following elements. The requirements laid down in the document referred to in Article 7 should be proportionate to the major-accident hazards presented by the establishment.

a) The major-accident prevention policy should be established in writing and should include the operator’s overall aims and principles of action with respect to the control of major-accident hazards; […]”

The European requirements are summarised in the Estonian Regulation Nr. 55
 Annex 1 as follows:

(....)

1. The safety management system shall include such part of the general management system that deals with the organisational structure, liability, practices, procedures, actions and resources for determining and exercising the policy for the prevention of major accidents.

The safety management system shall contain information about the following aspects:

(…)

Additionally, Annex III (c) lists issues which need to be addressed by the safety management system. It is emphasised that operators as defined by Article 7, who are only subject to the general obligations of the directive, do not need to have a safety management system that meets all the criteria laid down in Annex III (c). This means that Annex III (c) is primarily intended to provide guidance.  

The main requirements which can be derived directly from the directive are as follows:
· The operator of an establishment must draw up a major-accident prevention policy.

· The major-accident prevention policy should be established in writing.

· The policy should include the operator’s overall aims and principles of action with respect to the control of major-accident hazards (Annex III (a)).

· The regulations laid down in the document referred to in Article 7 should be proportionate to the major-accident hazards present in the establishment (Annex III, 2nd sentence).

· The major-accident prevention policy established by the operator should be designed to guarantee a high level of protection for man and the environment by appropriate means, structures and management systems (Article 7 (1), 2nd sentence).

The directive does not contain any specific requirements concerning:

· the scope and amount of detail of the written document or its structure and

· substantial technical and organisational measures within the policy itself. The directive is only specific about certain details of the management system (Annex III (c)).

The directive states that the operator must have an effective major-accident prevention policy. It does not explicitly state how the operator has to meet this requirement. However, the written document must give a plausible explanation how the aims of the policy are to be met to fulfil the general obligations of the operator as laid down in Article 5.

3.1 The safety management system (SMS)

3.1.1 Fundamental principles

The safety management system (SMS) is part of the implementation of the major accident prevention policy (MAPP).

96/82/EC Annex III does not lay down a basic structure – i.e. the organisational and

Establishment processes – for the SMS. With a view to a holistic management system it is useful to link the SMS to other existing or planned management systems in the company. If a holistic management system is already in place, the SMS should be integrated into it. 
This allows the operator to take company specific factors into account, for example, the SMS can be integrated into existing managements systems which comply with e.g. ASCA-based systems, ISO 9000 ff, ISO 14001, EMAS, or can be built onto these, or can make use of other existing management structures. When implementing an installation specific SMS, certain factors can be necessary in order to ensure that implementation takes place throughout the whole establishment.

The safety report as required by Article 9 must demonstrate in a way that can be verified that the SMS at least complies with the requirements and procedures set out in Annex III. Obviously, the SMS also has to meet all the conditions necessary to fulfil all the legal requirements (laws, ordinances, accident prevention regulations, licences and legal conditions).

3.2 Organisation and staff

3.2.1 Text of the Seveso II Directive and Estonian regulation
Annex III c (i) states that the SMS must deal with the following:

· defining the areas of activity and responsibility of those staff responsible for monitoring the risks of hazardous incidents at all levels of the organisation.

· establishing the training needs in this area, and taking appropriate measures to resolve this.

· the inclusion of staff and subcontractors.

Regulation Nr. 55
 Annex 1
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Organisation and personnel – responsibilities and liability of the personnel connected with the prevention of major accidents on all levels of the organisation. Determination of the training needs of such personnel and offering respective training. Involvement of the employees and if necessary also the subcontractors into the safety management system;

3.2.2 Establishing the principal responsibility of the operator

The operator, i.e. the management, is responsible for devising the SMS and for ensuring it is adhered to. Responsibility can be delegated where appropriate, and if fully documented, particularly in the area of respecting and fulfilling legal requirements and company regulations. However, delegating responsibility does not release the management from a regular monitoring and up-dating of the SMS.

If the company management comprises several people, a decision must be reached on who carries this responsibility. This does not affect the management’s overall responsibility.

3.2.3 Structural organisation

The structural organisation of the SMS must be detailed, providing a clear assignation of tasks, functions and competences at the different levels of the company. Organisation charts and job descriptions are particularly suitable for this task.

At all levels of the company hierarchy, staff must know what exactly they are responsible for and what rules apply to the “interfaces” with the areas of responsibility of others. This means defining tasks, areas of responsibility (where necessary with local delimitation), and liability within the organisation, with particular attention given to safety and how to deal with the risk of hazardous incidents. When transferring such responsibilities, it is necessary to verify that the tasks can in fact be accomplished with the transferred authorisation.

Particular tasks which must be covered by the SMS are:

· respect of the legal requirements, including conditions arising from licences, authorisations and permits,

· respect of internal safety, procedural and working instructions,

· ensuring management instructions become establishment practice (e.g. safety principles),

· selection of suitable staff for the job,

· staff training and regular safety-awareness training, involving third party companies and their subcontractors in establishments,

· monitoring behaviour of both internal and contracting staff, to ensure that they are being safe,

· immediate notification of any disruptions or identified hazards in their area of responsibility to the respective superior or any other person/body that may be responsible,

· regular reports to the responsible superior regarding disruptions and hazardous incidents; 
· any lack of safety which has been identified in the installation or in the organisation, and the measures planned or already implemented to resolve this, and 
· organisation and maintenance of the SMS.

The relevant regulations should include line organisation and the organisation of safety officers, and should also go into detail about how they are to cooperate.

3.2.4 Establishment organisation

Details must be given of the principle used in the SMS to deal with establishment processes in order to comply with the Seveso II Directive (particularly establishment processes which cover more than one function or department). This covers establishment processes throughout the SMS, so detailed descriptions are not necessary in this section. However, the document must demonstrate that important establishment processes which are directly linked to the structural organisation are dealt with (in particular the question of delegating responsibility, which includes the constant availability of checking which function has been assigned to which management personnel).

3.2.5 Committees

Where committees are set up as part of the SMS, it is necessary to describe their composition and responsibilities, and also to address the issue of how they cooperate with one another and with other committees when necessary.

3.2.6 Qualifications and training

The document should explain how the needs of the various groups for training, specific qualifications (particularly in the case of staff who have a role in plant safety, such as the safety officers), and further training are met within the framework of SMS; what routine procedures have been introduced; the focus of these routines; what is done to ensure that staff attend training, and what record is made of their attendance. Where third parties and subcontractors are used, it is necessary to explain how the contracting staff are included in the system of training.

3.2.7 Involvement of staff and where appropriate of third parties and subcontractors

Staff and their representatives should be involved in planning and implementing the SMS. The documentation must show in what way staff knowledge has been used in each part of the SMS, and how staff are involved in defining and introducing technical and administrative safety measures (in order to increase the effectiveness and acceptance of these measures). In addition, details are to be given of how to include staff suggestions and advice on safety-related matters.

Where co-determination is affected, employee representatives are to be involved. To increase the efficiency of the measures adopted, they should also be regularly included over and above the legally-required minimum.

The document must explain how the SMS provides for information on risks arising from certain sections of the establishment and safety measures to be passed on to temporarily employed staff, to outside companies and subcontractors if these are used. Procedures must be established which deal with coordination between external and internal staff (for example, release procedures and keeping records), and also with the areas of responsibility and work supervision. It must also explain how subcontractors can put forward suggestions and advise the operator on safety related matters.

3.3 Identifying and assessing the risk of hazardous incidents

3.3.1 Text of the Seveso II Directive and Estonian regulation
Annex III (c) ii) states that the following points are to be dealt with by the SMS:

“identification and evaluation of major hazards adoption and implementation of procedures for systematically identifying major hazards arising from normal and abnormal establishment and  the assessment of their likelihood and severity.”

Regulation Nr. 55
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Determination and assessment of the hazard of a major accident – implementation of the methods for the systematic determination of a potential major accident caused by ordinary or extraordinary activity and determination and implementation of the methods necessary for the assessment of the probability and seriousness of the hazard of a major accident;

3.3.2 Remarks on identification and assessment

The SMS must ensure that the potential for hazardous incidents is identified and that the probability and severity of these incidents is assessed. Suitable systematic methods should be used to achieve this. All sections of the establishment, and where appropriate external sources of potential hazards, are to be taken into account. Appropriate measures should be taken on the basis of the risk assessment. The safety examination for identifying and assessing risks should take place for all relevant planning and establishment stages of sections of the establishment, particularly installations. In doing this, both the establishment as defined by the

normal operation and disruptions are to be considered. The SMS provides the more detailed definitions on which the identification and assessment of risks of major accidents are based.

If existing installations already have a system for safety evaluation and analysis, these can be used as a substantial part of the systematic identification and assessment of risks.

The relevant findings for individual sections of the establishment and the installations therein, together with the ensuing action to be taken, are to be detailed in the appropriate section of the safety report in accordance with Article 9 and Annex II.

The company in question should establish in the SMS the general approach to complying with these obligations. The following points could be particularly significant when doing so:

· At what juncture or what time are procedures to identify and assess the risk of major accidents to be carried out?

· What methods will be used in each case,and what will be examined?

Examples of systematic methods for identifying potential risks are:

· PAAG or HAZOP procedures

· “What if “ procedures

· Checklists

Systematic procedures for evaluating incident probability include, among others:

· Matrices (e.g., Zurich, Bützer)

· Indexing (e.g., Dow, MOND)

· Z-factor methods

· cause-consequence analysis

· analysis of course of events

· fault-tree analysis

· risk graphs as per German Industry Standards (DIN)19250 and 
· metric method

· In which way is up-dating of the methods ensured? 
· Who carries out the examination?

It is advisable to always have a team carrying out the examination. There should be fixed requirements regarding the knowledge and skills of people employed to do this.

· How can staff be involved?

· How can findings and information from relevant breakdowns and hazardous incidents within the plant and at other plants be used in the examination?

· Where does information from audits and other monitoring come in?

· How are the results to be written updated?

· How are the results dealt with basically?

Particular attention should be given to:

· action to be taken as a result of the findings

· responsibility for implementation

· follow-up

· informing staff, and where appropriate other operators and the authorities about the results

· measures to be taken in the area of training and

· overall use/application of the findings.

3.4 Establishmental control (monitoring the operator)

3.4.1 Text of the Seveso II Directive and Estonian regulation
Annex III c (iii) states that the following points are to be dealt with by the SMS:

“establishmental control  adoption and implementation of procedures and instructions for safe establishment, including maintenance, of plant, processes, equipment and temporary stoppages.”

Regulation Nr. 55
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Operational check – approval and implementation of the activity methods and guidelines necessary for the safe operation of the enterprise, its individual processes and equipment, as well as temporary stoppages, including technical maintenance;

3.4.2 General remarks

The SMS must ensure that for all safety-related procedures:

· there are written work and operating instructions 

· staff are informed in writing or orally in an appropriate way

· the work and operating instructions are exercised in practice where necessary, and

· is monitored, to see whether they are reasonable and viable, and whether they are obeyed.

The inclusion of temporarily employed staff, outside companies and subcontractors should be taken into consideration when drawing up work and operating instructions. When drawing up this section of the SMS, it is important to remember that work and operating instructions are required under a number of other German regulations, as for example the Working Conditions Act and the accompanying ordinances, the Hazardous Substances Ordinance, the Safety of Equipment Act and various accident prevention regulations.

3.4.3 Work and operating instructions

Work and operating instructions can be related to the workplace, the activity, or the substances handled. According to context and validity, they should resolve the following issues in particular:

· competence and responsibility

· start of the installation or facility

· normal operation of installations, facilities and work materials

· handling of hazardous substances and preparations

· recognising disruptions, procedure for establishing the cause and both methods and responsibility for resolving the disruptions (return to normal operation)

· fixed-term or special operating circumstances

· operation during maintenance and cleaning

· close down of the installations and facilities under normal conditions

· procedures for installation stoppages

· procedure in the event of operational disruptions and in emergencies, including emergency stoppages, first aid procedures and appropriate disposal of wastes.

Where there are extensive procedures and protection measures, it has always been worthwhile to expand work and operating instructions with checklists or step-by-step lists (where this is not provided for by a process control system).

The SMS has to ensure that work and operating instructions:

· address all the relevant findings from the “Identification and assessment of the risk of hazardous incidents”

· are amended or renewed each time processes, establishments or working arrangements are modified, or when pertinent legal requirements are altered

· even without this kind of external necessity, are regularly reviewed and updated, making use of operating experience

· all the necessary information for the safe operation of the installation and facilities are available to staff in comprehensible form and language

· are available at all times to all staff who are directly or indirectly affected, and contain regulations for shift handovers in accordance with the legal requirements.

3.4.4 Training

The SMS should ensure that not only there is regular training on the content of the operating and work instructions, but that special instructions are provided

· before new or modified installations, facilities or work materials begin to operate

· before new or transferred staff take up related functions

· before processes, establishments or working arrangements are modified

· before different substances or operating media are used

· before major disconnections, closures or other activities which are particularly hazardous

· after incidents involving accidents, damage or emissions

· when legal requirements have an effect on establishment processes

· in the event of any other changes which have to be made to the operating and work instructions, for whatever reason

In addition to specific instruction, further training activities can be useful, and even necessary.

3.5 Safe implementation of modifications

3.5.1 Text of the Seveso II Directive and Estonian regulation
Annex III (c) iv) states that the following points are to be dealt with by the SMS:

“management of change  adoption and implementation of procedures for planning modifications to, or the design of new installations, processes or storage facilities;…”

Regulation Nr. 55
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Introduction of changes – determination of rules and the code of conduct that form the basis for planning changes in an existing enterprise or for planning a new enterprise, equipment, technologies, storage facilities, etc.;

3.5.2 Safe implementation of modifications

This section of the SMS includes both modifications in the strict sense of the term (planned, or necessary at short notice because of special circumstances), and the planning of new installations within the establishment. To cover the full establishment life of an installation, a procedure or a storage plant, this should consider construction and commissioning (as the meeting point between planning and establishment), maintenance and also closure and dismantling.

The SMS should resolve the following points in particular:

· The competences/responsibilities and procedure for the safe implementation of modifications in the broader sense of the term, as defined above, are to be established in writing.

· Defining which modifications have an impact on safety. For this purpose an evaluation procedure has to be defined. In doing this, it is advisable to consider all of the modifications in the context of the SMS at first, but to make the effort needed to prepare, approve and implement the modifications dependant on the relevance to safety. For example, a list of modifications could be drawn up, based on operating experience, which the manager, foreman or even the shift leader could authorise themselves.

· Ensuring that modifications during the operating period remain within the limits of the relevant permits, or that appropriate notice of modification or authorisation is given in time.

· Tracking the legal requirements and legislation as well as the state of the art with regard to potential consequences for the planning, establishment or decommissioning of installations, processes or storage facilities. Establishing areas of competence and communication channels.

· Establishing how the findings from the identification and assessment of the risk of hazardous incidents (see 3.3), of near misses and of unsafe circumstances can be taken into account when making new plans, modifications and decommissioning.

· Considering the possible consequences of modifications for general systems, such as pipeline systems for raw materials, energy supplies, disposal facilities and other  infrastructural establishments and emergency organisations.

· Ensuring that when the establishment is constructed and taken in operation, the implementation conforms to the plans.

· Establishing safety measures and controls for implementing the modifications and for test runs.

· Providing information and training for staff, and where necessary, for external staff concerned or staff from adjoining installations.

· Documenting the modifications, including revising the operating documentation and any documentation available to the authorities.

· Monitoring possible consequences of the modifications and implementing corrective measures in the event of unforeseen harmful consequences for working conditions and environmental protection.

· Monitoring decommissioned installations until they are disassembled, including retaining expert knowledge regarding the installation and the substances present.

· Proper disposing of the remaining contents of the installation, of any objects created during the disassembly, and of the disassembled installation components.

3.6 Emergency plans

3.6.1 Text of the Seveso II Directive and Estonian regulation
Annex III (c) v) states that the following points are to be dealt with by the SMS:

“planning for emergencies – adoption and implementation of procedures to identify foreseeable emergencies by systematic analysis and to prepare, test and review emergency plans to respond to such emergencies;…”
Regulation Nr. 55
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Preparedness for an emergency – determination of emergency situations foreseen due to systematic analysis and the preparation, check and review of plans for solving an emergency situation in order to ensure the conformity with such emergency situations and the specialised training for the employees involved. Training for action in the case of an emergency shall be ensured for all persons employed by the enterprise, including for the subcontractors;

3.6.2 General remarks

Internal emergency plans are to be produced in line with the requirements set out in Article 11 and Annex IV (1) of the directive. In accordance with Article 11 and Annex IV (2), the information required for external emergency plans is to be provided to the competent authorities. Staff is to be involved in drawing up the internal emergency plans. The public must be heard when devising external emergency plans.

3.6.3 Implementing the emergency plans

This section of the SMS contains a description of the procedure for identifying foreseeable emergencies, and for drawing up, testing and reviewing the internal emergency plans (alert and disaster control plans), and for the identification and passing on of information required from the operator for drawing up external emergency plans. Annex IV of the directive determines which data and information are to be included in the emergency plans.

Therefore, the SMS should determine the following, in particular:

· The procedure for identifying foreseeable emergencies, based on a systematic analysis. This must ensure that all installations and storage facilities are systematically examined for potential technical, organisational or human failures which could cause an emergency situation. 

· The group of people who will carry out this analysis. Teamwork is recommended. In the event of insufficient internal expertise, outside resources have to be brought in.

· The different competences for carrying out the analysis, and for devising, testing and reviewing the resultant emergency plans.

· The procedure for devising internal emergency plans.

The following issues must be resolved:

· areas of responsibility, including the procedure for handing over these responsibilities from one person to another 

· participants (a team is recommended for this as well; staff must be included)

· documentation

· updating documentation

· informing and training staff and other workers, and the internal hazard prevention organisations 

· providing information to the external hazard prevention organisations and where appropriate those inhabitants who are affected

· identifying the safety equipment, resources, communication links needed by staff and by the crisis committee, if there is one 

Testing the emergency plans particular attention should be given to establishing the following:

· responsibilities for setting up a plan for drills, and for carrying out and evaluating drills

· establishing those groups to be involved in the drills, with particular consideration of the staff, external assistance organisations and agencies, hazard prevention organisations and where appropriate, the inhabitants

· Reviewing the emergency plans.

In doing this, the following issues must be resolved:

· responsibilities

· intervals at which routine review takes place

· the criteria for an immediate review (for example, based on the experience of drills and real accidents, a change in requirements or resources for external hazard prevention organisations, assistance organisations and agencies, changes in the law)

· identifying, working on and conveying the information required for drawing up external emergency plans (Planning data).

To do this, the following issues must be resolved:

· a decision regarding co-establishment with the authorities and external hazard prevention organisations by identifying the information needed

· responsibilities for identifying, compiling and communicating this information to the authorities

· responsibilities for keeping information up-to-date

· responsibilities for maintaining constant contact with the authorities regarding this matter.

3.7 Quality assurance (Monitoring the effectiveness of the SMS)

3.7.1 Text of the Seveso II Directive and Estonian regulation
Annex III (c) vi) states that the following points are to be dealt with by the SMS:

“monitoring performance - adoption and implementation of procedures for the ongoing assessment of compliance with the objectives set by the operator's major accident prevention policy and safety management system, and the mechanisms for investigation and taking corrective action in case of non-compliance. The procedures should cover the operator's system for reporting major accidents of near misses, particularly those involving failure of protective measures, and their investigation and
 follow-up on the basis of lessons learnt;”
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Surveillance of the operation of the enterprise – development and implementation of procedures that form the basis for the assessment of the policy of the enterprise for the prevention of major accidents and the efficiency of the corresponding safety management systems and the performance of an examination and adjustment in the case of non-conformity. The procedures should cover the reporting by the enterprise about a major accident and about accidents that were “close to happening,” especially any inadequate protective measures connected therewith and their examination and the feedback from experience gained from them;

3.7.2 General remarks

Part of the SMS’s role is to constantly monitor the efficiency of the policy, the SMS and the safety measures. The results of this monitoring are to be compared with the safety targets that had been set. In particular, this includes 

· an active monitoring of whether the plans and targets which had been set were achieved, and
· whether safety measures are implemented so as to be preventative, rather than only being taken after hazardous incidents or accidents and

· precautions to be taken to record disruptions to normal operation that could endanger the public and the neighbouring area, or where the findings could help to improve establishment safety, and also 
· for notifying the operator as appropriate, and for investigating these accidents (reactive monitoring)

3.7.3 Active monitoring

Active monitoring covers all elements of the SMS. This includes in particular examining the construction and establishment of safety-critical sections of the installation; constant monitoring of installation safety and regular maintenance under safety-technological aspects; taking the required safety precautions to avoid operating errors; preventing wrong action by providing appropriate operating and safety instructions, and by means of training; and also monitoring behaviour to ensure that it is safety compliant.

The examination, monitoring, maintenance and possible reparations are to be documented.  

In existing systems for recording suggested improvements, comments on how to increase safety should be particularly encouraged. If appropriate, this kind of system should be introduced.

3.7.4 Reactive monitoring

An effective system for reporting major accidents and other safety-related incidents is to be provided, and should be initiated in accordance with standardised requirements. An investigation procedure is also necessary, which must be capable of identifying not only the direct causes, but also all the fundamental failures which led to the incident.

The SMS should contain precautions that give particular attention to disruptions in safety equipment (including establishment disruptions and organisational errors).

These must be investigated and analysed in an appropriate manner, and lead to measures to ensure that the experience gained from the disruption will be used in the future (including making the information available to the staff responsible).

The findings from accidents, near misses, unsafe circumstances and unsafe behaviour should be systematically recorded, evaluated and made available for the purpose of sharing experiences. These experiences should not only be used within the company, but should be made available to others.

The operator has to establish who is responsible for initiating the investigations and for taking remedial action in the event of a failure to observe SMS principles. In particular, a revision of the instructions or of the system should be considered, if this can prevent a repetition of the incident.

It is necessary to ensure that relevant information gained through the monitoring activities is included as an important element of the audit and evaluation procedure (see below).
3.8 Monitoring and analysis (Audit and review)

3.8.1 Text of the Seveso II Directive and Estonian regulation
Annex III (c) vii) states that the following points are to be dealt with by the SMS:

“adoption and implementation of procedures for periodic systematic assessment of the major-accident prevention policy and the effectiveness and suitability of the safety management system; the documented review of performance of the policy and safety management system and its updating by senior management.“
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Audit and inspection – adoption and implementation of the procedures for the periodic systematic assessment of the efficiency and suitability of the policy for the prevention of major accidents and the safety management system; performance of documented inspections by high-level management about exercising and updating the policy for the prevention of major accidents and the safety management system.

3.8.2 General Remarks

In addition to the monitoring detailed in section 3.7, the operator should undertake regular reviews (audits) of his policy and his safety management system. The results of the review are to be evaluated. The policy and the safety management system are to be optimised on the basis of this evaluation.

3.8.3 Audits

The audit aims to ensure that organisation, processes and procedures – regarding their definitions and their actual implementation – are in line with the major-accident prevention policy and the SMS, and also with both external and internal requirements. The audit’s results should be used to determine what improvements should be made to the individual sections of the SMS and to their implementation.

In principle, it must be possible for independent third parties to carry out the SMS audit.

3.8.4 Audit plan

The operator should draw up and use an audit plan. This plan should be reviewed at appropriate intervals, and should contain the following:

· details of the areas and activities to be audited

· the frequency of the audit for each of the areas in question

· who is responsible for each audit

· details of resources and staff that are required for each audit, providing for the necessary expertise, independence and technical support (see below)

· the audit protocols to be used (what questionnaires, checklists, open and/or structured interviews, measurements and observations can be included)

· the procedure for reporting the findings of the audit

· the follow-up procedure (using the audit to improve the SMS) and

· who is responsible for maintaining the audit system.

3.8.5 Requirements to be met by the auditors and their activities

The auditors and their activities are required to comply with the following, whereby German Industry Standard (DIN) EN ISO 8402 (August 1995 edition) and DIN ISO 10011 sections 1-3 (all June 1992 edition) are to be applied as appropriate:

· unbiased execution of duties

· examination of whether safety-related legal requirements are being observed

· collection and analysis of sufficient relevant evidence to be able to come to a conclusion regarding the system being audited

· attention is to be paid to indications suggesting a factor which may influence the audit findings and which may make further reviews necessary and 

· interviews are to be held with staff from various levels in the company hierarchy and with various functions, to review the implementation of the SMS and the appropriateness of the major-accident prevention policy, paying particular attention to the staff from areas of particular significance when evaluating the SMS, such as worker representatives and company representatives.

The following conditions must be respected when carrying out the audit:

· adequate documentation and other information must be available for evaluating the effectiveness of the SMS

· adequate examination of the system

· adequate staff training and

· adequate participation by the staff/works council.

3.8.6 Review

The review is to be understood as an essential investigation by the company management, in which the major-accident prevention policy and all aspects of the SMS are to be reviewed at appropriate intervals in order to ensure that they are in agreement. The findings of the monitoring) and of the audit are to be specifically included. This review should provide information to determine whether the policy or the objectives themselves need to be modified. It should also resolve the issue of allocating resources for implementing the SMS and should take into account changes in terms of company organisation, technology, standards and legislation.

In particular the SMS should establish:

· areas of responsibility within the management

· deadlines

· documentation, including the distribution of the report

· action to be taken.

It is advisable to carry out the review, the evaluation and the decision whether to continue with the policy and SMS at management level, and to document it.
In practice a SMS consists of a compilation of written principles, plans, formal organisation charts, responsibility descriptions, procedural recommendations, instructions, data sets etc. This does not mean that all of these documents do not have to be available in case of inspections but with respect to the safety report, most of them have the character of „underlying documents”. Therefore for the purpose of a safety report, the description of the SMS is of a summarising character and should address all the above seven subsets. It shall at least consist of: 

· the major accident prevention policy (MAPP)

· an explanation of the relationship of the MAPP to the site-specific aims and safety-related objectives

· explanations in generic terms concerning how these objectives are met, especially with respect to consistency between the approaches followed and the measures taken

The main relevance of the SMS is the setting of objectives for the concept of understanding the risk associated with the presence of dangerous substances and the selection of “lines of defence” – the risk analysis in a broad sense. This leads to a picture as shown below, where the MAPP is embedded in the overall management system of a company or site. The MAPP sets the general goals for the SMS, the latter serving as basis for the risk/hazard analysis (as far as it concerns major accident hazards). 
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4.0 Content of the major accident prevention policy (MAPP) and its presentation in the written document
According to the provisions laid down in Annex III, the operator has to produce the policy as a written document, which deals specifically with the overall objectives and general principles of his procedures for limiting the risk of hazardous incidents. The document should specifically include the following points:

· formulation of a company policy, which states that the prevention of hazardous incidents and the limitation of the effects of hazardous incidents which, despite all efforts do occur, is a high priority in the company objectives.

· presentation of the basic approach to implement this objective, for example in the form of guidelines which are part of company policy.

Coestablishment based on trust is one of the most important pre-conditions for an effective safety management system. Managers are therefore advised to draw up company policy and the accompanying guidelines in conjunction with staff. The employees’ right of co-determination, which can be particularly valid in the case of working conditions regulations contained in the safety management system, must be respected. It is recommended that management signs the relevant documents. In addition to the company policies and any accompanying guidelines, the policy must also state:

a) what risks of hazardous incidents are present in the establishment

b) what provisions have been made for preventing these, or limiting their

effects, and

c) in which way it is ensured that these measures are implemented properly.

The answers to a) and b) are supplied in other sections of the safety report, particularly in the installation-specific safety analysis. c) refers to the presentation of the safety management system which is dealt with in section 3.
4.1 Corporate policies and guidelines

The operator should commit in an appropriate manner
 that the prevention of hazardous incidents and the limitation of their consequences are part of the primary company objectives and have priority in the event of such an incident. The corporate policy is the basis for the measures outlined below. In larger companies, it may be appropriate to complement the corporate policy, which is usually formulated in rather general terms, with guidelines that show predominantly the company`s strategy for achieving certain protection goals.

The corporate policy should not only make clear what the company is trying to achieve externally, but above all focus on this towards his own staff. Therefore it is recommended that staff, or staff representatives, are involved in the policy formulation process from the beginning, and that the policy's validity is confirmed by signatures of the company management.

4.2 Hazard potential in the establishment

The basis of all considerations is the identification of possible hazards. The Seveso II Directive emphasises on major accidents (hazardous incidents). Basic details for the identification and evaluation of hazards are supplied in the notification as per Article 6, which should be included as a copy. A reference on this document principally is possible as well.

In this section it should be clarified, which hazards can originate in the establishment. To do this, the possible hazards should be specified and evaluated with regard to their relevance to safety.

The following factors in particular should be taken into consideration:

 
4.2.1
Geographical location

Here, particular attention should be given to any neighbouring residential areas, areas of particular sensivity or interest and to factors specific to the location (earthquakes, floods, etc).

 
4.2.2
Substances

A complete list of the dangerous substances and/or the relevant categories as laid down in the directive, specifying the quantity and physical form of each substance, is part of the notification required by Article 6. In this notification, the operator should name and describe the substances and their properties which are particularly relevant for the aim of preventing major accidents. In addition to informations on the quantity involved and the methods of handling, of particular importance are physical properties, technical data regarding safety, reactions properties, informations on their effects, and possible threshold limit or assessment values. Annex 1 of this guideline exemplarily lists important data that can be of relevance in single cases and should then be described.

 
4.2.3
Type of process or activity

The main activities in the establishment already form part of the notification defined in Article 6. In the document required under Article 7, the operator has to describe which installations or parts of installations and which activities are important under the point of view of major accidents. Annex 2 of these Guidelines lists examples of important factors which could be relevant in the individual case.

4.3 Technical and organisational measures to prevent or limit the consequences of major accidents

In this section, the operator should explain the basic measures proposed to reduce and control the hazard potential described in the previous section, and to limit the conse​quen​ces of a hazardous incident. These measures can be of technical and/or organisational nature.

Reference should also be made, if applicable, to other relevant documents, such as licences, permits. It is, however, strongly recommended that the operator makes clear in this section, which priorities are set in applying the safety policy
 to meet the general obligations of the directive, namely the prevention of hazardous incidents and the limitation of their consequences. 

Annex 3 provides guidance which elements could be relevant when describing the technical safety-related measures. 

The structure of the organisational measures is based on the principles for a Safety Management System (SMS) described in Annex III (c) of the Directive, as required for establishments which have to meet the extended obligations of the directive, detail see capter 3 of this guideline. 

In general, the technical and organisational measures of the operator have to provide the premisses of meeting all legal requirements (laws, ordinances, accident prevention regulations, permits and legal conditions). This particularly includes measures which guarantee that the operator’s documentation is in line with the current situation. 

In contrast to the description as required in the safety report according to Article 9, Article 7 does not require the operator to provide a detailed description of a safety management system. However, he should clearly describe the fundamental elements of his safety organisation. This is resulting in significant differences between the require​ments for larger and smaller companies. The simpler an establishment’s organi​sational structure, the less information needs to be included in the document

5.0 Presentation of the environment of the establishment
Text of 96/82/EC, Annex II, No II
A. description of the site and its environment including the geographical location, meteorological, geological, hydrographical  conditions and, if necessary, its history;

B. identification of installations and other activities of the establishment which could present a major accident hazard;

C. description of areas where a major accident may occur.
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The introduction of the enterprise and its surroundings must include:

1. the map of location and its surroundings with a description, including geographical coordinates, important environmental conditions (meteorological, geological and hydrographical) and, if necessary, also the history of the enterprise;

2. the specification of the subunits and activities that may cause an accident in the enterprise;

3. the map of the enterprise and its surroundings covering at least the area up to the external border of the danger zone, containing the scale, the external border of the danger zone, the objects that may be influenced by a major accident, inhabited areas with their density of population, as well as other dangerous enterprises and enterprises liable to be affected by a major accident located in the neighbourhood whose danger zone involves the enterprise.
(…)

A.
Description of the site and its environment

General

The safety report should contain an adequate description of the establishment to enable the authorities to have a clear picture of its purpose, location, activities, hazards, services and technical equipment. The extent of this description should be commensurate to the hazards of the establishments. The description should also aim at clarifying the interrelationship between the different installations and systems within the establishment, with respect to their technical parameters and management aspects.

An introductory section should contain general information on the establishment, i.e.:

· purpose of the establishment;

· main activities and production;

· history and development of the activities, including the status of authorisations for operations already agreed and/or granted;

· the number of persons working at the establishments (i.e., internal and  contractors' personnel, specifying working times, possibility of visitors, etc.);

· general statements characterising the establishment with respect to its main hazards as regards relevant substances and processes.

Location

The description of the location of the establishment should contain data on topography and accessibility to the site at a degree of detail commensurate with the extent of the hazards and the vulnerability of the sur-roundings. The description of the natural environment and the surroundings of the establishment should be detailed to an extent proportionate to the hazard. It should demonstrate that the natural environment and surrounding activities have been sufficiently analyzed by the operator to identify both the hazards that they pose to safe operation and the vulnerability of the area to the impact of major accidents.

The topographic maps submitted should be of an adequate scale and should include the establishment as well as all development in the surrounding area within the impact range of the accidents identified.  (The scale of the maps must be indicated; different scale maps may be necessary when long distance effects are fore-seeable).

On such maps the land-use pattern (i.e., industry, agriculture, urban settlements, environmentally sensitive locations,  etc.), the  location  of  the  most  important  buildings, infrastructure elements (i.e., hospitals, schools, other industrial sites, motorway and railway networks, stations and marshalling yards, airports, harbours, etc.) and access routes to and from the establishment must be indicated.

The land-use pattern of the area surrounding the establishment may be presented according to the specification of the official land-use plan of the greater area.
In more detail, relevant information in this respect should be supplied on:
· inhabited (residential) areas (e.g., description of the areas including  population densities);

· establishments frequented by the general public, meeting points (regular or occasional), recreation areas (e.g. swimming beaches, outdoor life areas etc.);

· sensitive public buildings (schools, hospitals, etc.);

· conservation areas or similar, ecologically vulnerable or sensitive areas (e. g. used for reproduction of specific species);

· public utilities possibly affected, (electricity, gas, telephone, water, sewers and treatment plants, groundwater supplies, etc.).

· industrial activities external to the establishment (i.e., relative distance, nature of their activity, limitations they may impose in terms of access in emergency cases or infrastructure  etc.);

· traffic routes and major transportation centres  (i.e., roads, railways, waterways, ports, airports, marshalling yards, etc.).

As the natural environment  of  an  establishment may present  potential  hazard  sources and may influence the development and consequences of an accident, data will be  needed  for  the  description of  these  relevant  environmental  factors.  In general, this type of data includes:

 meteorological data,  such as :

· average and maximum levels of precipitation (rain, snow, hail);

· thunderstorm severity;

· lightning probability;

· indices or values on humidity, fog, frost;

· winds (values for direction, speed);

· stability classes;

· maximum and minimum recorded temperatures,

geological, hydrological and hydrographical site data such as :

· general geological context;

· type and conditions of the ground/underground;

· seismic data;

· flooding (including run-off water due to flash flooding) and landslide likelihood;

and other site specific natural factors such as:

· surface and ground water location values;

· water quality and uses;

· shore and marine environment data;

· areas of special environmental interest, i.e., natural protected areas, protected fauna and flora species, sensitive ecosystems, areas of outstanding natural beauty,  etc.

Lay out of the establishment

The lay-out of the establishment as a whole and of its relevant installations should be clearly presented on adequately scaled plans. Relevant diagrams and/or pictures of particular sections or equipment should be presented in an appropriately larger scale.

The lay-out should adequately identify installations and other activities of the establishment including:

· main storage facilities;

· process installations;

· location of relevant substances and their quantities;

· relevant equipment (including  vessels and pipes);

· spacing of the installations and their main sections;

· utilities, services and internal infrastructure equipment;
· location of key abatement systems;

· location of occupied buildings (with an indication of the numbers of persons likely to be present);

· other units if relevant for the safety report conclusions.

B.
Identification of installations and other activities of the establishment which could present a major accident hazard

The installations of an establishment to be submitted to risk analysis have to be selected through a screening method. The selection follows the threshold criteria for hazardous substances as given in German Guideline KAS-1
 or other suitable methods. The SMS should provide the necessary objectives and approach basics. 

Those installations which have not been selected through this preliminary analysis will not be considered as an essential element of the safety report. For this reason, this part of the analysis is particularly sensitive in terms of the following outcome of the safety report study (see also Annex II No III/A).

The result of this screening process should be indicated in a separate form in the safety report, e. g. a list of the installations and activities of concern or a specific indication in the respective maps.

C.
Description of areas where a major accident may occur

This issue is linked with Annex II No II/A and Annex II No IV/B and may be demonstrated together with these parts.
5.1 
Description of the installation
Text of 96/82/EC, Annex II, No III
A. 
description of the main activities and products of the parts of the establishment which are important from the point of view of safety and sources of major-accident risks and conditions under which such a major accident could happen, together with a description of proposed preventive measures;

B.
 description of processes, in particular the operating methods;

C. 
description of dangerous substances:

1.
 inventory of dangerous substances, including:

— 
the identification of dangerous substances: chemical name, CAS number, name according to IUPAC nomenclature,

—
the maximum quantity of dangerous substances present or likely to be present;

2. 
physical, chemical, toxicological characteristics and indication of the hazards, both immediate and delayed for man and the environment;

3. 
physical and chemical behaviour under normal conditions of use or under foreseeable accidental conditions.
Regulation Nr. 55
 § 7 Safety Report:

(…)

(3)
The description of the subunit of the enterprise must contain:

1. the description of the equipment, activities and products important with regard to hazardousness, the risk factors of an accident and a major accident (hereinafter “the accident”) and the conditions giving rise to a potential accident with planned preventive measures;

2. the description of production processes;

3. the list, hazard division, chemical name, internationally recognised code and the existing and possible maximum quantity of the dangerous chemical;

4. physical, chemical, toxicological and other important characteristics of the dangerous chemical and potential risks, both with immediate or delayed effect, for man and the environment;

5. physical and chemical behaviour of the dangerous chemical in the case of handling and a potential accident.

(…)

A & B.
Hazardous installations and activities and processes

Sufficient information should be provided in the safety report to permit the competent authority to assess the adequacy of the controls in place or foreseen in the hazardous installations
 identified through the screening process. Reference can be made to other, more detailed documents available to the authority on request and/or on-site (the „underlying documents” already mentioned in the section about the SMS). 

The safety report does not need to contain detailed information on structural characteristics and other design data of the storage or process installation handling the dangerous substances but only summarising descriptions, covering certain relevant topics, such as:

· choice of materials important to safety;

· foundations;

· design of equipment under high pressure or temperature and their supports;

· size;

· stability (static calculations, conditions and load-bearing capacity of the ground);

· design against external events.

Where equipment is built to a specific standard, this standard should be named, together with its date and an indication of the validity for the intended purpose made where this is not evident.

The descriptive part of the safety report with respect to the safety relevant sections of the establishment (the identified hazardous installations) should mainly provide an outline description of the procedures for safe operation in all process stages, which includes:

a) measures for operations (e.g., normal  running, shut-down and start-up, exceptional operations, emergency and safety procedures);

b) specific precautions during storage, transport or handling because of specific characteristic of the substance (e.g., protection from vibration or  from ambient humidity).

Identification: 

A preliminary analysis should identify the safety relevant sections of the establishment. These sections (installations) are usually characterized by the quantity and the intrinsic properties of dangerous substances and/or the processes involved and hence constitute the parts of the establishment requiring more detailed hazard analysis. The analysis can be accomplished using a variety of hazard screening methods. (See also section B previous chapter)
The safety report should in this respect contain a detailed description of the safety relevant sections and of the systems and components that are important for safety. The description should allow easy identification of:

· those parts of the process or installation containing dangerous substances and their location;

· those parts of the establishment involving hazardous processes;

· elements serving safety relevant functions, i.e., prevention, control and mitigation measures; 

· elements capable of initiating a major accident;

· inter relationship between different installations/parts of installations.
Description:

The description of hazardous activities (processes/storage) and equipment parts shall indicate the purpose and the basic features of the related operations within the establishment which are important to safety and may be sources of major risks. This should cover:

· basic operations;

· chemical reactions, physical and biological conversions and transformations;

· on-site interim storage;

· other storage related activities i.e. loading-unloading, transport including pipework, etc.;

· discharge, retention, re-use and recycling or disposal of residues and wastes including discharge and treatment of waste gases;

· other process stages, especially treatment and processing operations.

C.
Dangerous Substances

The safety report should give information on types and quantities of dangerous substances to which the Directive applies at the establishment. The substances can fall into any of the following categories:

· raw materials;

· intermediate products;

· finished products;

· by-products, wastes and auxiliary products;

· products formed as a result of loss of control of chemical processes.

For the eligible dangerous substances, data to be provided should include:

a) type and origin of the substance  (i.e. CAS Number,  IUPAC Name,  commercial  name, empirical formula, chemical composition, degree of purity if relevant, the most important contamination, etc.);

b) physical and chemical properties (i.e. characteristic temperatures  and  pressures, concentration and phases at normal and at the onset of abnormal conditions, equilibrium data and operation curves  if relevant, thermodynamic  and transport properties, data on phase changes, flash points, ignition temperatures, combustibility of solids, spontaneous- ignition temperatures, explosion limits, thermal stability data, data on reactions and their rates, decomposition etc.);

c) toxicological, flammability and explosive characteristics (i.e. toxicity, persistence, irritant effects, long-term effects, synergistic effects,  warning  symptoms,  effects  to  the environment, ecotoxic data, etc.)

d) substance characteristics under loss of control of process or storage conditions (e. g. information on possible transformation into new substances with other properties of toxicity, degradability etc.)

e) others (e.g. corrosion characteristics in particular relating to the containment. material);

the latter two only when relevant for the safety report conclusions or specifically addressed there.

Some information may be found in safety data-sheets (including maximum permissible working concentrations, reference to guidelines for health at the work place, methods and means to detect their presence in the workplace and/or in the case of loss of containment, etc.). Data on accidental release threshold levels may be taken from literature, national recommendations or dedicated studies.
5.2 
Identification and accidental risks analysis and prevention methods 

Text of 96/82/EC, Annex II, No IV
A.
 detailed description of the possible major-accident scenarios and their probability or the conditions under which they occur, including a summary of the events that may play a role in triggering each of these scenarios, the causes being internal or external to the installation;

B. 
assessment of the extent and severity of the consequences of identified major accidents, including maps, images or, as appropriate, equivalent descriptions, showing areas that are liable to be affected by those accidents, subject to the provisions of Articles 13(4) and 20;

C. 
description of technical parameters and equipment used for the safety of installations.
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(4)
The risk analysis and the description of the preventive measures for the accident must contain:

1. the description of finding out the possibilities for an accident;

2. the description of the hazards caused by chemicals that are not classified as dangerous chemicals but which still exist or may occur during the production process and which may be an important factor triggering a major accident with regard to the conditions prevailing in the enterprise;

3. the detailed description of the possible scenario of an accident, as well as its probability, and the conditions in the case of which the accident may occur, including any events inside or outside the enterprise that may be the reason for the realisation of the scenario;

4. the description of the technological parameters and facilities necessary for safety management in the enterprise;

5. the extent and evaluation of the seriousness of the consequences of the accident, specifying the map of the area which may be influenced by the accident caused by the enterprise, the number of probable victims and persons to be evacuated, impacts on the vital fields of activity, environmental damage, potential material damage and the description of the resources needed for liquidating the consequences;

(…)

Introduction

The main elements in any risk analysis process are as follows:

· hazard identification;

· accident scenario selection;

· scenarios’ likelihood assessment;

· scenarios’ consequence assessment;

· risk ranking;

· reliability and availability of safety systems

With regard to the hazard identification, a range of tools exists for systematic assessments, which are selected depending on the complexity of the individual case. Furthermore the level of detail required depends on the intended use of the safety report. Essential parts of the hazard identification are indications on the identification methods used, the scope of the analysis and related constraints. The identification of hazards is followed by designation of reference accidence scenarios which form the basis for determining whether the safety measures in place or foreseen are appropriate.

For the scenarios’ likelihood and consequence assessment, which are essential steps in the risk analysis process, quite different approaches can be followed. An overview of the possible methods is given in the European GUIDANCE ON THE PREPARATION OF A SAFETY REPORT TO MEET THE REQUIREMENTS OF DIRECTIVE 96/82/EC AS AMENDED BY DIRECTIVE 2003/105/EC (SEVESO II).
   
A.
Description of major-accident scenarios, initiating causes and the conditions under which they occur

As explicitly expressed by the text of annex II, part IV/A, the safety report shall demonstrate the adequateness of the measures taken by the systematic identification of possible major-accident scenarios and their initiating events (causes). The scenarios are normally based on the assumption of loss of the safe containment (LOC).  However, not all scenarios are necessarily of the LOC – type, e. g. self-decomposition, and the subsequent start of fire or explosion may also be of relevance in such cases.

A structured approach to scenario selection is a crucial step in the overall analysis. The safety report should, therefore, outline the principles and procedures followed (SMS) to determine the scenarios. In doing so, events which are documented in accident databases, near-miss recording, safety alerts and similar literature must be reviewed when drawing up the list of scenarios and appropriate lessons learnt incorporated.

A major-accident scenario for the purposes of the safety report usually describes the form of the loss of containment specified by its technical type e.g.:

· vessel rupture

· pipe rupture

· vessel leak etc.

and the triggered event, namely:

· fire

· explosion

· release of hazardous substance(s)

The “bow –tie” diagram is can be used to describe major-accident scenarios to include
Underlying causes:
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The centre of the diagram is the loss of containment event (‘top event’). The bow-tie left depicts the overall possible causes, which could lead to the occurrence of the top event. The vertical bars refer to the measures that are put in place to prevent the release of dangerous substances by including also measures to control escalation factors. The bow-tie right side describes the development of possible outcomes resulting from the top event. The vertical bars in the bow-tie right side refer to the measures to prevent that the top event could cause harm too the men, the environment and the installations. Thus they are put in place to control the releases and the possible escalation factors, and to limit their consequences (e.g., bunds, explosion proof equipment, fire protection systems, etc.).

The following non-exhaustive list provides the most relevant event types that describe the consequences of the top event development (outcome):   

· poolfire

· flashfire

· tankfire

· jetfire

· VCE (vapour cloud explosion)

· toxic cloud 

· BLEVE (boiling liquid expanding vapour explosion)

· soil/air/water pollution

A point to note is that these events may occur in

· process units

· storage units

· pipework

· loading/unloading facilities

· on-site transport of hazardous substances.

The hazardous substances may be present under various physical conditions (temperature, pressure, aggregate form). The safety report must demonstrate that, of these possible scenario elements, the relevant scenarios were chosen. The selection may follow strategies such as:

· event likelihood

· consequences

· how comprehensive or representative the scenario is 

Major accident scenarios may serve different purposes, for example:

1. to demonstrate that, in practice, a particular scenario no longer presents a major-accident hazard due to the measures in place;

2. to demonstrate that the extent of the effects of a particular scenario have been limited due to the protective measures in place;

3. to demonstrate the efficiency and the effectiveness of mitigation measures put in place;

4. to establish whether the activity should be considered as unacceptable;

5. to establish whether further mitigating measures, which are specifically relevant within the safety report’s scope, are necessary.

For the purposes of 1or 2 it is necessary to consider the causes of the potential accident; the most relevant of these are listed below:

Operational causes are determined according to the methodology chosen; at least the following should be considered:

· physical and chemical process parameters limits;

· hazards during specific operation modes (i.e., start up/shut down);

· failure of containment;

· malfunctions and technical failures of equipment and systems;

· knock-on effects from other equipment;

· faults of utilities supply;

· human factors involving operation, testing and maintenance;

· chemical incompatibility and contamination;

· ignition sources (electrostatic charge, etc.)

Internal causes may be related to fires, explosions or releases of dangerous substances at installations within the establishment which the safety report covers and affecting other installations leading to a disruption of normal operation. (e. g.  the fracture of a water pipe in a cooling tower, thus leading to a disruption in the cooling capacity on site). 
External causes to be considered are mainly (see also Annex 4):

· Impact of accidents (fire, explosions, toxic release) in neighbouring establishments (Domino effects) and other third party activities and transportation networks

· Transportation of dangerous substances off site (i.e. roads, railways, pipelines, shipping, oil or gas ports, air, etc.).

· Functional interdependence with the installations of neighbouring activities; 

· pipelines or other common utilities;

· Transport networks and centres (public roads, railway lines or airports close to the installation  and/, or establishment;

· Natural hazard sources like precipitation (extreme) (rain, snow, hail), wind, thunderstorms, lightning, floods, landslide, seismic activity, etc. (Natural Hazard Triggering Technological Disasters - NATECH);

Plant security

The effect of possible intentional acts that could affect plant safety should also be taken in the proper consideration. In a first screening step the possibility of intentional act are assessed. If this gives a positive result a full security analysis may be carried out. For screening and security analysis see German Guideline on Combating Interference by Unauthorised Persons

Other accident causes may be related to design, construction and safety management; these causes may concern also plant life cycle management, commissioning, decommissioning, equipment or process modifications, work permit system, maintenance, etc. 

The ’top event’ and the related causes constitute what is often called the “fault tree” or left-hand side of the “bow –tie”. In the picture below this is shown in a schematic form:
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The example shows a hypothetical “unrestricted” event. To decide on the scenario likelihood usually the efficiency of technical measures and human intervention (‘measures’) is taken into account.

An overall typology of measures could distinguish between those being (functioning) permanent, independent of the state of the process (all passive measures are permanent), and those being activated by the state of the process. The latter measures can either disable actions (interlock systems, preventing certain actions from being performed, e.g. safe operating envelopes for processes) or initiate one or more actions (e.g. opening of a relief valve or emergency shut down).

Activated measures always require a sequence of detection – diagnosis – action. Using hardware, software and human action as building blocks alone or in combination can perform this sequence.

A more detailed classification can be specified as follows:

· A. Passive hardware measures (no actuation mechanism required to fulfil its safety function; e.g., a retention bund round a tank, enclosure designed for total containment or with elevated stack); passive hardware measures have a relatively high level of availability.

· B. Active hardware measures (require external source of energy to fulfil the safety function but operating without human intervention, e.g. automatic shutdowns, emergency cooling systems).

· C. Passive behavioural measures (behaviour consisting of staying away from defined areas, refraining from touching or modifying parts of the plant, and this behaviour alone constitutes the measure without any hardware being involved e.g. safety distances, exclusion areas, no smoking area)

· D. Active behavioural measures (behaviour consists of acting in defined ways whilst interacting with the dangerous part of the plant, and this behaviour alone constitutes the measure without any hardware being involved, e.g. evacuation in case of toxic or fire alarm, safe working methods when handling chemicals)

· E. Mixed measures, where both hardware and behaviour are involved, and where, in theory, any combination of A and/or B with C and/or D are possible, but where the combination of B with D are the most important, since they interact (e.g. shutdown routines triggered by warnings).

The following picture shows the schematic role of measures in the fault tree:
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There is no common approach concerning which type of measures should be taken into account for the selection of scenarios and passive measures are almost always considered to be effective. In principle, active hardware or mixed measures may be taken into account as well, when demonstration is made through the safety report of good effectiveness and reliability. The decision may also relate to a legal framework that mandates the presence of certain measures. Human intervention (=behavioural measures) as the only means of protection usually is not given credit in this respect.
B.
Assessment of the extent and severity of the consequences of identified major accidents

The assessment of accident consequences to people and the environment is essential in several steps of the overall risk assessment process and the safety report should summarise and document the conclusions of this assessment step. 
Within a safety report, the consequence assessment will be used for two different types of decision processes:

1. Consequence assessment constitutes an indispensable part of the systematic risk assessment aimed at the identification and establishment of technical/organisational safeguards to prevent major-accident hazards and to mitigate accident consequences, or to evaluate the efficiency and adequacy of the protective measures taken. 

2. Consequence assessment also describes the outcomes of specific accident scenarios selected in order to provide information especially for external emergency planning and land use planning around establishments. The results of this assessment should be presented in the form of “maps, images and descriptions”.

For the first type of process, the assessment may be carried out in a qualitative way only and without any calculation (in the strict sense, not in the meaning of “estimation”) of effects. Such an approach is often adopted for assessing the adequacy of existing or proposed measures or safeguards; for this type of approach only in exceptional situations (e. g. if the measure is very expensive) would a more comprehensive consequence assessment be considered. 

If the consequence assessment has the character of a more complete calculation it requires a  procedure that is some form of detailed modelling. In general, modelling the consequences of major accidents is based on several inputs such as for instance:
· the physical and hazardous properties of the substances in question (flammability, toxicology, etc.) 

· emission potential (thermal radiation, overpressure)

· release characteristics (amount, phases, conditions etc.) and

· weather conditions.

The foundation of modelling of this type is again a specific set of reference scenarios. In this case it is the right side of the “bow-tie” that serves as the starting point. For this assessment measures to limit the consequences (= mitigation measures) are taken into account (and mitigation measures may also be identified as a result of the assessment).

The following picture shows this part of the bow-tie, usually called the “event tree”:
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Results of this modelling exercise are expressed in terms of severity of (potential) impact. For safety reports, potential impact is commonly defined in terms of human health, although relative property or environmental damage may also be presented.  

Two main approaches are used to measure severity of impact: 
· the damage probit curve 

· fixed damage thresholds 

The probit curve approach considers the impact on a vulnerable receptor (e.g. a human being) over time and relates this impact to a probability that certain damage (physiological or material) will occur, given a specific level and time of exposure.  In contrast, the fixed threshold approach links specific impacts, such as the onset of death or serious injury, to specific level and time of exposure.  The thresholds are usually established, using probabilistic methods, as levels at which or above which particular effects are expected to occur.    Threshold levels for accidental airborne releases of toxic substances, static or dynamic thermal radiation, and overpressure have been calculated by various expert groups. An overview is given in German report SFK-GS-28.
 Their settlement is a matter of convention.

For the purpose of safety report scenarios the following endponts shall be used:

	Hazard
	Endpoint value

	Toxic load
	ERPG - 2

	Heat radiation
	3 KW/m2

	Explosion pressure
	0,1 bar


C.
Description of technical parameters and equipment used for the safety of installations

In connection with the risk assessment the technical parameters, the equipment used for safety and their fitness for purpose need to be justified.  This activity is usually performed together with the identification of scenarios and the initiating events. 

The safety report should discuss general criteria assumed (i.e. best available technology, good engineering practice, quantitative risk criteria), should give the reason why a method of presentation has been selected over and above other possible options, and in particular should describe:

· the criteria used to decide the degree of  redundancy, diversity and separation required for the prevention, control and mitigation measures;

· the reliability of components and systems and the efficiency of organizational measures;

· the functional calculations needed to confirm the capability of the measures to cope with the design-basis accidents  (design criteria and load assumptions according to the relevant good  engineering    practice;  time and order in which the measures become effective in relation to the  process/accident evolution and the man-machine interface etc.);

· feedback from measures to the system as a whole;

· declaration of compliance with relevant national regulations and relevant codes of practice.

Prevention, control and mitigation measures of a hazardous installation may include:

· process control system including back ups;

· fire and explosion protection systems;

· devices for limiting the size of accidental releases, e.g. scrubbing systems, water spray;

· vapour screens, emergency catchpots or collection vessels, and emergency shut-of valves;

· alarm systems including gas detection;

· automatic shut down systems;

· inerting systems;

· fail-safe instrumentation;

· emergency venting including explosion panels;

· fast shut-down and other emergency procedures;

· special precautions against unauthorized actions related to the plant security

Further details may be required of the safety relevant sections in accordance with the actual risk assessment. This description should thus include a substantial amount of data significant from the process engineering and technical safety standpoint; and cover the safety systems as well. This may include:

a) flow charts and Piping and Instrumentation (P&I) diagrams
;

b) flow patterns and machinery/equipment needed in the processes; inventories and key dimensions of the containers and pipes shall be available if relevant;

c) process conditions, i.e., pressure, temperature, concentration (their safe operation ranges)and any relevant thermodynamic and transport properties at the successive steps of the process such as:

· normal and maximum flows, consumption of reactants, production of intermediate/end-by-products (e.g. overall and substance mass balances);

· average or typical quantities normally or accidentally possible to be present, stored or in process;

· formation conditions of by-products and unplanned accident products;

· conditioning of the final products;

d) instrumentation, control/alarm and other safety systems;

e) relevant qualitative and quantitative  information on energy and mass transport in the processes, i.e., material and energy balances:

· in normal running;

· in start-up or shut-down periods;

· during abnormal operations;

f) characteristic process conditions and substance state parameters (i.e., temperature/pressure / concentration/boil-off fluctuation etc.).

5.3 Measures of protection and intervention to limit the consequences of an accident
Text of 96/82/EC, Annex II, No V
A. 
description of the equipment installed in the plant to limit the consequences of major accidents;

B. 
organization of alert and intervention;

C. 
description of resources that can be mobilised, internal or external;

D.
summary of elements described in a, B, and C above necessary for drawing up the internal emergency plan prepared in compliance with Article 11.

Regulation Nr. 55
 § 7 Safety Report:

(…)

(5) 
The description of protective and intervention measures for limiting the consequences of the   accident must include:

1. the description of the facilities installed in the enterprise for limiting the consequences of the accident, including the alarm system;

2. the procedure for giving the alarm and for the intervention;

3. the description of internal and external resources to be exploited;

4. a summary prepared on the basis of items 1, 2 and 3 of this subsection must be reflected in the emergency plan of the enterprise.

(…)
The safety report should also clearly include information which identifies any key mitigation measures  resulting  from the  analysis  that  are  necessary  to  limit  the consequences of major accidents, as referred to in annex II, part V of the Directive, namely :

· description of the equipment  installed  in  the  plant  to  limit  the  consequences  of  major accidents;

· organisation of alert and intervention;

· description of resources that can be mobilised, internal or external;

· summary of elements described above necessary for drawing up the internal emergency plan.
· It is very important that there is a clear link between the consequences of scenarios identified in section IV and the measures of protection and intervention to limit the consequences of an accident.
A.
Description of equipment

A description of equipment installed in the plant to limit the consequences of major accidents should be provided. This list should include an adequate description of the circumstances under which the equipment is intended for use.
B.
Organisation of alert and intervention

The organisation for alert and intervention should be adequately described. This description should include:

· organisation, responsibilities, and procedures for emergency response;

· training and information for personnel and emergency response crews;

· activation of warnings and alarms for site personnel, external authorities, neighbouring installations, and where necessary for the public;

· identification of installations which need protection or rescue interventions;

· identification of rescue & escape routes, emergency refuges, sheltered buildings, and control centres;

· provision for shut-off of processes, utilities and plants with the potential to aggravate the consequences.

C.
Description of resources that can be mobilised

The report should contain an adequate description of all relevant resources which will need to be mobilised in the event of a major accident. This report should include:

· activation of external emergency response and co-ordination with internal response;

· mutual aid agreements with neighbouring operators and mobilisation of external resources;

· resources available on-site or by agreement (i.e., technical, organizational, informational, first aid, specialized medical services, etc.).
D.
Summary of elements for the internal emergency plan

The report should include a summary of elements described above that are necessary for the preparation of the internal emergency plan to deal with major accidents, or for foreseeable conditions or events that could be significant in bringing about a major accident. It may be useful to include or refer to the internal emergency plan which has been drawn up to comply with Article 11 of the Directive.  
6.0 ANNEXES
6.1 Annex 1:  
Key data of substances and reactions

Physical substance properties, such as:

· boiling point

· melting point

· vapour pressure and density

· particle size

· evaporation enthalpy

Safety-related and reaction properties, such as:

· explosion limits

· flash point

· ignition temperature

· minimum ignition energy

· temperature of spontaneous ignition

· decomposition temperature and enthalpy

· reaction enthalpy

Effects data, such as

· toxicity

· irritant effects

· long-term effects

· carcinogenity

· synergism

· odour threshold

· sensitisation

Classification and labelling, eg:

· dangerous substances law

· transport law

Threshold limit and hazardous incident assessment values, such as:

· Threshold limit values such as MAK, TRK

· Hazardous Incident Assessment Values; IDLH; ERPG; AEGL

6.2 Annex 2: 
Informations on assessing hazard potentials

The following points are important when assessing the hazard potential:

· The technical purpose of the establishments/installations including basic operations (physical or chemical transformations, interim storage of educts and products, handling of waste materials and waste gases).

· Characteristic process parameters of establishments/installations (pressure, tempera​ture, physical conditions, reaction or kinetic parameters such as data on exothermic reaction ethalpies, autocatalysis, decomposition reactions, etc.) and their assignment to significant substance hold ups and massflows. The Operators attention is drawn to the guidelines entitled “Recognising and controlling exothermic reactions”
 

· The size, layout, type, construction and design of the establishment, for example storage facilities or processing plants, which can be operated continuously or as batch processes. Another important aspect is whether the individual facilities are located in buildings, surrounded by enclosures or are open-air plants. 

· Hazardous substances and their maximum quantities in each of the establishments/installations.

· Identification of the establishments/installations which are significant to safety, such as distillation columns, stirred reactors, furnaces, storage tanks, driers, pumps and pipes.

6.3 Annex 3: 

Informations on technical safety-related measures

The following factors may be important when determining and presenting technical safety-related measures:

· Safety-related construction and design characteristics of installation com​​po​nents, such as the material used (e.g. steel, glass or graphite), as well as location and overall design of these components.

· Safety-related maintenance at the establishment/installation

· State-of-the-art of safety technology, regulations, standards, guidelines, etc. which must be observed.

Measures to prevent, and limit the effects of events which could cause major accidents as defined in the Seveso II Directive, may include:

· process control systems to prevent excessive pressure or temperatures

· safe containment of hazardous substances

· safety valves

· measures to avoid explosive atmospheres (e.g. inertisation )

· measures to avoid sources of ignition (for example, using electrical installations according to qualified, i.e. standardised, cathegories of explosion protection, grounding )

· fire prevention measures

· defensive and constructional fire protection measures

· equipment of constructional explosion ptotection, such as rupture disks, explosion flaps and explosion suppression systems 

· rapid closure devices

· spillage-collection facilities 

· sprinkler systems

· gas detectors
· water/steam curtains 

6.4 ANNEX 4  External sources of hazard
External acts or events may constitute sources of hazard. The safety report must identify such sources of hazard, which are of importance from the point of view of the establishment.
A list of possible sources of hazard has been given below:
a. The impact of an accident (fire, explosion, spillage) which has occurred in a neighbouring establishment or transport node/road:
· other independent establishments located in the territory of the establishment;
· establishments located outside the territory of the establishment;
· transport of hazardous chemicals in the territory of the establishment/outside the establishment (e.g. road, railway, pipe transport, water transport, fuel terminal, air transport, etc.).
b. Operational dependence on the neighbouring establishments:
· equipment;
· pipeline;
· common electricity system, communications;
· and other.
c. Transportation system:
· the road network (work-related), including access roads;
· public roads located near the establishment;
· railway stations;
· airports.
d. Natural sources of hazard:
· extreme precipitation – rain, snow, hail;
· wind, storm/hurricane, lightning, etc.;
· extreme temperatures;
· lightning/static electricity; 
· floods;
· seismic activity;
· landslides;
· (forest) fires.
e. Neighbouring/adjacent networks:
· sewerage system, etc.
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� Regulation No. 55 of the Minister of the Interior of 12 May 2003 “The procedure for Preparation and Submission of Data Sheets, Safety Reports and Emergency Plans in Dangerous Enterprises and Enterprises Liable to be Affected by a Major Accident and Maintenance of a List of Enterprises liable to be Affected by a Major Accident” [RTL 2005, 79, 1107 – entered into force 17.07.2005]





� Regulation No. 55 of the Minister of the Interior of 12 May 2003 a.a.O.
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� Regulation No. 55 of the Minister of the Interior of 12 May 2003 a.a.O.





� Either by including details in the written document, by referring to the relevant documentation, or by including the documentation with the written document.


� For example: “single failure principle”, physical distance between the hazardous area and protected goods, inerting


� Regulation No. 55 of the Minister of the Interior of 12 May 2003 a.a.O.





� With regards to the use of maps, it depends on the individual case if multiple information is given in the same document; in principle it is a matter of the required level of detail but it is probably unwise to use large scale maps (e.g. such for land use patterns) to contain information on installation details.


� KAS-1 “Richtwerte für sicherheitsrelevante Anlagenteile (SRA) und sicherheitrelevante Teile eines Betriebsbereiches (SRB), � HYPERLINK "http://www.kas-bmu.de" ��www.kas-bmu.de� 


� Regulation No. 55 of the Minister of the Interior of 12 May 2003 a.a.O.





� Annex II uses the term “proposed” which may be understood in the meaning of “present” or “planned”.


� Regulation No. 55 of the Minister of the Interior of 12 May 2003 a.a.O.





� GUIDANCE ON THE PREPARATION OF A SAFETY REPORT TO MEET THE REQUIREMENTS OF DIRECTIVE 96/82/EC AS AMENDED BY DIRECTIVE 2003/105/EC (SEVESO II), 2005 


� as required by Annex III of the Seveso II Directive


� SFK-GS-38 Combating Interference by Unauthorised Persons, � HYPERLINK "http://www.kas-bmu.de" ��www.kas-bmu.de� 


� SFK-GS-28  Toxicological Data for scenaric Endponts , � HYPERLINK "http://www.kas-bmu.de" ��www.kas-bmu.de�  (also available in Estonian …….)


� Please give regard to the generic character of this term; there are various levels of information provided by P&I-diagrams of which not all may be suitable for safety report purposes


� Regulation No. 55 of the Minister of the Interior of 12 May 2003 a.a.O.





� TAA-GS-05  produced by the Technical Committee for Plant Safety (Technischer Ausschuss für Anlagensicherheit) for evaluating the safety-related aspects of exothermic reactions. � HYPERLINK "http://www.kas-bmu.de" ��www.kas-bmu.de� 
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