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Abstract 

The Seveso II Council Directive requires periodical inspections of the major hazards establishments by the authorities. For the lower tier establishments safety reporting is not required and written documentation might be less available. The Council Directive requires at least a Major-accident prevention policy document and a Notification describing the inventory of hazardous chemicals. The Council Directive also requires these establishments to show to the authorities that they have a Safety Management System, which should address the following issues: organisation and personnel, identification and evaluation of major hazards, operational control, management of change, planning for emergencies, monitoring performance, and audit and review. The NIVRIM lower tier inspection tool discussed in this paper is specifically developed to assist the inspection team of the authorities to identify whether establishments comply with the above-mentioned Seveso II-requirements. NIVRIM is initiated by the Ministry of Social Affairs and Employment. NIVRIM has an approach consisting of six steps: (1) preparation of the inspection, (2) inspection of Major-accident prevention policy document, (3) dialogue with establishment’s managing director, (4) inspection of safety management system, (5) assessment of findings, and (6) notification to establishment.
1. BACKGROUNDS OF THE NIVRIM INSPECTION TOOL

The Seveso II Council Directive requires periodical inspections of the major hazards establishments by the authorities. For the high tier establishments a Safety Report is mandatory which will serve as the base for inspections. For the lower tier establishments safety reporting is not required and written documentation might be less available. The Council Directive requires at least a Major-Accident Prevention Policy document and a Notification describing the inventory of hazardous chemicals. The Council Directive also requires these establishments to show to the authorities that they have a Safety Management System (SMS). Most establishments will have additional written material, like procedures and organograms.

The EU-directive 96/82/EC is implemented in the Dutch Decree on Risks of Major Hazards 1999 (Brzo ’99), on which the NIVRIM inspection tool [1] is based. NIVRIM is a Dutch acronym meaning “Not Safety Report Inspection Method”. The tool consists of a checklist with attention points which enables the inspection team to check whether the Major-accident prevention policy document complies with the requirements in the Decree. The tool also contains attention points to identify whether the safety management systems implemented by the relevant establishments exist and are adequate for major hazards risk control. The tool is not meant to test a complete safety management system containing elements outside the major hazards scope as well. 

The safety management system should consist of the following issues laid down in the Seveso II Directive: 

A. organisation and personnel

B. identification and evaluation of major hazards

C. operational control

D. management of change

E. planning for emergencies

F. monitoring performance

G. audit and review.

Furthermore, it must be shown that these issues are part of the total establishment’s management system and that the safety management system works. For that reason, the NIVRIM tool checks three subsequent elements of the safety management system’s issues: whether the issue is present, whether the issue is complete and whether the issue is just.

In order to judge the quality of the SMS the AVRIM2-control loop [2] is used as a frame to check whether risk control of major hazards is performed systematically and structured. The AVRIM2-control loop checks whether

· goals are formulated

· plans are made available with which the goals can be realised

· plans are implemented and executed

· the outcomes of activities are compared with the original plans based on which improvements can be defined

· improvements are realised

· the organisation can prove that major hazards risk control is a continuous process with necessary interactions within and from outside the organisation.

2. NIVRIM STRUCTURE

The NIVRIM lower tier inspection tool is specifically developed to assist the inspection team of the authorities to identify whether establishments comply with the above-mentioned Seveso II-requirements. NIVRIM is initiated by the Dutch Ministry of Social Affairs and Employment. NIVRIM has an approach consisting of six steps:

Step 1 – The inspection team prepares the inspection based on the Notification and requests for underlying documentation (major-accident prevention policy document, written procedures and so on). Step 1 aims at achieving insight in the risks of major accidents and the characterisation of the establishment.

Step 2 – The inspection team checks whether the establishment has a Major accident prevention policy document and whether it complies with the requirements in the Decree Brzo’99 in which the Council Directive is implemented. The aim is to control the completeness of the document. 

Step 3 – The inspection team holds a dialogue with the establishment’s managing director to identify whether the establishment has a logic explanation of their major-accident prevention policy, and why the risks can be best controlled as they do. Preferably, the managing director should not be accompanied by staff members in this dialogue. The aim of step 3 is to identify the strong and weak spots of the establishment’s safety management system.

Step 4 – The inspection team investigates the requirements of the safety management system (the above mentioned seven issues) in greater detail based on the written material and conversations with relevant staff members. Additionally, the inspection team visits the major hazards installations and talks to personnel (operators, maintenance people) to check the effectiveness of the written procedures. The aim of step 4 is to check completeness in greater detail and to justify the effectiveness on the work floor.

Step 5 – The inspection team assesses their findings on the quality of the safety management system and formulates recommendations with respect to the weak spots in it. The findings are mapped on the AVRIM2-Control loop (developed for inspections of higher tier establishments) to identify whether the establishment’s approach to safety control is systematic.

Step 6 – The inspection team officially rounds up the results of the inspection and notifies the establishment accordingly.

For steps 1,2 and 4 supporting questionnaires are prepared, for step 3 a list of attention points is made, and for step 5 the AVRIM2-loop is mapped on the questions of step 4. The whole NIVRIM procedure has been tested at a chemical establishment.

3. STEP 1 – PREPARATION OF INSPECTION

The goal of step 1 is to get insight into the technical aspects of the major hazards risks, into the characteristics of the establishment and the safety management system. The inspection team needs to identify which hazardous materials put the establishment under the Decree Brzo ’99, and which risks can be expected. The team will check the presence and size of the risk. Furthermore, they make a first orientation on the safety management system. Available information sources are: the notification, the licence, and any available establishment documents (such as safety handbooks, procedures, risk assessments, internal emergency plans and so on). It has been recognised that checking documents is a necessity prior to inspection, as lack of background material might hamper an adequate inspection.

In step 1 the following attention points are addressed:

1. Diversity of the establishment with respect to hazardous materials

2. Type of activities: storage, batch or continuous processes, (un)loading

3. Categorisation of the establishment: one hazardous material – one activity, a variety of hazardous chemicals – one activity, production processes and other activities, mixed company, primary activity is not hazardous (additional means like ammonia cooling machines)

4. Amounts of hazardous materials compared to the lower tier and safety report requirements

5. Size of the terrain compared to potential accidents (also to identify potential domino-effects)

6. Number of exposed persons within the establishment for the ‘worst-case’ scenario

7. Size of the potential consequences

8. Background factors or circumstances driving the major hazards risks, such as corrosion, erosion, operator errors, side reactions, external factors (e.g., weather, flooding)

9. Potential effects in cases of loss of containment: fire, explosion, gas cloud

10. Age of the site

11. Age of the installation.

4. STEP 2 – INSPECTION OF MAJOR ACCIDENT PREVENTION POLICY DOCUMENT

The goal of step 2 is to check whether the document is present/available and whether it is complete. The document will be checked concerning the following points:

· Policy goals to prevent major hazards accidents

· Tasks, responsibilities and authority to execute prevention plans

· Criteria to evaluate major hazards risks

· Available means

· Implementation of plans into in solid plans

· Implementation and evaluation of prevention policies

· Communication structure.

Examples of questions, e.g. for the inspection of the policy principles:

· Does the establishment have measurable main goals and principles to prevent and mitigate major accidents?

· Has been described who is responsible in the organisation for the realisation of the policy to prevent and mitigate major accidents?

· Has been described which means are available for the realisation of the policy to prevent and mitigate major accidents? Does it show commitment of the management?

The quality of the Major accident prevention policy document is rated on a three-point-scale:

· Bad – General goals are written in the document, but they are not measurable and it is unclear who is responsible for the realisation of the safety policies.

· Reasonable – The document ‘hits’ most issues mentioned in the NIVRIM-checklist. In general terms, goals and principles of the prevention policy are described, the translation in concrete safety goals and plans are given for various parts of the organisation. Criteria for the evaluation of major hazards risks are provided. Also responsibilities within the establishment are clear. However, the document does not address sufficiently the available means, implementation and evaluation of policies, and the way in which policies are communicated with personnel involved in prevention policies. 

· Good – The document contains all elements mentioned in the NIVRIM checklist of step 2.

5. STEP 3 – DIALOGUE WITH THE ESTABLISHMENT’S MANAGING DIRECTOR

Commitment of the establishment’s management has been identified as a major concern for major hazards prevention policies and its implementation. In order to prevent too much staff involvement in the commitment check, in step 3 of the NIVRIM tool the inspection team holds a dialogue with the managing director(s) only. The goal of step 3 is to get an overall picture of the major hazards prevention policy and the quality of the safety management system. 

The managing director(s) should be able to answer the following questions. If the major hazards prevention policy document is present: why is it written as it is now, regarding the establishment’s major hazards risks, and how is the document related to the current safety management system? If the major hazards prevention policy document is absent: why is it not written down, which prevention policy is implemented instead and how is that related to the current safety management system? 

Issues to be addressed in the dialogue are:

· Nature of the risks

· Mitigation measures already taken to control risks

· Layout of the safety management system: backgrounds, organisational structure, responsibilities, procedures, available means, communication structure, education and training, policy concerning contractors

· Relation with general management system

· Interaction with other parts of the management system (environment, occupational safety, quality and major hazards).

The dialogue should show sufficiently whether management is aware of their major hazards and whether they are fully aware of how to control these risks appropriately. The need to have general knowledge of the mitigation measures taken and way in which the safety management system addresses these risks.

6. STEP 4 – INSPECTION OF SAFETY MANAGEMENT SYSTEM

This step is a crucial part where the functioning of the safety management system is checked in greater detail. In this step the inspection team checks the SMS with respect to its presence, completeness and its justness at the workshop floors. The team will hold conversations with various staff members and production plant managers responsible for parts of the SMS, and verifies their findings by talking to personnel at the shop floor level. 

In this step the SMS is split into the seven issues mentioned earlier in section 1.For each issue a checklist is available with questions for which the presence, completeness and justness can be marked on a four-point scale indicating respectively: absent, weak, reasonable, and present. A four-point-scale is chosen in order to distinguish between above and under the average situation, which could often be the result when using a three-point-scale.

Each issue of the SMS is evaluated in total again using a similar four-point-scale:

· Absent: no systematic approach

· Weak: systematic approach weakly developed 

· Reasonable: systematic approach available and more or less complete, execution could be improved

· Present: systematic approach is present, complete and justified at the workshop floor.

Checklist

	
	P
	C
	J 

	1. Are tasks, responsibilities and authority of own personnel (at all levels in the organisation), involved with major accident risk control documented, for each phase of the life cycle?

· Design/changes

· Normal operation

· Maintenance during normal operation

· Maintenance during ‘stops’
	--

-

-/+

+
	
	

	2. Are tasks, responsibilities and authority of personnel of third parties (contractors), involved with major accident risk control documented? 
	
	
	

	3. Is the communication and supply of information on major accident risk control organised (e.g. safety committees, safety representatives, top management commitment)?
	
	
	

	4. Are requirements formulated for own personnel regarding major accident risk control (knowledge and skills, training and education)? 
	
	
	

	5. Are requirements formulated for third party personnel regarding major accident risk control (knowledge and skills, training and education)?
	
	
	

	6. Are training and educational programs available for own personnel, in which major accident risk control is explicitly dealt with? 
	
	
	

	7. Is there an alert mechanism that responds to external signals which might influence the organisation and demands on the personnel?
	
	
	

	8. Are there checks whether own personnel (or third party personnel) complies with the requirements formulated for major accident risk control? 
	
	
	

	9. Does daily work comply with the division of tasks, responsibilities and authority? 
	
	
	

	10. Do communication and supply of information take place according to the established structures? 
	
	
	


Table 1. Checklist for issue: organisation and personnel. P=present, C=complete, J=just.


   -- means absent, - means weak, -/+ means reasonable, + means present.

For one of the seven issues an example is given in Table 1: organisation and personnel. The Decree Brzo ’99 requires

· to be clear on the tasks and responsibilities of the personnel involved with major hazards control at all levels in the establishment

· to be clear on the recognition of needs for training of personnel, and

· to be clear on the organisation of training and participation of personnel, contractors and sub-contractors.

The structure of the safety organisation including the organisation of the establishment fire brigade, must be accomplished from the highest level in the establishment to the workshop floor level. The following elements need to be available:

· organisational structure, e.g., as an organogram

· functions, responsibilities, authority with respect to major hazards risks for all personnel carrying out work which might influence safety

· the communication structure with respect to safety

· the interaction between the various phases of the life cycle: design, construction, operations and maintenance and the way in which the organisation handles that

· training and education of personnel and (sub)-contractors for major hazards prevention.

The inspection team fills in the three right columns of the checklist using the four-point-scale mentioned earlier (see notation in table 1). The first two columns by talking to staff and department managers, the last column by talking to personnel at the workshop level. Each issue checklist will be evaluated using the four-point-scale. For the issue in table 1, the results could be

· Absent: Safety organisation is not available. The structure of the safety organisation is unclear; tasks, responsibilities and authorities are not fixed; there is no communication on safety matters and the provision of information lacks.

· Weak: Safety organisation is present, but not complete. It is clear who is involved in the organisation of safety. The tasks, responsibilities and authorities are fixed in an overall sense. Communication on safety matters takes place if there is a reason for it.

· Reasonable: Safety organisation is more or less complete, but the implementation could be improved. The structure of the organisation of safety is clear. Tasks, responsibilities and authorities are fixed. The communication structure is clear. However, working under the fixed structures lacks.

· Present: Safety organisation is present, complete and just. The structure of the organisation of safety is clear. Tasks, responsibilities and authorities are fixed. Communication on major hazards risks is treated systematically. There is a training and educational program adapted to the needs for present risks. The training program is evaluated constantly and adjusted to new needs.

7. STEP 5 – ASSESSMENT OF FINDINGS

This step is an important part of the inspection as in here all bits and pieces collected during the previous steps of the inspection, are put together in order to get a quality picture of the functioning of the safety management system. In the major hazards policy of the Dutch Ministry of Social Affairs and Employment a dedicated management and control loop is developed, originally for the establishments with mandatory occupational safety reporting. The loop is known as the AVRIM2-loop [2]. Although the number of questions of the NIVRIM checklist of step 4 is much smaller than applied in the AVRIM2-inspection tool, the loop can be very well used to check the adequacy of the safety management system of lower tier establishments.

The loop, shown in figure 1, consists of 15 elements and relations. The loop has three major compartments of which the NIVRIM inspection tool concentrates on the middle compartment: installation management. The middle compartment consists of three levels: human reliability, communication, control and feedback, and organisation and standards. NIVRIM checks the way external factors influence the organisation, but does not check the external factor itself. The same is true with the hardware reliability. The inspection does not address that, but it checks the relation with human reliability and feedback.

Table 2 shows a matrix in which the various questions of the seven checklists of the inspection in step 4 are mapped on the 15 elements and relations of the management and control loop in the left column. The matrix shows two rows: the upper row contains the 15 elements and relations of the loop in figure 1, the lower row contains the number of questions in the checklists of the seven issues together. If all questions are asked in an inspection, the matrix provides a good input to an overall assessment of the safety management system of the establishment. In many cases, not all questions will be asked, but if the questions are spread over the loop it does create a sound base for an assessment. It is, however, important that the inspection is not restricted to checking the presence and completeness only, inspection of the justness is very important. 

	   1
	   2
	   3
	   4
	  5
	   6
	   7
	   8
	   9
	  10
	  11
	  12
	  13
	  14
	  15

	   0
	   1
	   5
	  10
	 26
	  17
	   6
	   1
	   1
	    8
	    4
	  15
	  10
	    8
	    6


Table 2. Number of questions of the seven checklists of step 4 (lower row) for each element and relation of the management and control loop of figure 1

8. STEP 6 – NOTIFICATION TO THE ESTABLISHMENT

As NIVRIM will be used in a formal procedure required under the Seveso II-Directive and the Decree Brzo ’99, the establishment must receive a formal notification with the findings of the inspection team. The exact terms of the notification are not discussed in here.


[image: image1.wmf]
Figure 1 Management and control loop [2]

9. DISCUSSION

The NIVRIM inspection tool has been developed for the Dutch Ministry of Social Affairs and Employment and focuses primarily on the work of the Labour inspection. During the development of the tool, NIVRIM is used in a test exercise with a (high tier) chemical company in the Netherlands. During that test exercise the inspection team was broader as it also involved inspectors of the environmental inspection and fire inspection next to the labour inspection. For that reason, some of the questions are already adjusted to a broader inspection team. The use of NIVRIM in the test exercise was well received by all parties, and it has shown its usefulness in inspections.

The development of the NIVRIM tool is based on the following premises. Lower tier establishments are not required to provide information beforehand to the inspection team. The Major-Accident Prevention Policy document should be available on the site, but should not be sent to the inspection team. Discussions with major hazards inspectors of the Labour Inspection and experiences in the test exercise have indicated the need to be prepared with documentation prior to the start of the inspection. For that reason, step 1 is extended with a review of relevant documents, in order to prepare the inspection team for the next steps.

Another point of concern of the inspectors is the lack of inspection of the technical hardware in the NIVRIM tool. The development of the tool was explicitly aimed at not taking technical inspections into account. It is however recommended to accommodate to some extent for this concern. In any case, in step 1 a few questions are inserted to check the basic causes of potential major accidents (e.g., corrosion). 
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