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Abstract

This paper outlines the principles and criteria used by the UK Competent Authority for assessing Safety Reports required by the Seveso II Directive. They are based on

(a) fundamental principles that enforcement should be targeted, proportionate, consistent and transparent,

(b) a  model which allows the process of assessment to follow 'quality' procedures.

The Competent Authority examines each Safety Report and uses criteria to help it to determine whether the purposes of Article 9(1) of Seveso II have been met. The basis of these criteria are described in the paper and particular focus is placed on how the Major Accident Prevention  Policy and safety management systems are assessed using some of these criteria.

1. INTRODUCTION

A key part of Seveso II is the requirement for the operators of top tier establishments (i.e. those with dangerous substances in quantities in excess of the higher thresholds in Annex 1) to prepare a Safety Report, which should meet the purposes required by Article 9(1). This paper describes the principles that HSE have developed, with its Competent Authority (CA) partners, the Environment Agency and the Scottish Environment Protection Agency, for the process of examining a Safety Report and the criteria for coming to conclusions about whether the purposes of a report have been met. 

In determining the principles and criteria to be used in the assessment of Safety Reports, the CA had to have clear views about what should be contained in a Safety Report. Without intending to be prescriptive the CA has published these views in a guidance document on Preparing Safety Reports [1]. The importance of clear and consistent procedures was highlighted when shortly before the Regulations were made in the UK, it was decided that the CA would charge operators for performing its functions under COMAH, including Safety Report assessment and coming to conclusions about a report.

2. LEGAL BACKGROUND
The primary UK health and safety legislation is the Health and Safety at Work Act. This Act sets goals for achieving health and safety and does not prescribe how those goals should be achieved. Regulations made under this Act follow the same philosophy, as far as possible. The Control of Major Accident Hazards Regulations (COMAH) Regulations, which implement Seveso II, have been made under this legislation. There is no legal permission required, such as a license, which could be linked to the regulator's conclusions about the Safety Report.

Even so, the conclusions of the Competent Authority’s assessment are linked to a 2 stage submission of a Safety Report for new establishments. Operators of new establishments, on which construction started after COMAH came into force, must submit a Safety Report to the CA within a reasonable period before construction. Operators will not be able to start the construction stage until they have received the conclusions from the CA. There is then a requirement for a second report to be submitted a reasonable period before the start of operations, which is taken to be the time when hazardous substances are brought into the hazardous installation for the first time.

Although COMAH has been made under health and safety legislation, the prevention of major accidents to the environment form an important part of the enforcement regime. Guidance on what is meant by a major accident to the environment for the purposes of COMAH [2] has been published to enable operators to concentrate on the necessary prevention and mitigation measures.

3. WHAT IS ASSESSMENT?
Assessment should be a structured process in which the CA examines the adequacy of Safety Reports. Before setting up procedures for assessment and the principles that guide them, we carefully analysed what Seveso II requires. 


 The CA's examination should assess whether the Safety Report:

· contains sufficient information 

· meets the purposes of a Safety Report, which is primarily to provide the demonstrations required. 

The conclusions of the CA's examination of a particular report are based on these 2 requirements. There is, however, a further statutory requirement on the CA. In examining the Safety Report and assessing whether the required demonstrations are made, the CA should carefully consider the measures described and in doing so should

· prohibit the operation of this establishment, installation or any part, where a serious deficiency is identified.

Assessment is an 'enforcement' activity, using the term 'enforcement' in its wider sense to include the wide range of influencing techniques used by regulators, ranging from advice, letters, notices, licensing, through to prohibition and prosecution.  Each is successful in the right context, but each has to be used within a recognised framework. For assessment of COMAH Safety Reports, principles have been devised which fully take into account the policy for enforcement followed by HSE. It should be transparent, targeted, proportionate and consistent. 

However, assessment is also quite a complex process, which requires good management practice to ensure a systematic process to deliver the enforcement policy.  Not surprisingly, we decided that an appropriate management model was the one adopted by HSE in its own guidance on effective safety management. The principles of the assessment process should therefore have a clear Policy and Organisation to deliver it, arrangements for Planning and implementation, supported by suitable Monitoring, Audit and Review arrangements (known as the POPMAR model). 

Using this management framework, as well as incorporating the recognised enforcement principles, we have been able to set out the principles and procedures for assessing COMAH Safety Reports. We also learned from other assessment processes, particularly safety case assessment in HSE's Offshore Safety Division for offshore oil installations and the licensing arrangements used by the Nuclear Safety Division, both of which have many similar aims to Seveso II.

4.  ASSESSMENT PRINCIPLES

The principles underpinning the assessment process, along with the procedures and criteria used by the CA, are listed in the Safety Report Assessment Manual [3]. This document can be found on HSE’s web site. There are 10 Guiding Principles which set the policy and 8 Administrative Principles which set the principles on how the process follows the POPMAR model. The following paragraphs summarise the main points.

4.1  Policy 

4.1.1 Operator retains duty
Although the CA will examine each Safety Report and come to conclusions about it, as well as identifying any serious deficiencies in the measures it describes, the duty to ensure that establishments, and installations within them, are designed, constructed and managed safely, remains firmly with operators.

4.1.2 All measures necessary

The term to take 'all measures necessary' to prevent or mitigate major accidents is not one that has any legal precedence in safety legislation in the UK.  We have interpreted this to mean that hazards should be avoided if possible or reduced at source through the application of inherently safe principles.  In this case, inherent safety means inherent safety, health and environmental protection (i.e. inherent SHE), in which, for example, the substances used are intrinsically less harmful or processes are used in which the consequences of loss of containment are reduced.  Where risks remain, then the recognised principle of ALARP (as low as reasonably practicable) will be used by the risk assessor for health and safety issues and BATNEEC (best available techniques not entailing excessive costs) for environmental matters. We recognise that the application of inherent SHE principles is economically more viable for new installations and these issues should be considered as early as possible during the design of the installation and for any modification. Consideration of inherent SHE will be a particular feature of assessment for pre-construction reports.  It is not intended to require justification of existing designs on the basis of inherent SHE, although such designs will be scrutinised against current good industrial practice.

4.1.3 Demonstration

For the purposes of a Safety Report required by COMAH, 'demonstration' is thought to mean 'show' or 'make the case/argument' rather than at the stronger end of the meaning of demonstration such as 'prove beyond doubt'. The implication is that information provided should be taken at face value and professional judgment  exercised by the assessor, rather than extensive in-depth scrutiny or exhaustive examination.

COMAH applies to a wide range of establishments differing in size, numbers of employees, complexity, technology, culture, environment surrounding the site and resources and expertise available. They have one thing in common; they all have major accident potential, although even then there are a wide variety of hazards. Clearly a Safety Report for an ammonium nitrate store will not contain the same amount of information as a report for a multi-million pound oil refinery but both must make the same demonstrations.

The demonstration, however, should be proportionate. The depth of the demonstration relates to the hazard but more particularly to whether the process is unusual, innovative, and complex or whether there are existing standards/guidance. The size of the establishment or the resources of the operator do not determine the depth of demonstration required, only the amount of information required to describe what is going on.

4.1.4 Enforcement strategy

Assessment of Safety Reports is part of an overall enforcement strategy for COMAH top tier establishments.  It is not an isolated or 'one-off' process.  Information gained from assessing the Safety Report is used to inform a subsequent inspection plan by the CA.  Similarly, inspection will help the CA to continue to build up its knowledge and experience of an operator and a particular establishment, which will, in turn, help it to assess each subsequent report.

The assessment of a Safety Report is based on the documentary evidence in the Safety Report, or referenced by it.  There are no site visits to check the accuracy of information, other than following up on suspected serious deficiencies, but conclusions are also based on other information readily available such as previous inspections, investigations, reference books and other sources of information.  Assessors may seek further clarification from the operator on the contents of the report, which, exceptionally, could include site visits.

Even though, we have decided not to undertake inspection visits in forming conclusions about the operator’s demonstrations in preventing or limiting major accidents, the Safety Report will be used as a fundamental source of information for future inspection. After the assessment is completed, the assessors will make recommendations which will be developed into an inspection plan for the site. The inspection plan for each establishment will form part of the inspection programme for the next 5 years when a review of the report will be required. The contents of each Safety Report will be subject to verification as part of the continuing inspection programme. The CA’s conclusions may be subject to subsequent review as a result. 

Although, Safety Reports and their assessment is a key part of the enforcement strategy for top tier establishments, it is inspection, following a programme informed by the Safety Report, which is central to the CA’s approach to ensuring operators are taking all necessary measures to prevent or limit major accidents.

4.1.5 Selection

It is often impossible for the CA to examine every part of each Safety Report in detail.  This is particularly the case for large reports dealing with complex or unusual processes.  Instead, parts of a Safety Report are selected for full examination.  Selection will be guided initially by hazard and by previous assessments both at the particular and related establishments and installations. With this knowledge, account can be taken of plant or system vulnerabilities, or weaknesses in the safety management system and the risk of these contributing to major accidents.

Although a Safety Report may be selectively examined in detail, it will be read thoroughly at least once by the Assessment Manager (see below) and in practice we have found that all the assessors need to read the report in full to assess selected issues.

4.1.6 Serious Deficiency

A site visit will be paid where a potential serious deficiency is identified in the measures described to prevent a major accident or limit their consequences during the assessment process.  Action, jointly with the agencies where appropriate, will not be delayed to complete the assessment process.  Assessors will have to obtain first hand evidence to support prohibition action and check the facts with the operator, before a prohibition notice is issued.  

4.2 Organising

An Assessment Manager (AM) is appointed for each Safety Report to be assessed, who will act as the primary point of contact for dealings with the report.  The name of the AM will be agreed between HSE and the Agencies.  Normally the AM will be the site inspector working in the HSE inspection group dealing with the site, but will depend on the main risks i.e. whether there are environmental or health and safety risks.

Assessment will be by a team composed of the necessary competences e.g.:

· the local inspector - who will manage the assessment process, assess safety management issues and other matters on which he/she has knowledge and bring the conclusions together;

· the discipline specialist - who will provide specialist input eg on process safety, mechanical, electrical or civil engineering. This resource is perhaps the most difficult to make available within the necessary time scales. Primarily, specialists are available in teams located in regional offices. Other sources, which are planned for at the beginning of each planning year, include specialists from HQ, other Divisions and where the necessary specialisms are not available from a contractor;

· risk assessors - who look at the techniques for identifying and analysing the hazards, consequences and risks and be able to confirm that the major accident scenarios have been properly identified;

· agency representatives - who will look at the above issues, but focusing on the risks to the environment. The key to this is the environmental risk assessment, on which there is draft guidance [4] available.

An assessment team is brought together for each Safety Report. Some of the team will have more than one task. A separate central risk assessment unit has been in operation for many years. However, the work of this unit is now being devolved to local offices and being done by other members of the report assessment team. Only large, complex or unusual operations will be retained by the central unit. Guidance is in preparation to give benchmarks to help with consistency.

4.3 Planning and Implementation 

Critical to the smooth working of the assessment team is the drawing up of the assessment plan, its implementation and an ‘assessment outcome’ meeting.


The AM devises an assessment plan for each Safety Report to include:

· names of the assessment team
;

· the resources likely to be required
;

· aspects of the report likely to be assessed, including the Target Agenda
;

· 
milestones and timing for particular stages of the assessment.

The Target Agenda sets the items in a Safety Report to be assessed in full and records the reasons for this.  

The assessment team members are allocated their tasks and asked to conclude whether the operator has met the purposes of a Safety Report and made the demonstrations required by Article 9(1), based on what they have examined. In examining the report, they may decide that there is insufficient information to come to a conclusion in the report itself. The assessors must then obtain further information from the operator, liaising with the AM, until they are satisfied that they have sufficient to come to a conclusion. At this stage it should be become clear whether there are any serious deficiencies in the measures for preventing major accidents and limiting their consequences, including the management arrangements for delivering these measures.  As individual members of the team undertake their examination, they will follow up on suspected serious deficiencies, as they are identified, again liaising with the AM.  

During assessment, team members also accumulate information from the Safety Report and form overall views about how the operator manages the establishment, not just as a result of the arrangements and systems described but also from the conditions described, in other words how they have been put into effect.  All these matters will be discussed at an assessment outcome meeting.  The prime purpose of the assessment outcome meeting is to produce agreed conclusions and initially send them in draft to the operator. The operator will then have an opportunity to discuss these with the assessment team, before conclusions are sent formally.

Where one or more of the demonstrations written in the Safety Report has not been made, the assessment team will decide the action it will take. Normally this will require the issue of an Improvement Notice to remedy the problem/s. There may be deficiencies in the measures described, which are neither seriously deficient nor are they such to prevent the operator making the overall demonstrations. In these cases, the team will decide their relative importance and recommend how they should be addressed in the subsequent inspection plan.  

4.4 Monitoring, Auditing and Review Arrangements

The assessment of each Safety Report is treated as if it is a separate project. Key tasks and milestones of the assessment process have been identified and arrangements for monitoring have been included for the Assessment Manager and line management. Detailed arrangements for benchmarking, reviewing and auditing the work of assessors have been delayed because of re-organisation within the Chemical and Hazardous Installations Division of HSE. A new Benchmarking and Operational Intelligence unit has been set up with responsibility for developing these arrangements. When finalised, the assessment procedures will be designed to conform to ISO 9000 quality procedures.  

5.  CRITERIA
A number of assessment criteria have been devised to help us assess Safety Reports in a consistent way and to target the important issues.  We have consulted industry, trades unions, local authorities, environmental bodies and other interested parties on these. They are available, as part of the Safety Report Assessment Manual [3], as well as the principles and procedures referred to earlier.

The assessment criteria are currently presented in 5 parts. These parts do not entirely match the structure of the 5 purposes in Article 9(1) but they are divided in a way that is thought to be logical for the assessor to consider the information and how the demonstrations are made. The 5 parts to the criteria are as follows:

· descriptive - these have been devised to allow the Assessment Manager to conclude whether enough basic information has been provided in the report before time and effort is spent on an assessment in detail. This early examination will allow an early return of the report where the information provided is grossly insufficient;

· predictive  - these have been devised to allow the assessor to judge what the major accident scenarios are going to be, before considering whether the necessary measures have been provided. They will also be used to assess the thoroughness of an operators risk analysis;

· MAPP and Safety Management Systems (SMS)







- these relate to the matters required by Annex III of Seveso II. They are concerned with the processes that ensure the management arrangements are adequate;

· technical - these include the engineering measures taken to prevent a major accident and to limit the consequences of such an accident. They also relate to the necessary procedures that must be in place. The criteria are presented in a way that follows the life cycle of an installation;

· emergency response







 - these relate to demonstrating that the necessary measures to limit a major accident have been provided, including the drawing up of an emergency plan and providing the required information for the development of an off-site emergency plan.

The assessment of how successful the technical and procedural arrangements for preventing a major accident or limiting its consequences can also be used to assess whether Article 9 (1)(a) has been met, in other words whether the MAPP and SMS have been put into effect.

There are over 100 criteria. They are intended to be a guiding framework within which professional judgments are made. They are not intended to be a tick list representing a pass or a failure for each criterion.  The criteria indicate the type of information that assessors should think about and look for, if appropriate, for them to come to conclusions about the report. They will be supported by more detailed guidance to assessors, in preparation, on performance standards that will meet these criteria, e.g.:

· guidance on what might be expected in Safety Reports dealing with specific and commonly found processes e.g. LPG filling installations, warehouses, storage and handling of highly flammable liquids, chlorine at waterworks. These are referred to Safety Report Assessment Guidance books (SRAGs). Although intended for use by CA assessors, these will be made available on the Internet and are currently subject to consultation;

· an electronic database of  recognised standards and guidance, with an outline of what they cover and where there may be gaps in the standard or guidance for particular industries.

A Safety Report may not need to address all the criteria in detail to make the required demonstrations. It is a matter of judgment by the assessor as to what is proportionate, which are required and to what extent. The following give 2 examples:

(a) an LPG filler or a warehouse operator may rely fully on published guidance to show that they have taken the necessary measures to prevent major accidents and limit their consequences in relation to persons on site. This will mean that the there is no need to meet the majority of the criteria relating to risk assessment and the techniques used which cover these risks. However, further information supporting demonstration will be required because most published health and safety guidance and standards only relate to risks on-site. Risks to people off-site or the environment may well require some detailed risk assessment or reference to further published guidance prepared by the industry, if such were available. 

(b) On the other hand, sites manufacturing or storing explosives will not be allowed to operate without an explosives license and this will not be given unless the quantity of explosives to the distance (Q/D) from occupied buildings off-site, for example, meets the necessary criteria. Demonstration in the Safety Report that the consequences of a major accident are limited need only refer to the published Q/D criteria or any other arguments used to obtain the license to support the demonstration. Even so, further demonstration will be required to show how a major accident is prevented.

6.  ASSESSMENT OF SAFETY MANAGEMENT SYSTEMS
To show how these the criteria were derived and are used, this paper focuses on the criteria for assessing the Major Accident Prevention Policy (MAPP) and Safety Management Systems (SMS). The primary model used by HSE for assessing management arrangements is that described in an HSE publication HS/G65 Successful Health & Safety Management [5] which was revised and updated in 1997. The new edition describes a 3 component model illustrating three different targets for management effort in controlling risks.

6.1 Three Component Model
Together, the following 3 components can be assembled into a single 'picture' of a health and safety management system to form a framework for planning and inspection.

Workplace precautions protect people at the point of risk. They include physical equipment such as guards on machines or relief valves on pressure systems and 'software' such as instructions or systems of work. 
Risk Control Systems (RCS) produce the appropriate workplace precautions. Organisations need to have a range of RCS which are appropriate to the hazards arising from their activities and which are sufficient to cover all hazards. This means that each organisation has to build up a profile of the risks to which its employees and others may be exposed. The design, reliability and complexity of each RCS needs to be proportionate to the hazards and risks inherent in the operation. For major hazards, typical RCS include control of contractors, permits to work, plant and process change and operating procedures.

Management arrangements are necessary to organise, plan, control and monitor the design and implementation of the RCS.

6.2 Linking the model with Seveso II requirements

When we looked at the requirements under Annex III of the COMAH Directive for the MAPP and the SMS, we wanted to avoid restructuring our model. Our experience allowed us to make explicit links between the new requirements in Annex III and the management model in HS/G65.

The links were made as follows:

	ANNEX III (ref to para in brackets)
	HS(G)65 ELEMENT

	MAPP (a)
	Policy

	SMS (b)
	POPMAR

	Organisation and personnel (c)(i):
	Organising - control

	Roles and responsibilities (c)(i)
	Organising - control

	Training (c)(i)
	Organising - competence

	Involvement of employees (c)(i)
	Organising - co-operation

	Identification and evaluation of major hazards (c)(ii)
	Planning and implementing

	Operational control (c)(iii)
	Risk Control System for safe operation, including control and communication

	Management of change (c)(iv)
	Risk Control System

	Planning for emergencies (c)(v)
	Risk Control System

	Monitoring performance (c)(vi)
	Monitoring - active and reactive 

	Audit and Review (c)(vii)
	Audit and Review


The 'fit' between COMAH and HS/G65 is very close. Communication, which is dealt with specifically in the HS/G65 model, is not mentioned in Seveso II but is implicit under the other headings as a means of establishing and maintaining controls. There are 3 sets of Risk Control Systems specified under COMAH for operational control, management of change and planning for emergencies. 

Of  the 100 plus assessment criteria referred to earlier, there are 33 criteria dealing with the MAPP and SMS. In the Safety Report Assessment Manual, each is described with an explanation why they are there (it was important to refer back to the Directive where necessary and to explain why individual criteria added value) and to include some examples of evidence which would satisfy the requirement. An example of one of the criteria is shown below:

	CONTROL

	

	Criterion: 
The Safety Report should show that the control of major accident hazards within the operator's organisation is a line management function

	

	Reason:
Line managers are responsible for controlling the processes which give rise to the major accident hazards. It is therefore essential that they are made responsible for controlling the risks because they take business decisions on a day to day basis

	

	Examples of evidence:

	

	Information to confirm that the control of major accident hazards is a line management function

	

	Reference to job descriptions or other documents in which responsibilities for the control of major accident hazards are explicitly allocated to line managers

	

	An explanation indicating that safety and environmental professionals act in support of line management’


6.3 Summary of assessment of a MAPP & SMS

The purpose of assessment of the MAPP and the SMS is to answer 5 questions:

· Does the Safety Report contain a MAPP?

· Does the information in the Safety Report demonstrate that there is a SMS for  implementing the MAPP?

· Does the information provided in the Safety Report as a whole demonstrate that the MAPP and the rest of the SMS have been out into effect?

· Does the information demonstrate that all necessary measures have been taken to prevent major accidents and to limit their consequences for people and the environment?

· Has the assessment revealed any serious deficiencies in the measures taken for the prevention and mitigation of major accidents?

The approach to the MAPP and the SMS will be the same as for all the other elements in the Safety Report. The Safety Report describes a series of outcomes which are themselves determined or influenced by the SMS. This includes the technical descriptions and predictive elements. The SMS will be assessed as a whole, not as a series of isolated parts.

6.4 Seriously Deficient

Determining what is a serious deficiency is perhaps the most difficult part of assessing a Safety Report. The following circumstances are those that are described to inspectors that might arise, each may be subject to prohibition action but only after a site visit to establish the facts and circumstances:

· the MAPP is seriously deficient or absent

· the whole SMS is seriously deficient or absent

· a single element of the SMS or a RCS is seriously deficient or absent

· there are a number of elements in the SMS or RCS which, taken in isolation, are not seriously deficient, but when viewed as a whole, render the whole SMS seriously deficient

· there are a number of elements in the SMS or RCS which, in total, are not seriously deficient, but when evaluated together with technical and/or predictive shortcomings, render the report seriously deficient. 

7.  CONCLUSIONS
The process of assessment of Safety Reports is a complex one, which should follow the same principles used for other enforcement activities. Coming to conclusions about a report is not an end in itself in the UK process but an essential part of developing an inspection programme by the CA to ensure that all necessary measures are taken to prevent major accidents or limit their consequences.

In coming to conclusions about Safety Reports, the UK CA has developed over 100 criteria, with supporting explanation, for use by its assessors.  These criteria have been developed using the accumulated experience within the Competent Authority from its inspection of the onshore major hazard sector and elsewhere and adapted to meet the requirements of Seveso II. 
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