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Introduction

The “ Seveso II” Directive (96/82/EC) is aimed at the prevention of the major accident hazards
involving dangerous substances, and the limitation of their consequences for man and the
environment, with a view to ensuring high levels of protection throughout the Community in a
consistent and effective manner. A requirement for a “Safety Report” is included in the Directive as
one of the principal measures to achieve this aim.

This document is intended to provide guidance to assist with the interpretation of the requirements on
“Safety Reports” contained in the Directive. This guidance is not legislation. It should not be
considered mandatory and does not preclude other reasonable interpretations of the requirements in
the Directive.

The relevant text from the Directive is contained in Article 9 on “Safety Report” and Annex II on
“Minimum data and information to be considered in the safety report specified in Article 9”. For
convenience, this text is included in Annex A and the subsequent sections add further interpretative
guidance to elaborate where considered useful. The guidance is intended to specify the information to
be contained in the report but is not intended to prescribe a particular format for the presentation of
information as such. In particular, the structure and format of a safety report for an establishment
covering several installations is considered flexible such that an operator can consider the best way to
present “common aspects” for the establishment and specific details for each installation which can
present a major accident hazard (words in italics are defined in the Directive).

References consulted in the drafting of this guidance and other relevant titles are listed in Annex D.1.

Sam Porter

for the DG XI . E.1
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Section 1

Description of the Establishment

General

1. The safety report should contain an adequate description of the establishment to enable the
control authorities to have a clear picture of its purpose, location, activities and intrinsic hazards,
services and technical equipment for safe operation. The extent of the description should be
commensurate to the hazards of the establishments. The description should also aim at clarifying the

interrelations among the different installations and systems within the establishment, both as far as the
common services and the overall management of the establishment are concerned.

2. 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 authorizations for
operations already agreed and/or granted;

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

» general statements characterizing the establishment with respects to its main hazards due
to relevant substances and processes.

Management and organization

3. As the organizational aspects are an integral part of the safety system, the safety report
should describe the structure of the organization, including distribution of functions and
responsibilities relevant to the safe operation of the establishment and its installations.

Location
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4. The description 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
surroundings.

5. The submitted topographic maps should be of an adequate scale and should include the
establishment and surrounding developments within an area of sufficient extent in relation with the
possible impact of accidents (the scale of the maps must be indicated, different scaled maps may be
necessary when long distance effects are foreseeable).

6. On such maps the land wuse pattern (i.e. industry, agriculture, urban settlements,
environmentally sensitive locations etc.) and the location of the most important buildings and

infrastructures (i.e. hospitals, schools, other industrial sites, motorway / railway networks, stations and
marshaling yards, airports, harbors, etc.) must be clearly indicated.

7. Also on the maps access routes to the establishment should be clearly indicated as well as the
escape routes from the establishment and other traffic routes significant for rescue and emergency
operations

Lay out of the establishment

8. 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.

9. 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;

* clearance between flammable liquid storage tanks in multi-storage sites, etc.;
e utilities, services and fire water retention;

* escape routes from the installations and across the establishment;
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e control rooms and office rooms.

The environment and surroundings of the establishment

10. 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
they pose to safe operation and the vulnerability of the area to the impact of major accidents.

11. When already defined, the land use pattern of the areas around the establishment may be
presented as specified in the official land use plan of the greater area. This kind of information will
support the assignment of the relevant measures against potential effects of a major accident on
neighboring inhabitants, ecosystems, properties and activities.

12. To the degree in which accident consequences may affect the surroundings of the
establishment, relevant information should be supplied on :

a inhabited areas (e.g. description of the areas including population densities);

b establishments receiving the public, meeting points (regular or occasional);

¢ sensitive public buildings (schools, hospitals, churches, police stations, fire stations,
telephone switchboards, etc.);

d conservation areas, registered monuments and areas of tourist attraction;

¢ public utilities, possibly affected by accident consequences, in the vicinity (electricity,
gas, telephone, water, sewers and treatment plant, etc.).

13. External activities and developments may both be sources of hazards to the establishment

and also be affected by accidents possibly originating in the establishment. The safety report should
give adequate evidence that both kind of hazards have been identified. The description should include:

 industrial activities external to the establishment (i.e. nature of - and spacing with regard
to - other establishments, limitations imposed by other establishments etc.);

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

14. As the natural environment of an establishment may present potential hazard sources,
influence the development of an accident, and be affected by the consequences of an accident, data
will be needed for the description of the relevant environmental factors. In general this includes
meteorological data such as :
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* average and maximum indices on precipitation (rain, snow, hail);

e thunderstorms;

* lightning;

* humidity, fog, frost;

* winds (direction, speed);

* stability classes;

* maximum and minimum recorded temperatures,
and geological, hydrological and hydrographic site data such as :

» general geological context;

* type and conditions of the ground/underground;

* seismic data;

* flooding and landslides;

* other site specific natural hazards (uncontrolled fires, volcanic activities etc.).
Certain data can be omitted; however the reason for their exclusion should be given.

The safety report should also present the data concerning the vulnerability of the natural environment
to the impact of major accidents. The following environmental factors may be relevant:

» surface and ground water;

* water quality and uses;

e  shore and marine environment;

» areas of special environmental interest i.e. natural protected areas, protected fauna and

flora species, sensitive ecosystems, areas of outstanding natural beauty, etc.
Dangerous Substances

15. The safety report should give relevant particulars of types and quantities of dangerous
substances to which the Directive applies at the establishment. The substance can fall in any of the
following categories :
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e 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.);

o

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

Most information may be found in safety data-sheets (including maximum permissible working
concentrations, relevant threshold levels, 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.).

Hazardous installations and activities

16. The description of hazardous activities (processes / storage) 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 :

~

a  basic operations;
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b chemical reactions, physical and biological conversions and transformations;

¢ on -site interim storage;

d  other storage related activities i.e. loading-unloading, transport including pipework, etc.;
e discharge, retention, re-use and recycling or disposal of residues and wastes;

T discharge and treatment of waste gases;

~

g other process stages, especially treatment and processing operations.

17. Further details may be required of the safety relevant sections in accordance with the hazard
analysis. 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;

¢ process conditions 1i.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;

¥}

instrumentation, control / alarm and other safety systems;

13

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;

T characteristic process conditions and substance state parameters (i.e. temperature /
pressure / concentration / boil-off fluctuation etc.).
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Sufficient information should be provided in the safety report to permit the competent authority to
assess the adequacy of the controls, but reference can be made to other documents available to the
authority on request.

18. The safety report should also provide an outline description of the procedures for safe
operation in all process stages, which includes :

~

a 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).

19. Structural characteristics and other design data of the storage or process plant handling the

dangerous substances should be supplied in the form of the applied standards used for their design. A
more analytical presentation of such data may be required for the parts of the establishment in which
major hazards are encountered. The description need not enter into great detail, but should refer to
other documents, available to the authority on request, covering certain relevant topics such as:

 choice of materials important to safety;

e foundations;

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

e size;

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

» design against external events.

Services

20. The presentation of the establishment services should specify important characteristics of
such utilities (i.e. emergency service, primary / secondary etc.). The description should make clear
which services/ supplies are in common to more or all installations, and which are installation specific
and should include the relevant back-up systems. The following topics should be addressed if
relevant:
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Outside supplies

« outside electrical, other power sources supply;
« outside supply of water;
« outside supply of other fluids or solids.

Utilities inside the establishment

« production of power internally, fuel supply and storage;
« internal electrical distribution network;

« back-up electrical supply (emergency supply);

« fire-fighting and supply arrangements;

« hot water and other fluid distribution networks;

« communication systems;

 instrument air.

Other services

+ health and safety (working environment);

« medical service;

« control centers, emergency refuges, muster points;
+ rescue service (emergency);

 service of guarding and controlling the access;

« environmental service;

« equipment inspection service;

« maintenance and repair workshop;

« laboratory, etc.

Waste treatment systems

« sewer network and waste water systems;
- arrangements for controlling and collecting fire water run-off.

Monitoring services

« weather stations;

 services for detecting toxic products in the air;

« services for detecting toxic products in the sewers/discharges to surface and ground water;
« services for detecting and alarms for fires / explosive atmospheres;

 services for monitoring access and detecting intrusions.
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Section 2

Hazard Identification and Risk Assessment

Introduction

1. The safety report should demonstrate that the operator has identified the major accident
hazard and assessed the risks associated with the installations and other activities in the establishment.
The safety report should present the results of the hazard analysis and risk assessment performed by
the operator, the extent of which should be commensurate to the risk. In general the hazard analysis
should document the identification of hazard sources, the relative likelihood of major accident and
their consequences.

2. There exist several approaches to hazard analysis and risk assessment (either qualitative or
quantitative), each of which can give sound insights into the safety situation if used consistently. It is
beyond the scope of the present guidance to attempt to describe or evaluate these methodologies,
examples of which can be found in various references listed in the annexes of this document.

3. The choice of the specific technique may be site-specific or risk-specific. In any case the
effort implied should be proportional to the extent of possible damage. Quantified arguments might be
a convenient way of limiting the scope of the safety report by demonstrating either that an adverse
event has a very remote probability of occurring or that a particular consequence is relatively minor.
Quantified arguments in the context of risk assessment does not necessarily mean quantification of
risk in terms of chance of death. Social or environmental harm could be considered. Quantification of
consequence and /or event frequency could be in several cases a sufficient basis for judgment.
4. Whatever the approach adopted, the hazard analysis should achieve the four objectives of

1 identification of the safety relevant sections (installations or parts of an installation);
i1 identification of the hazard sources;

iii  assessment of the consequences of potential major accidents, and

iv assignment and assessment of adequacy of the prevention, control and mitigation
measures.
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5. Usually the hazard analysis involves an iterative process to ensure that the safety objectives
are fully met. A possible outline of the procedure is presented here:

Step A focuses on identification and analysis of the sections that have a major accident potential
without however excluding the remaining sections from receiving the appropriate safety
attention. The sections posing a significant major accident potential because of the substances
handled or processed are thus identified as safety relevant sections.

Step B aims at identifying those hazard sources which may cause a major accident in the safety
relevant sections. In addition, the conditions under which a major accident could occur and
the consequences of those accidents, should be determined.

Step C aims at assessing the prevention, control and mitigation measures assigned.
A Risk Assessment can be used to determine the likelihood of the major accidents and demonstrate
that adequate measures have been taken to protect man, property and the environment. Available

techniques for risk assessment based on qualitative methods, semi-quantitative criteria or fully
quantitative methods are referred to in Annexes D.2, D.3, D.4 and D.5.
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Step A
Preliminary Hazard Analysis

6. A Preliminary Hazards Analysis (PHA) should identify the safety relevant sections of the
establishment. These sections are 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 PHA can be accomplished using a variety
of hazard screening methods; examples are listed in Annex D.2.

7. Lessons from past incidents and operating experience can make a significant contribution to
the selected hazard screening method and to its results. A relevant list of accidents in similar storage
or process facilities is considered useful.

8. Section identification can be by the use of Hazard Index methods, the identification of
threshold criteria such as a fraction of the qualifying quantity of the dangerous substance in Annex I
of the Directive, or other suitable methods. The criteria should take into account the physical and
chemical properties of the substance and the accident consequence potential of the process conditions.
Therefore threshold criteria may result in values well below the limits in the directive. This procedure
should consider all parts of the establishment capable of generating conditions for a major accident.

9. The choice of the PHA methodology should be explained in the safety report and the criteria
used for the decision clearly discussed.
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Step B
Identification of hazard sources and evaluation of consequences of major accidents

Identification of hazard sources

10. Hazard sources may be defined as conditions or events which threaten the safe operation of
the establishment, installation or plant. Such sources should be identified in all phases of operation
(start-up, normal operation, shut-down, loading/unloading etc.) .

11. Hazard sources may be linked with:

operation i.e. human errors during operations, testing and maintenance, malfunctions and
technical failures of equipment, failures of containment, physical or chemical process
parameters beyond prescribed limits, faults in utility supplies, etc.;

external events i.e. impact of neighboring activities, transport, natural hazards, etc.;
security i.e. unauthorized interventions;

other causes related to design, construction, and safety management i.e. design inadequacy,
design errors, inadequacy of operational procedures, equipment or process modifications,
inadequate work permit system, inadequate maintenance, etc.

12. Hazard source identification is a crucial step in the analysis. The safety report should outline
the principles and procedures followed to determine the hazard sources. Whatever system is adopted
for hazard identification, accident databases should be consulted and lessons learnt from past incidents
incorporated. Hazard sources which have already resulted in an accident should be considered credible
where the processes and conditions are analogous.

13. Identification of hazard sources is best carried out by a team whose members have a range of
skills, technical/professional knowledge gained from safety inspections, from the operation of
establishments/installations of this or comparable types and insights gained from modeling techniques
(see also Annex B).

Operational Hazard Sources

14. Depending on the extent of the consequences of the potential major hazards, the sources of
hazard may be determined by simple means such as checklists, or by more complex methods such as

HAZOP, FMEA, etc. Reference to different methods can be found in Annex D.3.

15. Where checklists are used they should not be regarded as exhaustive. As a minimum,
checklists, should consider the following aspects:

a  physical and chemical process parameters limits;
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b hazards during specific operation modes (i.e. start up / shut down );
¢ failure of containment;
d  malfunctions and technical failures of equipment and systems;
e knock-on effects from other equipment;
T faults of utilities supply;
g human factors involving operation, testing and maintenance;
h  chemical compatibility and contamination;
1 the build-up of electrostatic charge and other ignition sources.
16. The above factors should be investigated with respect to the part they could play in possible

accidents i.e. toxic gas releases, explosions, releases of flammable substances with or without ignition,
major fires, runaway reactions and hazardous releases to the environment. The relevant contents of the
Safety Report and reference to the most commonly used hazard identification methods for use with
exothermic or runaway reactions can be found in Annex B, whereas reference to techniques for
evaluating accident developments (i.e. cause-consequence diagrams, event trees - fault trees
techniques etc.) can be found in Annex D.5.

17. The choice of the hazard identification techniques used should be explained in the safety
report and the assumptions clearly discussed.

External Hazard Sources

18. External activities or events are an important source of hazard. The safety report should
identify those sources relevant to the site and discuss their possible impact. Again, historical data will
provide a useful indication of the likelihood and impact of such events. Where required by the
competent authority the concern of accidents arising from “domino” effects should be considered in
the report. A list of possible external hazard sources, relevant studies and analysis methods can be
found in Annex C.

Plant security

19. The consequences arising from unauthorized actions at the site should be considered.

Other sources related to design, construction and safety management

20. Other hazard sources are related to the management of whole life cycle of the establishment and
its plants (i.e. design, construction, installation, commissioning, decommissioning, equipment or

process modifications, work permit system, maintenance, etc.). The safety report should discuss the
measures taken to control such hazards (see also section 3). Alternatively the safety report should refer
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to other document describing the Major Accident Prevention Policy and the Safety Management
System.

Consequence assessment

21.  Assessment of accident consequences to people and environment is essential in several steps
of analysis, and the safety report should summarize and document the conclusions of such analysis :

a Consequence assessment constitutes an indispensable part in the systematic hazard
analysis to help establish technical/organizational safeguards to prevent major accident
hazards and to mitigate the consequences of accidents. Such assessment can be based
on judgment, qualitative or simplified models, unless accurate quantification is
required;

b Consequence assessment describes the outcomes of selected accident scenarios to
provide information for general major accident hazard control, emergency planning
(internal and external) and for land use planning around establishments. Such
assessment should then be based on appropriate quantitative models.

There exist a number of different means to accomplish such a task consistently. Relevant information
on these matters can be found in the literature (Annex D.5) with insights also into environmental
parameters (fauna, flora, air, soil, surface and ground water) and available impact analysis methods
(Annex D.6).

22. All the assumptions made and references to computer codes and experimental results used
for the assessment should be adequately explained and documented in the safety report.
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Step C
Prevention, Control and Mitigation measures

23. Hazards should be possibly avoided or reduced at source through the application of
inherently safe practices. When risk remain, then risk principles such as ALARA (As Low As
Reasonably Achievable) can be used in determining the level of measures required. The measures
should:

o2

prevent a malfunction from arising in the establishment;
b prevent the occurrence of abnormal operation which could lead to a major accident;
¢ mitigate the effects of major accidents on persons or the environment.
24. Prevention, control and mitigation measures may include:

«  process control system including back ups;

- fire and explosion protection systems;

« devices for limiting the size of accidental releases i.e. scrubbing systems, water spray;
«  vapour screens, emergency catchpots or collection vessels, 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 (addressed

in confidential reports available to CA on request).

Assessment of prevention, control and mitigation measures
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25. The assessment of the prevention, control and mitigation measures should be made in
conjunction with the overall risk assessment of the establishment. 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 :
a the criteria used to decide the degree of redundancy, diversity and separation required
for the prevention, control and mitigation measures;

oM

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

13

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 with the process/accident evolution and the man-machine interface etc.);

o

feedback from measures to the system as a whole;

13

compliance with relevant national regulations and relevant codes of practice.

26.  Such assessment might be made by adopting either qualitative or probabilistic reliability
analysis techniques and criteria. Reference to relevant reliability and availability techniques can be
found in Annex D.4.

Documentation

27. The safety report should contain a detailed description of the safety relevant sections and of
the systems and components which are important for safety. The description need not duplicate
requirements under section 1 and can be included in an annex to the safety report. The description
should allow easy identification of :

o2

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

b those parts of the establishment involving hazardous processes;

¢ elements serving safety relevant functions i.e. prevention, control and mitigation

measures; and

d elements capable of initiating a major accident.
Such description should allow a better understanding of the hazard analysis, clearly describing the

relationship between the hazard sources and their prevention, control and mitigating measures,
including test, maintenance and inspection systems and relevant documentation.
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28. The description should make clear reference to other parts of the establishment to allow
identification of interactions. Where necessary, reference should be made to other documents
available to the competent authorities on request (e.g. P&I diagrams). Components, processes and
control parameters important for safety can be listed in a separate annex to the safety report.

Presentation of hazard analysis and risk assessment

29. The safety report should present the main results and arguments of the hazard analysis and
risk assessment. The original assessments should be accessible to the competent authority on request.
The safety report should refer to documents available on the hazards analysis and risk assessment
performed. In particular, documents which contain information on the assumptions made, and the
judgment criteria adopted should be clearly referenced.

30. The accident scenarios identified in the hazard analysis, their consequences and likelihood

should be clearly documented so they might be used for preparing the basis for further decisional
processes (e.g. external emergency planning and land use planning).
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Section 3

Information concerning
the Major Accident Prevention Policy
and Emergency Planning

Major Accident Prevention Policy and Safety Management Systems

1. It has become increasingly clear that the root causes of industrial accidents may lie deeply in
the management aspects. Therefore the management of safety to man and the environment should
receive the due attention in the safety report.

2. Safety management may be defined as the aspect of the overall management function that
determines and implements the safety policy. This will involve a whole range of activities, initiatives,
programs, etc., focused on technical, human and organisational aspects and referring to all the
individual activities within the organisation, which tend to be formalised as Safety Management
Systems (SMS).

3. The safety report should either include or refer to a written statement describing the Major
Accident Prevention Policy (MAPP) and related Safety Management Systems (SMS) of the operator
to cope with the major accident hazards of the specific establishment. The SMS should cover that part
of the overall management system which includes the structure of the organisation, responsibilities,
practices, procedures, processes and resources for determining and implementing the MAPP (Annex
A page 37).

4. Details on the elements of SMS can be found in a separate guidance note developed by the
European Commission in conjunction with a Technical Working Group.
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Measures of protection and intervention to limit the consequences of an accident

5. The analysis of major accident hazards in the previous sections included consideration of
various prevention, control and mitigation measures as part of the overall risk assessment of the
establishment. The Safety Report should also clearly include information which identifies any key
mitigation measures, resulting from the analysis, which are necessary to limit the consequences of
major accidents, as referred to in Annex II, part V of the Directive (see Annex A), namely :

» description of the equipment installed in the plant to limit the consequences of major

accidents;
e organization of alert and intervention;
» description of mobilizable resour ces, internal or external,

* summary of elements described above necessary for drawing up the internal emergency

plan.

Description of equipment

6. A description of equipment installed in the plant to limit the consequences of major
accidents shall be provided. This should include an adequate description of the circumstances under
which the equipment is intended for use.

Organization of alert and intervention

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

a  organisation, responsibilities, and procedures for emergency response;

b 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;

d identification of installations which need protection or rescue interventions;

¢ identification of rescue routes, escape routes, emergency refuges, sheltered buildings, muster
points and control centres;

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

consequences.

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

o2

activation of external emergency response and co-ordination with internal response;
b  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.).
Summary of elements for the internal emergency plan

0. The report should include a summary of elements described above which are necessary for
the preparation of the internal emergency plan to deal with major accidents or foreseeable conditions
or events which 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. A list of relevant references can be found in Annex D.7
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ANNEXES
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A

Article 9 and annexes Il & 111

of COUNCIL DIRECTIVE 96/ 82 /EC, ON THE CONTROL OF MAJOR-ACCIDENT HAZARDS
INVOLVING DANGEROUS SUBSTANCES

Article 9 - Safety report

1. Member States shall require the operator to produce a safety report for the purposes of:

(a)demonstrating that a major-accident prevention policy and a safety management system for
implementing it have been put into effect in accordance with the information set out in Annex III;

(b)demonstrating that major-accident hazards have been identified and that the necessary measures have
been taken to prevent such accidents and to limit their consequences for man and the environment;

(c)demonstrating that adequate safety and reliability have been incorporated into the design, construction,
operation and maintenance of any installation, storage facility, equipment and infrastructure
connected with its operation which are linked to major-accident hazards inside the establishment;

(d)demonstrating that internal emergency plans have been drawn up and supplying information to enable
the external plan to be drawn up in order to take the necessary measures in the event of a major
accident;

(e)providing sufficient information to the competent authorities to enable decisions to be made in terms of

the siting of new activities or developments around existing establishments.

2. The safety report shall contain at least the data and information listed in Annex II. It shall also
contain an updated inventory of the dangerous substances present in the establishment.

Safety reports, or parts of reports, or any other equivalent reports produced in response to other
legislation, may be combined to form a single safety report for the purposes of this Article, where such a
format obviates the unnecessary duplication of information and the repetition of work by the operator or

competent authority, on condition that all the requirements of this Article are complied with.
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3. The safety report provided for in paragraph 1 shall be sent to the competent authority within the

following time limits:

- for new establishments, a reasonable period of time prior to the start of construction or of operation;

- for existing establishments not previously covered by Directive 82/501/EEC, three years from the date
laid down in Article 24(1);

- for other establishments, two years from the date laid down in Article 24(1);

- in the case of the periodic reviews provided for in paragraph 5, without delay.

4. Before the operator commences construction or operation, or in the cases referred to in the second,

third and fourth indents of paragraph 3, the competent authority shall within a reasonable period of receipt

of the report:

- communicate the conclusions of its examination of the safety report to the operator, if necessary after
requesting further information, or

- prohibit the bringing into use, or the continued use, of the establishment concerned, in accordance with

the powers and procedures laid down in Article 17.

5. The safety report shall be periodically reviewed and where necessary updated:

- at least every five years;

- at any other time at the initiative of the operator or the request of the competent authority, where
justified by new facts or to take account of new technical knowledge about safety matters, for example
arising from analysis of accidents or, as far as possible, "near misses", and of developments in

knowledge concerning the assessment of hazards.

6.(a)  Where it is demonstrated to the satisfaction of the competent authority that particular substances
present at the establishment, or any part thereof, are in a state incapable of creating a
major-accident hazard, then the Member State may, in accordance with the criteria referred to in
subparagraph (b), limit the information required in safety reports to those matters which are
relevant to the prevention of residual major-accident hazards and the limitation of their
consequences for man and the environment.

(b) Before this Directive is brought into application, the Commission, acting in accordance with the

procedure laid down in Article 16 of Directive 82/501/EEC, shall establish harmonized criteria
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for the decision by the competent authority that an establishment is in a state incapable of
creating a major accident hazard within the meaning of subparagraph (a). Subparagraph (a)
shall not be applicable until those criteria have been established.

(c) Member States shall ensure that the competent authority communicates a list of the
establishments concerned to the Commission, giving reasons. The Commission shall forward

the lists annually to the Committee referred to in Article 22.

ANNEX II of the Directive

MINIMUM DATA AND INFORMATION TO BE CONSIDERED
IN THE SAFETY REPORT SPECIFIED IN ARTICLE 9

[.LINFORMATION ON THE MANAGEMENT SYSTEM AND ON THE ORGANIZATION OF THE
ESTABLISHMENT WITH A VIEW TO MAJOR ACCIDENT PREVENTION

This information shall contain the elements given in Annex III.

ILPRESENTATION OF THE ENVIRONMENT OF THE ESTABLISHMENT

A. description of the site and its environment including the geographical location, meteorological,
geological, hydrographic 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.

[II. DESCRIPTION OF THE INSTALLATION

A. description of the main activities and products of the parts of the establishment which are

important from the point of view of safety, sources of major-accident risks and conditions
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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.

IV. IDENTIFICATION AND ACCIDENTAL RISKS ANALYSIS AND PREVENTION METHODS

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 which 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;

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

V.MEASURES OF PROTECTION AND INTERVENTION TO LIMIT THE CONSEQUENCES OF
AN ACCIDENT

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 mobilizable resources, 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.
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ANNEX |1l of the Directive

PRINCIPLES REFERRED TO IN ARTICLE 7 AND INFORMATION REFERRED TO IN ARTICLE 9
ON THE MANAGEMENT SYSTEM AND THE ORGANIZATION OF THE ESTABLISHMENT
WITH A VIEW TO THE PREVENTION OF MAJOR ACCIDENTS

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;
(b)the safety management system should include the part of the general management system which
includes the organizational structure, responsibilities, practices, procedures, processes and resources
for determining and implementing the major-accident prevention policy;
(c)the following issues shall be addressed by the safety management system:
(i)  Organization and personnel — the roles and responsibilities of personnel involved in the
management of major hazards at all levels in the organization. The identification of training needs
of such personnel and the provision of the training so identified. The involvement of employees
and, where appropriate, sub-contractors.
(11) Identification and evaluation of major hazards — adoption and implementation of
procedures for systematically identifying major hazards arising from normal and abnormal
operation and the assessment of their likelihood and severity.
(ii1)) Operational control — adoption and implementation of procedures and instructions for safe
operation, including maintenance, of plant, processes, equipment and temporary stoppages.
(iv) Management of change — adoption and implementation of procedures for planning
modifications to, or the design of new installations, processes or storage facilities.
(v) 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.
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(vi) 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 or near misses, particularly those involving failure of protective measures, and their
investigation and follow-up on the basis of lessons learnt.

(vii) Audit and review — 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 up-dating by senior management.
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B Hazardous Reactions

!

When hazardous reactions™ are involved within the processes of an installation the safety report should
contain sufficient information to demonstrate that the operator has identified the major accident hazards
and assessed the risks associated with the process. This should include :

* Description of the chemical process;
* Consideration of relevant past events,

* Hazard identification and risk assessment including consequence evaluation of major accidents and the
assessment of the preventive, controlling and mitigation measures;

Description of the chemical process

The following issues should be addressed if relevant, and referenced data should be available related to :
a. the chemistry involved :

«  type of reactions, for example complex, autocatalytic, secondary etc.;
«  stoichiometry of reaction and heat generation rates at relevant (e.g. runaway) conditions;
«  properties of reagents including thermal instability, decomposition, impurities etc.

b. the reactors and processes involved :

« design parameters (e.g. pressure and temperature) of the reactors and associated equipment,
and where available reliability data;

« flow charts or P&Is involving the processes;

- normal/safe, abnormal and emergency operations, conditions and procedures including
parametric sensitivity for exothermic reactions;

«  control of reactants quality and impurities;

! There are two main types of hazardous reactions : planned reactions that during their operation become unstable and go out of
control and unwanted (often decomposition) reactions. In addition to their relevance in processes, the latter may be relevant to
the storage and transport of substances, where the need for control and preventive measures may not otherwise be foreseen.
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«  control and safety back-up systems;

«  maintenance programs and procedures;

«  procedures for safety critical modifications and reviews of the processes;
« training programs and safety instructions.

Past runaway events and accident causation factors

It is not unusual for accidents initiated by runaway reactions to be accompanied by severe and irreversible
consequences e.g. fatalities, damage requiring plant demolition and abandonment. In addition, industrial
experience has shown that runaways are as likely to occur in medium/small sized “non-major” hazards
sites, as in major hazards sites. Hence the selection of a suitable methodology for the relevant hazards to
be identified can be assisted by the inputs provided by the analysis of past events.

Among the most frequent immediate and underlying causes identified in past accidents specific to
runaway reactions are :

* insufficient knowledge of the process chemistry;

e insufficient evaluations and reviews;

* incorrect operational procedures e.g. mischarging or reactants;

* lack of mixing;

* low quality of reactants;

» safety critical modifications that are unauthorized, insufficiently hazard studied or not
documented,;

* inadequate reactor maintenance;
* insufficient reactor operating instructions, procedures and training.

Identification of the hazard and risk assessment

SR should outline the principles and procedures followed to identify the hazards involved in runaway
reactions. Hazard identification and risk assessment are particularly important and is best carried out by a
team of qualified people such as chemical engineers and chemists, using various methods. Screening
methods shall be addressed related to :

A classification of reacting system;

B hazard testing;

C  risk assessment accompanied by preventive and mitigation measures .

A Classification of reacting system

The reacting system classification can contribute the recognition of hazards already identified in similar
systems. Several criteria may be used i.e. Arrhenius and Non - Arrhenius reactions, homogeneous and
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heterogeneous runaways, combinations of initiating events including reactant accumulation, loss of
cooling, external heating, solvent evaporation etc.

B. Hazard testing

Hazard testing is important and should be performed using various screening methods for the evaluation
of the characteristic parameters of runaway. Hazard identification methods may require data on:

» chemical formulas;

« hazardous mixtures of substances;

« list of dangerous reactions;

« calculation of the Oxygen balance;

« several established indices e.g. CHETAH indices;
 accident analysis of relevant past events;

+ thermochemical parameters.

An indicative list of possible thermochemical parameters to be evaluated and the methods to be used for
this is given below :

Parameters :

« onset temperature and heat of reaction for the exotherm and for secondary exotherms;

« decomposition of reagents i.e. the decomposition temperatures for the production of gases
and the lﬁs of weight during thermal decomposition (thermogravimetry);

« adiabatic=heat generation rates under relevant (e.g. runaway) conditions;

 gas generation rates under relevant (e.g. runaway) conditions;

 pressure effect;

« range of standard operating conditions e.g. safety temperature;

 impurities of reactants.

Hazard Identification Methods :
« thermal analytical methods e.g. DSC / DTA;
 isothermal, isoperibolic, dynamic, adiabatic and pseudo-adiabatic calorimetric methods;
«  runaway reaction simulation using computer models;
«  established indices e.g. Dow index.

Operators should make the best use of available hazard data and if not sufficient laboratory and desk top
tests should be performed to estimate the extent of hazard. In scaling up from laboratory to real size,
uncertainties and necessary extrapolations involved in the reaction parameters should be also considered.

C. Risk assessment - preventive and mitigation measures
Risk assessment is essential to evaluate the likelihood of runaway and the severity of its potential

consequences. The extent of risk analysis and the intensity of the preventive and mitigation measures
should be commensurate to the risk involved. Simple models of hazard identification may not be always

? Tests must be adiabatic with respect to reactor contents; heat loss from the contents to the wall can be very important.
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sufficient. A list of typical failure modes may be helpful.

There exist several approaches to perform risk assessment. The choice of a particular technique may be
process-specific. Although detailed assessment using for example CHETAH indices is advisable in
several cases, it cannot be considered always necessary unless otherwise sustained by cost-effective
analysis. Simple screening techniques on the other hand, can be sufficient only when combined together
with the scale and frequency the usual batch operations are performed, and thus could constitute an
adequate basis for discussion criteria to whether further assessment is needed.

Inherently safer design includes substitutions, intensification and attenuation. A viable process would
require the implementation of prevention and control measures such as sensors, trips, alarms, control
systems, and protective and mitigation measures such as reactor emergency reliefs, crash cooling, reaction
inhibition, secondary containment, etc.

Design reactor relief regulations applying in all circumstances are not common. Not venting may be
acceptable when risk has been reduced to an acceptable level. The necessity of some measures, e.g.
explosion vents, may sometimes need to be balanced against cost or environmental and technical
constrains.

Emergency plans should consider among others injury to key emergency personnel. Re-examination of
the measures taken in established processes may be needed when hazards are not adequately identified.
Audits can contribute to this by providing considerable inputs and are expected to be triggered by the
legal requirement of updating the Safety Report of installations involving hazardous reactions.

Relevant material can be found in several references including the following :

i 0

“Safety and Runaway Reactions” (Eds), N. Mitchison & B.Smeder, Proceedings of EC seminar on
Runaway Reaction Hazards, JRC, Frankfurt October 1994

2 Seminar Diskontinuierliche Exotherme Verfahren in Produktiosanlagen, Koln - 18/19 Mai 1993, BPU
- Beratungs- und Planungsgesellschaft fiir Umweltschutztechnik und Anlagesicherheit, CDCIR 1444
Ermittlung und Bewertung von Kenngrossen zur Beurteilung der thermischen Sicherheit chemischer
Prozesse; T.Grewer, H.Kluracek, U.Loffler, R.L.Rogers, J.Steinbach; in Fortschritte der
Sicherheitstechnik II, DECHEMA- Monographien Bd. 111, VCH Verlagsgesellschaft 1988

Ablauf durchgehender Reactionen sowie Auswahl und Fiihrung von sicheren Prozessen, J.L. Gustin,
Chem. Ing. Tech. 65 (1993) 4, 415/422

Erkennen und Beherrschen exothermer chemischer Reactionen, Technischer Ausschuss fiir
Anlagensicherheit, Leitfaden TAA-GS-05

Exotherme chemische Reactionen-Grundlagen, Merkblatt RO01, ZH 1/89, Berufsgenossenschaft der
chemischen Industrie, 11/95

Thermische Prozess-Sicherheit; R.J.Ott, Schriftenreihe der Expertenkommission fiir Sicherheit in der
chemischen Industrie in der Schweiz, Heft 8, 1988

Sécurité des procédés : la prévention des emballements de réaction, Cahier de sécurite, Union des
Industies Chimiques, no 12- UIC Dec 1992

Stabilita Termica e Reattivita: Incidenti da Monomeri, Stazione Sperimentale per i Combustibili, 1985,
CDCIR 118

10 La Evaluacion del Riesgo quimico en Procesos Industriales- Jornada Tecnica - Barcelona, 16 de
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Diciembre de 1993, Instituto Nacional de Seguridad e Higiene en el Trabajo, Centro Nacional de
Condiciones de Trabajo,1993, CDCIR 1572

11 Safety of Chemical Batch Reactors and Storage Tanks, Commission of the European Communities,
JRC - Institute for Safety Research, Ispra Italy - Editors A. Benuzzi, J. M. Zaldivar, Kluwer Academic
Publishers, EUR 13457, 1991, CDCIR 785

12 Conference on Control and Prevention of Runaway Chemical Reaction Hazards, Amsterdam Nov.
1986, IBC Techn. Serv. , London 1986

13 Fourth International - European Conference on Assessment and Control of Chemical Reaction
Hazards, London Dec. 1993, IBC Tech., Services London , 1993

14 International Symposium on Runaway Reactions, American Inst. of Chem. Engineers (AIChE), 1989,
CDCIR 983

15 Chemical Reaction Hazards, J.Barton & R.Rogers, 2nd Edition 1997, IChemE UK

16 Thermal Hazards of Chemical Reactions, Grewer T. , Industrial Safety Series, Vol. 4. Elsevier , 1994

17 Méthodologie pour I’ étude et le contdle du risque d’emballement thermique dans I’industrie chimique,
Gustin J.L., Sécurité - Sciences et techniques , No 14, 5-22, 1994

18 Bretherick’s Reactive Chemical Hazards, 2Vol, 5th Edit. Butterworth-Heinemann 1996

19 Guidelines for Chemical Reactivity Evaluation and Application to Process Design, 1995 AIChE /
CCPS

20 Emergency Relief System Design using DIERS Technology, H. G. Fisher et al. - The Design Institute
for Emergency Relief Systems (DIERS), 1992

21 RELIEF code for emergency pressure relief studies, User manual, N.Brinkhof, J.S. Duffield, R.
Nijsing, JRC EC, EUR 16267 EN, JRC 1995

22 SAFIRE, Program for design of emergency pressure relief systems, D.A. Shaw, Chem. Eng. Prog.
86(7), 1990

23 DIERS, DIERS Project Manual, AIChE, 1988.

24 International Symposium on Runaway Reactions and Pressure Relief Design, AIChE/DIERS, August
1995

25 Thermal process safety; data, assessment criteria, measures, Booklet 8, Expert Commission for Safety
in the Swiss Chemical Industry, SUVA, Lucerne, Switzerland
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C External Hazard Sources

External activities or events are important sources of hazard. The safety report should identify those
relevant to the site. A list of possible hazard sources is the following :

a. Impact of accidents (fire, explosions, toxic release) in neighbouring installations and transportation
networks

independent installations located at the same establishment;

installations located outside the establishment fence;

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

b. Functional interdependence with neighbouring activities

installations;
pipelines;
common utilities;
other.

c. Transport networks and centres

works roads including access roads;

public roads close to the installation and / or establishment;
railway;

airports.

d. Natural hazard sources

precipitation (extreme ) / rain- snow-hail;
wind , hurricane, thunderstorms , etc.;
temperature extreme;

lightning & static electricity ;

floods;

seismic activity;

landslide, subsidence;

wildfire.

e. Neighbouring / adjacent networks

sewage networks;
hydraulic networks;
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other.

Relevant material on risks external to the installation can be found in several references (i.e.
transportation, natural hazards, knock-on effects etc.). A list of relevant titles is the following :

1 Hazards from Neighbouring Installations, Case study, 3rd Int. Symp. 'Loss Prevention & Safety

Promotion in the Process Industries', Basel, Switzerland (Sept.1980), pp. 1527-1540, Institution of

Chemical Engineers, London, UK, CDCIR 480

The effects of Missile Impacts on thin metal structures, UKAEA-HSE/SRD R 378, Safety and

Reliability Directorate, UKAEA, UK 1986, CDCIR 594

Ein verfahren zur Abschédtzung der seismischen Sicherheits reserven von chemischen Anlagen;

A.Casselli, F.P.Foraboschi, P.Maroni, Allianz Report fiir Risiko und Sicherheit, Heft 2/1993.

Recommendation regarding the loading, transportation and unloading European Confederation of

Control Organisations (CEOC), CEOC - Confédération Européenne d'Organismes de Contrdle - rue de

Commerce 20-22, B-1040 Bruxelles, Belgium

The implementation of Seveso Directive in Netherlands with emphasis to transportation related

establishments and marshalling yards, C.J. van Kuijen - Ministry of Housing Physical Planning and

Environment The Netherlands VROM 1992

ARIPAR, Relazione sui Risultati, (Analisi e controllo dei Rischi Industriali e Portuali dell'Area di

Ravenna), Reg. Emiglia-Romagna, Commune di Ravenna, Italy 1992

Working together to promote hazardous material transportation safety- A guide to Local Officials, U.S.

Department of Transportation - Research and Special Programs Administration , 400 Seventh St., S.W.

Washington, D.C. 20590, USA, 1983

Transportation of hazardous substances in UK, Plant/Operations Progress, Vol.5 (1986), No.3, pp. 160-

164, AIChE

Rechtliche und technische Aspekte der Sicherheitkonzeption von Fern-und Verbindungsleitungen zum

Transport brennbarer Fliissigkeiten, OKO-Institut, Inst. fiir angewandte Okologie, Freiburg, FRG 1993

10Manuel III de 1'Ordonnance sur les Accidents Majeurs OPAM Directives pour Voies de
Communication, Federal Agency for Environment, Forestry and Landscapes, (BUWAL, OFEP,
UFAFP, UFAGC), Switzerland, Office Fédéral des imprimés et du matériel, 3000 Bern, Switzerland
(available also in German and Italian) 1992

11 "Strategies for Transporting Dangerous Goods by Road: Safety and Environmental Protection, hosted
by the Swedish authorities June 1992 in Karstad, Sweden, OECD Envir.Monograph No66, OECD
1993

12 Societal risk curves for Historical hazardous chemicals transportation accidents, IChemE Symposium
Series No.110 (1988), pp.133-147

13 Sicherheitsbericht iiber die Lagerung und den "Uber-Land-Transport" von Flissiggas, Applied
Technology Corp. Norman OK 73070, CDCIR 141

14 Technological Risk in Modern Society, IIASA, Laxenburg, Austria , March 18-20, (safety issues ,
control and management of accidents in power systems or other potentially high-risk utilities), Editors:
B. Segerstahl, G. Kromer , IIASA - International Institute for Applied Systems Analysis, A-2361
Laxenburg, Austria 1988

15 Safe Technological Systems, IIASA, Laxenburg, Austria May 11-12, 1988, Editors: B. Segerstahl, G.
Kromer , IIASA - International Institute for Applied Systems Analysis, A-2361 Laxenburg,
Austrial 988
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16 Proceedings of Domino Effects seminar , Leuven Belgium, Sept. 1996, JRC

17 The DOMINO code developed at the JRC, 1989 CDCIR 1271

18 OECD Workshop on Pipelines, (Prevention of, Preparedness for and response to releases of Hazardous
substances ) OSLO, June 1996

19 Risks and technical urban networks, European Section of the Society for Risk Analysis - 3rd
conference, 16-18.12.1991, Authors. P. Blancher, D. Faudry, 14 rue A. Dumont, F-69372 Lyon, France

20 10éme anniversaire de la directive européenne SEVESO Cayenne Guyane. 21-25 Sept. 1992, French
Ministry for the Environment - Commission of the European Communities, (The integration of natural
risks into safety reports), CDCIR 1235

21 Criteria for the rapid assessment of the aircraft crash rate onto major hazards istallations according to
their location, Health and Safety Executive (HSE) and Safety and Reliability Dir. (SRD), CDCIR 97

22 A method for a Site specific Assessment of Aircraft Crash Hazards, SRD, UK 1987, CDCIR 222

23 UK Aircraft crash statistics, 1981 revision, UKAEA- SRD R198, CDCIR 562

24 Seismic Design Criteria and their Applicability to Major Hazards Plants in UK, UKAEA/HSE - SRD
HSE/R246, Safety and Reliability Directorate, United Kingdom Atomic Energy Authority, Wigshaw
Lane, Culcheth, WA3 4NE, U.K., 1982

2511 Rischio sismico nelle industrie di processo e nei sistemi territoriali interconnessi, ENI/SIPA and
ENI/FORM, CDCIR 1038

26 Catalogue of European Earthquakes with Intensities higher than 4, Commission of the European
Communities, Editors: J.M. van Gils and G. Leydecker., CDCIR 744

27 Proceedings of the conference on "Natural Disasters Prevention - Environmental Quality - Sustainable
Development", Ravello, 14-15 October 1992, United Nations World Day for the Reduction of Natural
Disasters, Ed. E. Mauro, (Italian).

28 Guide de protection contre la foudre - Recommandations pour la protection des sites industriels, Le
Secrétaire d'Etat auprés du Premier Ministre Chargé de I'Environnement et de la Qualité de la Vie, 14
Boulevard du Général Laclerc, 92524 Neuilly sur Seine, Cedex, 1988, CDCIR 288

29 Catalogue 1993 Documentation diffusé par Chemie Promotion CP, UIC - Union des Industries
Chimiques, French Union of Chemical Industries, 1993

30 Natural Events and Accidents with Hazardous Materials, J. of Haz. Materials, Elsevier Sc., 40 1995

31 Conception Parasismique des ensembles Industriels, SOCOTEC 1988, CDCIR 287

32 Recommandations pour la Construction Parasismique des Installations Industrielles a Risque Spécial,
Direction Régionale de I'Industrie et de la Recherche Provence-Alpes-Cote D'Azur, Marseille, France,
CDCIR 1189
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D References

D.1

Titles Elrelated to the Safety Report and the Implementation of the Directive

i

Etude des dangers d’une installation industrielle, Guide methodologique, Min. De L’Environnement,

France 1995

Contenu d’une etude type Seveso (Safety Report), Union des Industries Chimiques (UIC) version

12/93 (French Union of Chemical Industries - Technical Department) 93

La Directive Seveso et les Etudes de Danger, Union des Industries Chimiques (UIC), Département

Technique, 1992, CDCIR 1740

Guide d'Application de la Dir. Seveso, Ministére de I'Environ. France1985, CDCIR 3

Prévention des Risques Industriels - Législation des Installations Classées - Application de La

Directive Seveso, Ministére de I'Environnement, Direction de 1'eau et de la prévention des pollutions et

des risques, Paris, France, 1989, CDCIR 300

La prévention des risques industriels, Ministére de I'environnement, Direction de la prévention des

pollutions, France 1985, CDCIR 8

Installations Classées, Application de la directive communautaire "Seveso" - circulaire

interministerielle, Le Secrétaire d'Etat aupres du Premier Ministre Chargé de I'Environnement et de la

Qualité de la Vie. 14, Boulevard du General Ladorc, 92524 Neuilly sur Seine, 1983, CDCIR 1

8 Guidelines for a safety report of warehouses, Union des Industries Chimiques (UIC) 93

9 A guide for safe warehousing for the European Chemical Industry, CEFIC April 1987

10 The control of Industrial Major Accident Hazards Regulations 1984 (CIMAH); further guidance on
emergency plans HSE , UK, HS(G) 25 ISBN 0 11 883831 8

11 When a Safety Report is required : A Guide to Warehouse Operators, HSE, UK, HSMO Books, PO
Box 276, UK-London SW8 5DT, 1994, CDCIR 2084

12 A Guide to the Control of Industrial Major Accident Hazards Regulations 1984, 1985, HSE, HS(R) 21,
ISBN 0 11 883767 2, CDCIR 1.1.80

13 Prevention of major accidents (compliance with Council Directive 82/501/EEC), TN 502/86, European
Industrial Gas Association

14 Handleiding voor het opstellen en beoordelen van een extern veiloghheidsrapport (EVR), Project A73,
Interprovinciaal overleg IPO, IPO Publikatnummer 54, Floris Grijpstraat2, Postbus 97728, 2509 GC
Den Haag

15 The external safety report, The Ministry of Housing Physical Planning and Environment (VROM),

author: B.J.M. Ale, VROM Centrale Directie Voorlichting en Externe Betrekkingen Van

Alkeademadelaan 85, NL-2597 AC's-Gravenhage, The Netherlands 1989, CDCIR 163
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16 A review of risk control, nr. 1995/27A & 27B, VROM The Netherlands, 1995

17 Evaluation of the External Safety Reports, Bottelberghs, P.H., (VROM) Publikatierecks SVS, nr.
1992/3

18 The implementation of SEVESO Directive in The Netherlands, The Ministry of Housing Physical
Planning and Environment (VROM) Directorate for the Environment Director Chemicals and Risk
Management, Dr. C. J. van Kuijen, 1988, VROM The Netherlands, CDCIR 164

19 Besluit van 15 September 1988 houdende regels inzake kennisgeving omtrent risico's van zware
ongevallen, The Ministry of Housing Physical Planning and Environment (VROM), Staatsblad van het
Koninkrijk der Nederlanden 1988 - 432, CDCIR 161

20 Besluit risico's zware ongefallen. No. 432, Ministerie van Volkshuisvesting Ruimtelijke Ordening en
Milieubeheer (VROM), 1988, CDCIR 923

21 Additional Rules regarding Reports on External Safety, Ministry of Housing Physical Planning and the
Environment (VROM), VROM, The Netherlands 1988, CDCIR 169

22 Verzeichnis technischer Regeln und Rechts- und Verwaltungsvorschriften zur Stérfall-Verordnung,
Umweltbundesamt, 1986, CDCIR 31

23 Beispielsammlung fiir Sicherheitsanalysen nach Paragraph 7 Storfallverordnung, Band 1,
Umweltbundesamt UBA, FRG, 1985, CDCIR 29

24 Sicherheitsanalyse gemdB Par.7 der 12. Verordnung zur Durchfiihrung des Bundes-
immissionsschutzgesetzes (Storfall-Verordnung) vom 27.6.1980 in der Neufassung vom 19.5.1988 fiir
das Fliissiggas-Tanklager, UBA, Berlin 1990, CDCIR 1020

25 Das System sicherheitstechnischer Regelungen fiir die Chemische Industrie im Eur. Vergleich, V. Pilz,
Bayer AG, Chem.-Ing.-Tech. 59 (1987) no. 10, pp 765-771

26 Real Decreto 886/1988, de 15 de julio, sobre prevencién de acidentes mayores en determinadas
actividades industriales, Ministerio de Relaciones con las Cortes y de la Secretaria del Gobierno,
Madrid, Spain 1988, CDCIR 185

27 Real Decreto 952/1990 de 29 de junio por e que Se modifican los anexos y Se completan las
dispociones del Real Decreto 886/1988 de 15 de julio sobre prevencion de accidentes mayores en
determinadas actividades industriales, Ministerio de Relaciones con las Cortes y de la Secretaria del
Gobierno, Madrid, 1990, CDCIR 484

28 Directiz Basica para la elaboracion y homologacion de los Planes Especiales del Sector Quimico.
Resolucion de 30 de enero de 1991, de la Subsecretaria de Interior, Madrid

29 Guide to Eur. Communities Regulations 1986, (Major Accident Hazards to Certain Industrial
Activities), Dept. of Labour, Mespil Road, Dublin 4, Ireland, CDCIR 121

30 European Communities( Major Accident Hazards to Certain Industrial  Activities) Statutory
Instruments, 1986, Minister for Labour, Government Publications, Dublin 2, Ireland, CDCIR 211

31 Decreto del Presidente della Repubblica 17 maggio 1988, n.175 (Gazzetta Ufficiale della Republica
Italiana n. 127 dell’ 1 giugno 1988) “ Attuazione della direttiva CEE n. 82/501, relativa ai rischi di
incidenti rilevanti connessi con determinate attivita industriali”’(recepimento direttive 82/501 e
87/216/CEE).

32 Decreto del Presidente del Consiglio dei Ministri 31 marzo 1989 (supplemento ordinario alla gazzetta
ufficiale della Republica Italiana n.93 del 21 aprile 1989): “Applicazione dell’art. 12 del decreto del
Presidente della Repubblica 17 maggio 1988 n.175, concernente rischi rilevanti connessi a determinate
attivita industriali” 1989 CDCIR 194

33 Metodo indicizzato per l'analisi e la valutazione del rischio di determinate attivita industriali” (Binetti,
Cappelletti, Graziani, Ludovisi, Sampaolo) - Pubblicazione ISPESL * Prevenzione Oggi” Number 1,
gennaio -febbraio-marzo 1990 CDCIR 469
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34 Decreto Ministeriale (Ambiente e Sanita) 20 maggio 1991 (gazzetta ufficiale della Republica Italiana
n. 126 del 31 maggio 1991): Recepimento della direttiva CEE n. 88/610 che modifica la direttiva CEE
n. 82/501, CDCIR 821

33 Decreto Ministeriale (Ambiente e Sanita) 23 dicembre 1993 (gazzetta ufficiale della Republica Italiana
n. 15 del 20 gennaio 1994): “Osservanza delle prescrizioni in materia di sicurezza e valutazione dei
rischi di incidenti rilevanti connessi alla detenzione ed all’ utilizzo di sostanze pericolose previste dal
decreto del Presidente della Repubblica 17 maggio 1988 n.175, e successive modificazioni ed
integrazioni”.

36 Legge 28 gennaio 1994, n.84 (supplemento ordinario alla gazzetta ufficiale della Repubblica Italiana"
n.28 del 4 febbraio 1994): “Riordino della legislazione in materia portuale” , CDCIR 1601

37 Decreto del Ministero dell” Ambiente 15 maggio 1996 (supplemento ordinario alla gazzetta ufficiale
della Repubblica Italiana n.159 del 9 luglio 1996) : Criteri di analisi e valutazione dei rapporti di
sicurezza relativi ai depositi di gas di petrolio liquefatto (GPL)

38 Decreto-legge 6 settembre 1996, n. 461(gazzetta ufficiale della Repubblica Italiana n.210del 7
settembre 1996): “Modifice al decreto del Presidente della Repubblica 17 maggio 1988, n. 175,
relativo ai rischi di incidenti rilevanti connessi con determinate attivita industriali”

39 Nordic experience and future trends for the preparation of the Safety Reoprt, Nordic Council of
Ministers, Copenhagen , 1992, CDCIR 1307

40 Pligter ved risikobetonede aktiviteter, The National Agency for Environmental Protection, Denmark,
1985, CDCIR 35

41 Paragrafer mot stora kemikalieolyckor-en vigledning for tillimpning. Arbetarskyddsstyrelsen,
Naturvardsverket, Springdmnesinspektionen, Statens Réddningsverk, ISBN 91-7464-958-2(Sweden)
1995

42 Riskhantering 1 - Administrativ SHM - Revision. Kemikontoret, Box 5501, S-11485 Stockholm,
(Sweden) 1996 (in English : SHE -Audit , Kemikontoret, Stockholm, 1996)

43 Riskhantering 2 - Katastrofplanering. Kemikontoret, Box 5501, S-11485 Stockholm (Sweden) 1986

44 Decreto - Lei n. 224/87 de 3 Junho 1987, Ministério do Plano e da Administragao do Territorio.
Direcgao Geral da Qualidade do ambiente Avenida Almirante Gago Coutinho no. 30 - 6. P-1000
Lisboa, Portugal, 1987, CDCIR 159

45 Decreto Lei n° 204/93 de 3 junho, Ministério do Ambiente e Recursos Naturais, Lisbon, Portugal,
1993, CDCIR 1655

46 Guidance for the application of Law Nr. 1650/86 and the common interministerial decision
18187/272/3.3.88, Ministry of Environment Land Use and Public Work of Greece, Ministry of
Environment Land Use and Public Work, Patission 147, GR-11251 Athens, Greece and CDCIR

47 Convection on the Transboundary effects of Industrial Accidents, E/ECE/1268, 1992, CDCIR 1334

48 Schutz von Gebieten in der Nihe von storfallrelevanten Anlagen in der BRD, Federal Environ.
Protection Agency, FRG 87, CDCIR 133

49 The Safety Case within the CIMAH Regulation 1984, Authors: F.P. Lees & M.L. Ang, Butterworth
Publishers 1984, CDCIR 291

50 Major Hazard Control, International Labour Office (ILO), Publication Branch, International Labour
Office, CH1211 Geneva 22, Switzerland, 1988, CDCIR 17

51 Handbuch L, 11 & III zur storfallverordnung , BUWAL, Bern

52 Het Pellenberg- Audit Systeem, Bouwstenen voor een geintegreerd veiligheidssysteem, M. Heselmans-
J.Roels-J.Stijen-J.Van de kerckhove - E.van Gils, Leuven , Apeldoorn, 1994 Garant, Tiensesteenweg
83,3010 Leuven- Kessel-Lo, Belgium
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D.2

Titles with reference to General Hazard Analysis Procedures

i 0

Nomenclature of terms used for hazards and risk assessment, D.Jones, Institution of Chemical

Engineers, 2nd Ed, 1992

2 Glossary of terms used for hazards and risk assessment in the process industries, Confédération

Européenne D’Organismes de Controle, 1993

Process Safety Analysis, Directorate-General of Labour of the Ministry of Social Affairs and

Employment, Postbus 69, NL-2270 MA Voorburg, The Netherlands 1985, CDCIR 251

Subselection System, Dutch Safety report assessment method with checklist - Ministry of Land and

Natural Resources, VROM

Gevarenzone-indeling met betrekking tot gasontploffingsgevaar, Labour Inspectorate, P.O. Box 90804,

NL-2509 LV, The Hague, 1992, CDCIR 1322

Qualitative Hazard Evaluation Principles, E.Van Gils, 1995, Belgian Ministry of Labour, Technical

Inspection , Chemical Risks Directorate, 1995

Praxis der Sicherheitsanalysen in der chemischen Verfahrenstechnik, Deutsche Gesellschaft fiir

chemisches Apparatewesen, e.V. (DECHEMA), 1985, CDCIR 227

Riskhantering 3 - Teknisk sidkerhetsgranskning vid industriell kemikalienhantering. Kemikontoret, Box

5501, S-114 85 Stockholm, (Sweden)1987

Proceedings of the International Conference on Hazard Identification and Risk Analysis, Human

Factors and Human Reliability in Process Safety, January 15-17,1992, Center for Chemical Process

Safety - AICHE, Health & Safety Executive, European Federation of Chem. Engineering, CCPS 1992

10 Technical Guides - "Qualitative Methods for Risk Analysis" & "Quantitative Methods for Risk
Analysis" and "Risk Analysis Methodologies - General Vision", Direccion General de Proteccion
Civil, Ministerio Justicia e Interior, Madrid, Spain 1994, CDCIR 1670

11 Les Risques Technologiques Majeurs, Annales des Mines, 35 rue Petit-Champs F-75001 Paris, France

1986, CDCIR 89

12 Loss Prevention in the Process Industries, F.P. Lees, Vol. 1, 2 & 3, Butterworth-Heinemann, Oxford
1996

13 Ullmann’s Encyclopaedia of Industrial Chemistry, Vol. BS, Plant and Process Safety (v.Pilz, Co-
ordinator), p311/429, VCH Verlagsgesellschaft, Weinheim, 1995

14 Risk Assessment in the Process Industries, R.Pitblado & R. Turney (eds), 2nd edition, 1996

15 Hazardous Materials Response Handbook, NFPA, Batterymarch Park, P.O. Box 9101, Quincy, USA-
MA 02269 - Editor: M.F. Henry, 1989, CDCIR 763

16 Handbook of Chemical Hazard Analysis Procedures, Federal Emergency Management Agency,
Washington D.C., USA 1989, CDCIR 1501
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Titles with reference to Operational Hazard Identification Methodologies

il

Model Evaluation Protocol & Guidelines for Model Developers, Model Evaluation Group, EC DGXII,
Brussels 1994

A review of Hazards Identification techniques and Application to Major Accident Hazards, UKAEA -
SRD R 379, Safety and Reliability Directorate, UKAEA Wigshaw Lane, Culcheth WA3 4NE, UK,
1986, CDCIR 592

Hazard Identification and Evaluation in a Local Community, Technical Report No 12, UNEP IE/PAC
- United Nations Environment Programme - Industry and Environment / Programme Activity Centre,
1992, CDCIR 1788

Example of a Rapid Ranking Method for the classification of units / plant elements Major Hazard
Control, A practical manual App. 2., ILO Geneva 1988.
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Methodologies for Hazard Analysis and Risk Assessment in the petroleum refining and storage

industry, CONCAWE, Rep No 10/82, Den Haag, Dec. 1982

Storingsanalyse. Waarom? Wanneer? Hoe?, Labour Inspectorate, P.O. Box 90804, NL-2509 LV, The

Hague, 1992, CDCIR 1311

Checklist - The Netherlands Labour Inspectorate, 1974

Process Safety Analysis, Incentive for the identification of inherent process Hazards , The Netherlands

Labour Inspectorate

Process Safety Analysis - Incentive for the Identification of the Inherent Process Hazard, Directorate

General of Labour of the Ministry of Social Affairs and Employment, Balen van Andelplein 2, NL

2273 KH Voorburg, The Netherlands 1985, CDCIR 1023

10 Model voor risicoevaluatie van opslag van gevaarlijke stoffen - vloeistoffen en gassen, Committee for
the prevention of disasters caused by dangerous substances , Directorate-General of Labour of the
Ministry of Social Affairs and Employment Postbus 69 NL-2270 MA, 1982, CDCIR 258

11 Les Différentes Méthodes d'Analyse de Sécurité dans la Conception d'une Installation Chimique -1ére
Méthode - L'Analyse Préliminaire des Risques, Technical Department, UIC - Union des Industries
Chimiques, France, UIC1980, CDCIR 1552

12 Les Différentes Méthodes d'Analyse de Sécurité dans la Conception d'une Installation Chimique -
2¢me Méthode - L'Etude de Sécurité sur Schémas de Circulation des Fluides, Cahier de Sécurité Nr.2,
Chimie Promotion UIC, France 1980, CDCIR 1553

13 Les différentes méthodes d'analyse de sécurité dans la conception d'une installation chimique - 3iéme
méthode - L'analyse par 'arbre des causes, Technical Department, UIC - France, 1981, CDCIR 1554

14 Guide d'Intervention face au Risque Chimique, Fédération Nationale des Sapeurs-Pompiers Francais,
France 1992, CDCIR 1305

15 Ermittlung der Kriterien fiir die Anwendung systemanalytischer Methoden zur Durchfiihrung von
Sicherheitsanalysen fiir Chemieanlagen, Gesellschaft fiir Reaktorsicherheit (GRS), FRG 85, CDCIR
220

16 Storfallablaufanalyse, DIN 25419, Beuth-Verlag, Berlin-Kéln 1977

17 Fehlerbannanalyse, DIN 25424, Beuth-Verlag, Berlin-Ko6ln 1981

18 Ausfalleffektanalyse, DIN 25448, Beuth-Verlag, Berlin-Koln 1980

19 Der Storfall im chemischen Betrieb, Verhiitung urch Prognose, Auffinden der Ursache, Abschitzen der

Auswirkungen, Gegenmassnahmen; Internationale Vereinigung fiir soziale Sicherheit (IVSS),

Berufsgenossenschaft der chemischen Industrie, Heidelberg , 1980
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20 Vergleich quantitativer Verfahren zur Risikoabschitzung verfahrentechnischer Anlagen; J.Flanz,
U.Hesener, H.-G.Schecker, Wilhelm-Jost- Institut e. V. Universitdt Dortmund

21 Ratgeber Anlagensicherheit , A- G - S, BG Chemie & VDSI, , Berlin “Gefahrenfeldenanalyse” ,
Verlag Kluge 1992

22 La Evaluacion del Riesgo quimico en Procesos Industriales- Jornada Tecnica - Barcelona, 16 de
Diciembre de 1993, Centro Nacional de Condiciones de Trabajo, Depart. de Inform. y Divulacion, c/
Dulcet, 2-10, 08034 Barcelona 1993, CDCIR 1572

23 Indices de Riesgo de Procesos Quimicos, Instituto National de Seguridad Higiene en el Trabajo,
Madrid, Spain, CDCIR 1573

24 Metodo indicizzato per l'analisi e la valutazione del rischio di determinate attivita industriali” (Binetti,
Cappelletti, Graziani, Ludovisi, Sampaolo) - Pubblicazione ISPESL “ Prevenzione Oggi” Number 1,
gennaio -febbraio-marzo 1990 CDCIR 469

25 Decreto del Ministero dell” Ambiente 15 maggio 1996 (supplemento ordinario alla gazzetta ufficiale
della Repubblica Italiana n.159 del 9 luglio 1996) : Criteri di analisi e valutazione dei rapporti di
sicurezza relativi ai depositi di gas di petrolio liquefatto (GPL) CDCIR 1618

261 rapporti di sicurezza nella CEE (Direttiva 82/501), 3ASI Associazione degli Analisti di Affidabilita' e
Sicurezza, Italy 1991, CDCIR 804

27Exxon Chemicals method for identifying potential process hazards, Loss Prevention Bulletin,
Institution of Chemical Engineers; 52, August 1983.

28 Fire & Explosion Index: Hazard Classification Guide, Chem. Eng. Prog., Technical Manual, Sixth
Edition, AIChE, 1987, CDCIR 303

29 Information sheet No 1E Directorate-General of Labour, Directorate-General of Labour of the Ministry
of Social Affairs and Employment Balen van Andelplein 2, NL-2273 KH Voorburg, The Netherlands,
1981, CDCIR 248

30 Imperial Chemical Industries (1985) “The Mond Index”, ICI PLC, Explosion Hazards
Section, Technical Department, Winnington, England

31 Safety training packages Modules 001- 028, IChemE The Institution of Chemical Engineers, 165-171
Railway Terrace, Rugby CV21 3HQ, Warwickshire, UK, 1987,CDCIR 997- 1009

32 Guide to Hazard and Operability Studies, Chemical Industries Association, 1979.

33 Guidelines for Hazard Evaluation Procedures. New York: AIChE/CCPS, 1985, (now in 2nd Ed. 1992),
CDCIR 63

34 Procedures for Performing a Failure Mode and Effect Analysis, US Department of Navy, MIL-STD-
1929A, 1977

35HAZOP & HAZAN - identifying ans assessing process industry hazards, T.A. Kletz, 3rd Edition, The
Institution of Chemical Engineers, 1992
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D.4

Titles with reference to Procedures for Risk Analysis and Reliability Techniques
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Risk Assessment of major hazards : A brief overview of methods and information sources, UKAEA-
SRD/HSE/ R 504, Safety and Reliability Directorate, UKAEA, UK 1988, CDCIR 622

Risk Analysis in safety Reports required by SEVESO Directive, Reliability Engineering and System
Safety, 35 (1992) pp. 193-199. Author: J. L. Hawksley, 1992, CDCIR 1241

A. Amendola, S. Contini and I. Ziomas: Uncertainties in chemical risk assessment: Results of a European
benchmark exercise, Journal of Hazardous Materials. 29 (1992) 347-363

Benchmark Exercise on Major Hazard Analysis ( 3 volumes) Vol.3. Description of the project discussion of
the results and conclusions, JRC EC, Office for Official Publications of the European Communities,
Luxembourg - (EUR 13386) CDCIR 953

Common Cause failure Reliability Benchmark Exercise, Commission of the European Communities,

JRC, 1-21020 Ispra, 1987, CDCIR 206

Risk Assessment in the Control of Major Accident Hazards in the European Union, Amendola A. &

Papadakis G.A., Proceedings of KAERI Envir. RA Workshop IV, Korea Seoul Dec 1994, Ed. C.K.

Park , KAERI

Guidelines on Risk Assessment, Labour Inspectorate, P.O. Box 90804, NL-2509 LV, The Hague 1991,
CDCIR 13189

Quantified Risk Assessment, CONCAWE, the oil companies' international study group for
conservation of clean air and water - Europe, CONCAWE Belgium, 1988, CDCIR 690

Consideration of Off-site Risk reduction Measures by Quantified Risk Assessment, VDGAB/AIIT
FORUM 2. Tag, Wiesbaden, Germany, 29.9.94, - Major Hazards Assessment Unit, HSE, UK 1994,
CDCIR 2083

10 A Method for Risk assessment for a multi plant size, UKAEA - SRD R273, Safety and Reliability

Directorate, United Kingdom Atomic Energy Authority, U.K.1983, CDCIR 573

11 The assessment of Individual and Societal risks, HSE / AEA Technology - SRD R310, Safety and

Reliability Directorate, United Kingdom Atomic Energy Authority, U.K. 1984, CDCIR 581

12Risk assessment - A qualitative and quantitative approach, Recommendations , CEOC,

R35/CEOC/CR1 87 2, CDCIR 1078

13 VDI Handbuch. Technische Zuverlissigkeit. 2509/1 und 2509/2, Verein Deutscher Ingenieure

(VDI VDI, Beuth Verlag, FRG 1988, CDCIR 100

14 Risk analysis for chemical production processes? - some remarks on meaningful application of

available methods and limitations thereof, V. Pilz, Angewandte Systemanalyse Vol 2, p 175/178, 1981

15 Different methods of risk analysis - Cahier de securite no 13, Union des Industries Chimiques UIC

1996

16 Les differentes methodes d'analyse de sécurité dans la conception d'une installation chimique - 4iéme

méthode - L'analyse des modes de défaillance, des effets et des probabilités, Technical Department,
UIC, France, UIC1981, CDCIR 1555

17 Guide d'Intervention face au Risque Chimique, Fédération Nationale des Sapeurs-Pompiers Francais,

France 1992, CDCIR 1305

18 Bibliographie sélective sur la sécurité des systemes, Union des Industries Chimiques, France, Cahier
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de sécurité Nr. 5, Chimie Promotion (CP), rue de la République, PUTEAUX, Cedex 99, F-92909 Paris,
France 1982, CDCIR 1556

19 The Cause - Consequence Diagram Method as a Basis for Quantitative Accident Analysis, Nielson, D.
S. m, Danish AEC Report RISO - M1374, May 1971

20 Analisis y reduccion de reisgos en la industria quimica (Analysis and Reduction of risk in chemical
industries), J.M. Santamaria Ramiro & P.A. Brana Aisa, Ed. Fundacion Marfre, 1994

21 State of the Art in PSA reliability modelling as resulting from the international benchmark exercise
project, Commission of the European Communities Joint Research Centre (JRC) Ispra. Authors: A.
Amendola and A. Poucet, 1988, CDCIR 201

22 Reliability Data collection and Use in Risk and Availability Assessment EuReDa Conferences -
Heidelberg 86 & Siena 89, Springer-Verlag, Berlin, Heidelberg ISBN 0-387-16365-4, Germany 1986,
CDCIR1647 & 1648

23 Handbook of Human Reliability Analysis with Emphasis on Nuclear Power Plant Applications,
NUREG/CR 1278 USNRC,Swain , A.D. & Guttman, H.E. 1983

24 Guidelines for the process equipment reliability data, The Center for Chemical Process Safety -
AIChE, USA-NY, 1989, CDCIR 817

25 Guidelines for Chemical Process Quantitative Risk Analysis, N'Y AIChE/ CCPS 1989 , CDCIR 818

26 Guidelines for Human reliability in Process Safety, New York : AIChE/ CCPS 1989

27 EIREDA, European Industry Reliability Data Bank, H.Procaccia, P.Aufort & S. Arsenis, 3rd Ed.
ESREDA 1997

28 ESREDA Guidebook on the Effective Use of Safety and Reliabilty Data, H.Procaccia & J.F. Raffoux
ESREDA 1995

29 Reliability -Centred Maintenance Management and Engineering Methods, Elsevier Publishers Ltd.
UK. Authors: R. T. Anderson & L Neri, 1990 CDCIR 965

30 Reliabilty and Risk Assessment, J.D. Andrews & T.R. Moss, Longman Sc. and Technical, UK 1993

31 Reliability data Banks, Elsevier Publishers Ltd., UK., Ed. A.G. CANNON and A. BENDELL 1991,
CDCIR 996

32 Models and Data Requirements for Human reliability Analysis, International Atomic Agency (IAEA),
Vienna, 1989, CDCIR 202

33 Human Factors in Industrial Safety, Health and Safety Executive,UK, 1989, CDCIR 1163

34 Chemical System Reliability, IEEE Transactions on Reliability. Vol. 37. No. 2. June 1988. Pages 199-
208. Authors: B. S. Dhillon et al., 1988, CDCIR 1245

35 Safety and Reliability, Editors: Kurt E. Petersen, Birgitte Rasmussen, Elsevier Science Publishers Ltd,
UK, ISBN: 1 85166 875 6, 1992, CDCIR 1442

36 Probabilistic Safety Assessment and Risk Management, PSA 87, Vol I, II &III, European Nuclear
Society (ENS), Risk and Safety, Verlag TUV Rheinland GmbH, K&ln, FRG, 1987, CDCIR 1450-1452

37 Probabilistic Safety Assessment and Management (PSAM) 1991 Vol I & II, PSAM and Elsevier
Publishers, Amsterdam, The Netherlands, Editor G. Apostolakis, 1991, CDCIR 1649

38 Probabilistic Safety Assessment and Management (PSAM) 1996 Vol 1-3, Springer-Verlag, Editors:
P.C. Cacciabue, I.A. Papazoglou, 1996 CDCIR 1760
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Methods for the calculation of physical effects “Yellow Book” CPR 14E, Committee for the

Prevention of the Disasters, The Dutch DG of Labour, Environmental Protection, Public Order and

Security & Transport,Voorburg Nov. 1988, DG of Labour, 2nd Edition 1992

Methods for the determination of possible damage to people and objects resulting from releases of

hazardous materials, “Green Book” CPR 16E, Comm. for the Prevention of the Disasters, Dutch DG of

Labour, Envir. Protection, Public Order and Security, Voorburg Dec. 1989, 1st Ed. 1992, CDCIR 1565

Short Distance Immissions, Dutch Ministry for Labour , 1989, CDCIR 1206

Atmospheric dispersion and modelling - Cahier de securite UIC no 6 - July 1995

Note d'Information sur les Mode¢les de Dispersion Atmospérique, Techn. Depart,Cahier de sécurité 6,

Chimie Promotion, Paris, France 1982, CDCIR 1557

Likelihood diminuition of use of the equipment for pressure limitation, Cahier de securiteUIC8 1986

Protection of vessels and pipes against overpressure, Cahier de securite UIC no 9, March 1990

Explosion de Gaz en Milieu non Confiné (UVCE), Technical Department, UIC - Union des Industries

Chimiques, Cahier de securite UIC no 10 - France March 1987, CDCIR 1560

Emission a la Bréche d'une Capacité - Débit en phase gazeuse - Débit en Phase Liquide - Formation et

Vaporisation des Flaques, UIC, Cahier de securite UIC no 11 - France March 1987, CDCIR 1561

10 Analyse des explosions air-hydrocarbure en milieu libre. Etudes deterministe et probabiliste du
scénario d'accident - Prévision des effets de surpression, Electricité de France (EdF), 1984, CDCIR 108

11 Dispersion of Emissions by Accidental Releases, Verein Deutscher Ingenieure (VDI), Beuth Verlag,
Burggrafenstrasse 6, Postfach 1145, D-1000 Berlin 30, 1987, CDCIR 217

12 Schwere Gase bei Storfallfreisetzung, VDI, VDI Verlag GmbH, Diisseldorf, 1989, CDCIR 726

13 Umweltmeteorologic - Ausbreitung von storfallbedingten Freisetzungen schwerer Gase -
Sicherheitsanalyse, VDI-Richtlinien, Verein Deutscher Ingenieure 1990, CDCIR 1425

14 Ausbreitung von stofallbedingten Freistzungen - Sicherheitsanalyse, VDI- Richtlinie 3783, Blatt 1,
Nov. 1987

15 Ausbreitung von stofallbedingten Freistzungen schwerer Gase- Sicherheitsanalyse, VDI- Richtlinie
3783, Blatt 2, Nov. 1992

16 Ermittlung des Gefihrdungspotentiales ereignisbesogener Stoffreisetzungen unter dem Aspect der
Stofall- Verordnung; S.Delling, S.Limperich-Menzel, A. Ertl, LIS-Berich Nr. 115

17 Uppkomst och utbredning av explosiva eller giftiga gasmoln., S.Winter, K.Nyren, E. Karlsson, FOA
Rapport 40011, FOA 4, S-901 82 Umea,, ( Sweden)

18 Giftiga gasmoln. R.Anjemo, B.Koch, P.Runn, B. Segerstedt, FOA Rapport, ISN 0347-2124, (Sweden)
1994

19 Vadautslapp av brandfarliga och giftiga gaser och vitskor. S.Fischer, R.Forsen, O. Hertzberg et.al.
FOA Rapport D-9500099-4.9--SE, FOA , S-17290 Stockholm, ( Sweden) 1995

20 A study of the influence of topography and density on the dispersion in a gas cloud, J. Burman, Report
by FOA risk and Swedish Rescue Services Agency, ISSN 1104-9154, ( Sweden)

21 Modelli per il calcolo della dispersione di gas Pesanti, Author: G. Spadoni, University of Bologna, TN
1.93.126, JRC- ISEVIE 2555/93, 1993, CDCIR 1504

22 Evaporation of Spills of Hazardous liquids on land and water, UKAEA/SRD R100 U.K.78, CDCIR
552

23 Two phase releases of toxic and flammable substances / thermal initiation, source term and fire effects,
Authors: Barton J A, Moodie K, HSE, Explosion and Flame Laboratory, Buxton (GB), EC, Luxemburg
1994, Official Publ. EC, L-2985 Luxembourg, EUR 14902 EN, ISBN-92-826-7009-0 CDCIR 1770

24 UKAEA - HSE - SRD, Consequence models & codes, 1981-1989, CDCIR 129,130,131,226,
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556,559,560,564,567,568,569,570,571,572,575,577,579,580,583,584,586,587,589,591,594,595,596,59
7,598,600,602,605,608,609,610,611,613,618,619,620,621,686 and 687.

25 Thermal radiation Monograph, Institution of Chemical Engineers, UK 1989, CDCIR 975

26 The Multi - Energy Method . A framework for vapour cloud explosions, TNO Defence Research,
Author: A. van den Berg,1984, CDCIR 1099

27 Partial Confinement - A Blast determinant factor in vapour cloud explosions, TNO Defence Research,
Author: A.van den Berg, 1984, CDCIR 1100

28 REAGAS - A code for numerical simulation of 2-D reactive gas dynamics in gas explosions, TNO
Defence Research,, Author: A. van den Berg, 1989, CDCIR 1101

20 BLAST- 2D - A Code for numerical simulation of two dimensional blast effects, TNO Defence
Research, Author: A. van den Berg 1988, CDCIR 1102

30 Guidelines for Use of Vapour Cloud Dispersion Models., Hanna, NY AIChE/CCPS, 1987, CDCIR 234

31 Guidelines for Vapour Release Mitigation, Prugh, Richard W & Johnson, R. W., NYAIChE/CCPS
1988

32 Pocket Guide to Chemical Hazards, National Institute for Occupational Safety and Health, 1994

33 Methoden voor de berekening van immissies op korte afstand van den bron, Directorate-General of
Labour of the Ministry of Social Affairs and Empoyment, The Netherlands 87, CDCIR 257

34 Workbook of Test Cases for Vapour Cloud Source Dispersion Models, AIChE/CCPS, 1989, CDCIR
292
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1 Risk Assessment of Chemicals to the Environment, Federation of European Chemical Societies; Ed.
M.L. Richardson, London UK 1988, CDCIR 627

2 Report of the workshop on practical approaches to the assessment of environmental exposure, OECD
Organisation for Economic Co-operation and Development 1987, CDCIR 95

3 Updating of data concerning the impact on the aquatic environment of certain dangerous substances,
European Commission, Luxembourg 1993, CDCIR 1825

4 Interpretation of Major Accident to the Environment for the Purposes of the CIMAH Regulations: a
guidance note by the Department of the Environment, UK

5 Air pollution injury to vegetation, HSE, London SEI 041, UK , CDCIR 626

6 Sulphur Dioxide and Nitrogen Oxides in Industrial Waste Gases- Emission, Legislation and
Abatement, Vol. 3, Eurocourses - JRC Ispra, Ed.Van Velzen D. 1991, CDCIR 2147

7 Anlagensicherheit und Umweltvertriglichkeit IWS Institut fiir wassergefihrdende Stoffe Symposium:,
TU-Berlin Erich Schmidt Verlag GmbH, Berlin 1989

8 Umweltiiberwachung Fliissiggaslagerung, Landesanstalt fir Umweltschutz Baden Wiirtemberg,

Referat 15 - Informationsdienste, Veroftentlichungen 1995, CDCIR 1503

9 Umweltprognosen: Methoden und Anwendungsprobleme der priventiven Umweltpolitik, KFK
Karlsruhe, Dept.of System Analysis, Erich Schmidt Verlag GmbH, Berlin 90, CDCIR 729

10 Vadautslapp av brandfarliga och giftiga gaser och vitskor. S.Fischer, R.Forsen, O. Hertzberg et.al.
FOA Rapport D-9500099-4.9--SE, FOA , S-17290 Stockholm, ( Sweden) 1995

11 VERIS- Computer System for Evaluation of Risk to the Surface Water from Chemical Sites, VROM -
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Risk Manag. Div.1992, The Netherlands CDCIR 1098

12 ENERO - Forum Européen - Consequences écologiques d'une pollution de cours d'eau suite a un
incendie dans un entrepot de produits chimiques, ENERO - European Network of Environ.
Associations / INERIS France 1994, CDCIR 1656

13ECETOC - Emergency Exposure Indices for Industrial Chemicals, Eur.Chem.Industry Ecology &
Toxicology Centre, Brussels 1991, CDCIR 1453

14Livre vert sur la réparation des dommages causés a l'environnement. Communication de la
Commission au Conseil et au Parlament Européen et au Comités econimique et social, COM(93) 47
final, Commission des Comm. Eur., Public Rel. & Publ. Unit 1993

15A study on the industrial installations presenting major hazards for the surface waters and the
groundwaters” , G.C.Bello et al., Eidos CDCIR 1400

16 Soil and groundwater protection, Criteria for the notification of major accidents and hazardous
installations, G.C.Bello et al., IWS Berlin - Eidos Lodi Italy, May 1997, JRC EC

17 Environmental Impact Assessement ( Ed A.G. Colombo), Kluwer Academic Press, 1992

18 Indicators and Indices for Environmental Impact Assessment and risk Analysis, Proceedings of
Workshop, CEC - JRC, Ispra, Italy (Eds. Colombo & Premazzi), EUR 13060 EN, 1990, CDCIR 1019

19 An Analysis of Environmental Impact Studies of Installations for the treatment and Disposal of Toxic
and Dangerous Waste in the EU (Ispra study on projects under Dir. 85/337/EEC) , A.G. Colombo,
A.Artola, C.Gervasi, G.Haq, [.Melaki, JRC EC EUR 16389 EN August 1996

20 REAL DECRETO 1131/1988 de 30 de septiembre por el que se aprueba el Reglamento para la
ejecucion del Real Decreto Legislativo 1302/1986 de 28 de junio de Evaluacion de Impacto Ambiental,
Official State Bulletin 1988, CDCIR 281

21 Review of Environmental Accidents and Incidents, Lindgaard-Jorg.&K. Bender EUR 14002 EN
(1992)

22 A Risk assessment of Environmental Hazards : A Textbook of Case Studies, Editor: D.J.Pustenbach -
Wiley - USA 1980, CDCIR 720

23 INERIS - Rapport Annuel Scientifique 1995, INERIS (Institut National de 'Environnement Industriel
et des Risques), France 1996, CDCIR 1708
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1 Major Hazard Control - A practical guide , International Labour Office (ILO), Publication Branch,
Geneva 22, Switzerland (1988), CDCIR 17

2 Emergency Planning for Industrial Hazards, Commission of the European Communities, Elsevier
Science Publishers LTD, UK (1988), CDCIR 98

3 Guide to Emergency Planning, Society of Industrial Emerg. Services Officers, ISBN 0-947665-03-X

4 Dealing with Disaster, HMSO, ISBN 011 341129/4

5 The Control of Industrial Major Accident Hazards Regulations 1984 (CIMAH): further guidance on
emergency plans (HSG25), HMSO 1985, ISBN 0 11 883831 8.

6 Third General Administration Regulation for the Implementation of the Hazardous Incident Ordinance

(3. StoerfallVwV), October 23, 1995 (GMBI, 1995, S.782)
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Gefahrabwehrplanung als integrativer Teil der Vorsorge gegen schidliche Storfallauswirkungen,

Author: H.J. Uth (Federal Environmental Agency), Germany, Umweltsbundesamt, Berlin, Staub -

Reinhaltung der Luft 48 (1988), p. 247-252, CDCIR 139

8 Implantacion del plan de autoproteccion, Mapfre Seguridad n. 42- Author: L. Bernues Gonzalez,
Editorial Mapfre S.A. Madrid (1991), CDCIR 823

9 Guiding Principles for Accident Prevention Preparedness and Response - Guidance for Public
Authorities Industry Labour and others, OECD (1992), CDCIR 1012

10 In-site emergency planning and the sense of predictive techniques, J. Loss Prevention in the Process
Ind., Vol. 4, Jan. 1991, pages 44-48, CDCIR 1030

11 Le Plan D'Opération Interne-P.O.1, Groupe d'Etude de Sécurité de I'Industrie du Petrole, Paris, France
(1989), CDCIR 1182

12 Checklist for On-site Emergency Plans, CEFIC, Brussels, Belgium (1990), CDCIR 1232

13 Forskrift om beredskap i petroleumsvirksomheten, Norwegian Petroleum Directorate (1992), CDCIR
1280

14 Bedrijfnoodplan, Labour Inspectorate, The Hague (1991), CDCIR 1320

15 Incendie des grandes cuvettes - prévention et stratégie d'intervention, GESIP - Groupe d'Etude de
Securité des Industries Petroliéres, Paris, France - Rapport n.93/04 (1993) CDCIR 1819

16 The on-site Emergency Plan- guidelines for Preparedness & Implementation, Authors: J. Carbonnet, R.
Mameli, G. Marlier, R. Roure, GESIP - Groupe d'Etudes de Sécurité de 1'Industrie Pétroliere, GESIP
Paris, France - Report n. 90/09 (1990), CDCIR 1881

17 Industry Emergency Planning Guidelines- hazardous Industry Planning Advisory paper No 1

Department of Planning - The Information Branch, Sydney, Australia, - ISBN 0 7305 4299 8§ (1993),

CDCIR 2228
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European Commission

EUR 17690 - Guidance on the preparation of a Safety Report to meet the requirements of Council
Directive 96/82/EC (Seveso II)

G.A. Papadakis, A. Amendola (Eds.)
Luxembourg : Office for the Official Publications of the European Communities

1997 -66pp. - 16.2x22.9 cm

ISBN 92-828-1451-3

This document is intended to provide guidance on the preparation of “Safety Reports” to meet the
requirements of the Seveso II Directive (96/82/EC), on the control of major accidents involving
dangerous substances. Section-1 analyses contents and structures for the description of the establishment
and its environment. Section-2 describes requirements concerning hazard identification and risk
assessment and the final section refers to information concerning major accident prevention policy and
emergency planning. The document is enriched by the discussion of the topical issues and relevant
literature.
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