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First of all… Brief presentationFirst of all… Brief presentation

Since 1985, year of establishment, Since 1985, year of establishment, 
ICARO Ltd has reached a primary Ltd has reached a primary 

position at national level in the field of position at national level in the field of 
industrial safety and environmental industrial safety and environmental 

protection.protection.

Tuscany Tuscany -- CortonaCortona
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First of all… brief presentationFirst of all… brief presentation

ITALYITALY

BULGARIABULGARIA

KAZAKISTANKAZAKISTAN

POLANDPOLAND
HUNGARYHUNGARY

SERBIASERBIA
ROMANIAROMANIA

SLOVENIASLOVENIA

UZBEKISTANUZBEKISTAN

TAGIKISTANTAGIKISTAN

KIRGIZISTANKIRGIZISTANSYRIASYRIA

IRAQIRAQ

Work scenarioWork scenario
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Assistance to EEC and CA CountriesAssistance to EEC and CA Countries

2000/20022000/2002 2002/20032002/2003 2002/20042002/2004 2004/20062004/2006

First of all… brief presentationFirst of all… brief presentation
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96/82/EC96/82/EC SevesoSeveso II II 
DirectiveDirective

Good practiceGood practice

In EU Countries Seveso II Directive has defined the “Safety 
Standards” to which the operator of hazardous sites has to refer.

From this experience of 
more than 10 years, it is 
possible to retrieve 
useful information to 
provide guidelines on 
safety to operators of 
hazardous sites.
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EstablishmentEstablishment

Main DefinitionsMain Definitions

“an area under the control of an 
operator, where dangerous 
substances are present in one or 
more installations, including 
common or related infrastructures 
or activities”.
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Hazardous SubstancesHazardous Substances

“substances, mixtures and preparation 
listed in the Attachment I – 1st part to 
UE 96/82/CE - SEVESO II Directive or 
according the criteria laid down in  the 
Attachment I – 2nd part to UE 
96/82/CE - SEVESO II Directive. 
Raw materials, products, by-products, 
residues or intermediates and also 
those substances potentially 
generated during an accident are 
included”

Main DefinitionsMain Definitions

The hazardous substances and relevant threshold values defined by 
Seveso II Directive are quite the same of those ones taken into 
consideration by the Helsinky Convention 



Guidelines on safety to operators 8 12/2007Copyright by ICARO

ICARO
 

UNITED NATIONS 
ECONOMIC COMMISSION FOR EUROPE

Dangerous substances > Column 2 of Annex 1

Safety Management 
System

Criteria of applicationCriteria of application

Establishment
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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

Safety Management 
System

Definition Definition 

from from 

DirectiveDirective

ReferencesReferences

Guidelines on a Major Accident Prevention Policy
and Safety Management System, as Required by 
Council Directive 96/82/EC (Seveso II) – published 
by the European Joint Research Centre.
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Safety Management 
System

Major Accident 
Prevention Policy

The majorThe major accident accident 
prevention policy prevention policy 
should be establishedshould be established inin
writingwriting andand shouldshould
include the operator's include the operator's 
overall aimsoverall aims andand
principlesprinciples of actionof action with with 
respect torespect to the control of the control of 
majormajor--accident hazardsaccident hazards

Policy
Policy

•• ContainsContains the list of the list of generalgeneral principlesprinciples
on on safetysafety;;

•• Must be shared with allMust be shared with all the the employees employees 
and and diffused diffused in in all areas all areas of of 
establishment.establishment.
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Safety Management 
System

Main Elements

organizationorganization andand personnelpersonnel
identificationidentification andand evaluationevaluation of majorof major hazardshazards
operationaloperational controlcontrol
management ofmanagement of changechange
planning planning for emergenciesfor emergencies
monitoringmonitoring performanceperformance
auditaudit andand reviewreview
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Safety Management 
System

Safety Management 
System

General structure

1.1. OrganizationOrganization and and personnelpersonnel

2.2. IdentificationIdentification andand evaluationevaluation of majorof major hazardshazards

3.3. OperationalOperational controlcontrol

4.4. MngmentMngment
of of changechange

5. Plan 5. Plan for for 
emergemerg.. ObjectivesObjectives

ConditionsConditions
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Safety Management 
System

Safety Management 
System

Review and monitoring

7.7. AuditAudit and and reviewreview

6.6. MonitoringMonitoring
performanceperformance

The system The system is active is active and and 
needs programmedneeds programmed
auditsaudits, , reviewsreviews and and 

modificationmodification in in order to order to 
reach reach the the safety safety 

objectives for objectives for the the 
establishmentestablishment
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Safety Management 
System

Operating structure

Manual of the Safety 
Management System

ProceduresProcedures TrainingTraining

RecordingRecordingCriteriaCriteria

In Italy:

Review of Safety 
Management 

System is required 
by law every two 

years
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Safety Management 
System

Role of Authority

Definition of safety strategyDefinition of safety strategy
Develop a clear, coherent and consistent control frameworkDevelop a clear, coherent and consistent control framework
Promote an efficient interPromote an efficient inter--agency coagency co--ordination (different local ordination (different local 
authorities, industry other stakeholders)authorities, industry other stakeholders)
Dissemination of guidelines (e.g from Dissemination of guidelines (e.g from SevesoSeveso II) to operators II) to operators 
(workshop, seminars, leaflets)(workshop, seminars, leaflets)
Organization of Inspections on sites regarding general approach Organization of Inspections on sites regarding general approach 
to the SMSto the SMS
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Safety Management 
System

Definition of plan for 
improvement

Safety Report

In Italy:

Review of Safety 
Report is required 
by law every five 

years

Risk Risk 
AssessmentAssessment

403,6 x 10-63. Overfilling of 
tank n. …

482,1 x 10-42. Run away 
reaction in …

241,0 x 10-41. Release of 
LPG …

Consequences 
(lethal zone)

Frequency 
(events/year)

Top Event
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Safety Management 
System

Definition of plan for 
improvement

High High lethalitylethality

High High lethalitylethality

High High lethalitylethality

Top Top Event Event 11

Top Top Event Event 22

Top Top Event Event 33

Picture Picture of the of the risk risk 
associated to associated to the the 
processing processing unitunit

Risk assessment is:

• the KEY 
DOCUMENT of 
SMS;

• The basis for the 
definition of the 
plan of 
improvement 
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RISK MATRIX (example)RISK MATRIX (example)RISK MATRIX (example)

C O N S E Q U E N C E SUnacceptable Risk

MassiveMajorMinorSlightImprovement region

4321Acceptable Risk

TOP 
EVENT 31Extremely

improbable 

TOP 
EVENT 2

TOP 
EVENT 12Very

improbable 

3Improbable 

4Probable F
R
E
Q
U
E
N
C
Y
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RISK MATRIX (example)RISK MATRIX (example)RISK MATRIX (example)

C O N S E Q U E N C E SUnacceptable 
Risk

MassiveMajorMinorSlightImprovement 
region

4321Acceptable 
Risk

TOP 
EVENT 

3
1Extremely

improbable 

TOP 
EVENT 

2

TOP 
EVENT 

1
2Very

improbable 

3Improbable 

4Probable 
F
R
E
Q
U
E
N
C
Y

Top Event 2

Top Event 3Top Event 1

ImprovementAcceptable

Measures for risk Measures for risk 
reductionreduction

Reduction Reduction of of frequencyfrequency

Reduction Reduction of of consequencesconsequences
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Safety Management 
System

Definition of plan for 
improvement

Top Event 3Top Event 3Top Event 3
Reduction Reduction of of 

frequencyfrequency

AlarmAlarm and tripand trip systemssystems Piping inspectionPiping inspection

Reduction Reduction of of amountamount

And more…

Improved technologyImproved technology
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Safety Management 
System

Definition of plan for 
improvement

Top Event 3Top Event 3Top Event 3
Reduction Reduction of of 

consequencesconsequences

Detection Detection systemssystems Containment areasContainment areas

Isolation valvesIsolation valves Fire Fire fightingfighting

And more…
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Safety Management 
System Definition of plan for 

improvement
Top Event 3Top Event 3Top Event 3

And moreAnd more……

HH
UU
MM
AA
NN

FACTORFACTOR

Tranining Tranining on:on:
Process Process controlcontrol
InspectionInspection
MaintenanceMaintenance

Tranining Tranining on:on:
Risk assessmentRisk assessment
Emergency Emergency 
managementmanagement
Fire Fire fightingfighting

R I S KR I S KRR
EE
DD
UU
CC
TT
II
OO
NN
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Safety Management 
System Definition of plan for 

improvement
Top Event 3Top Event 3Top Event 3 Emergency Emergency PlanPlan for for 

single Top single Top EventEvent

Activates fire 
monitors.

Supervise the action 
in the plant.

10 min

Anti fire protection.Gas mask, anti-acid 
gloves…

None. Availability of 
self-breathing 
apparatus in C.R.

Protection 
devices

Organizes the team. 
Requires emergency 
squad.

Shut down the unit.5 min

Detects alarm and alert 
the chief in shift.

30 s

Operator 3
(emergency squad)

Operator 2
(chief in shift)

Operator 1
(control room)

Time
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Safety Management 
System Definition of plan for 

improvement
Top Event 3Top Event 3Top Event 3

Emergency Emergency PlanPlan for for 
single Top single Top EventEvent

Periodic Emergency 
simulation

Verify resources Verify resources and timeand time
Train Train peoplepeople
Identify improvementsIdentify improvements
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Risk management of 
hazardous sites

Role of Authority

Central AuthorityCentral AuthorityCentral Authority

1.1. Screening of the Screening of the territory territory in in terms terms of of hazardous siteshazardous sites
2.2. Creating Creating a a preliminary preliminary ranking of the ranking of the risksrisks
3.3. Management of the Management of the information regarding each information regarding each single single 

operator in operator in order to guarantee continuous coorder to guarantee continuous co--operationoperation
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Risk management of 
hazardous sites

Role of Authority

Risk AssessmentRisk AssessmentRisk Assessment

1.1. Screening of the Screening of the territory territory in in terms terms of of hazardous siteshazardous sites

Rapid but exhaustive Rapid but exhaustive 
risk assessment risk assessment of the of the 

major major accidents accidents 
potentially associated to potentially associated to 

hazardous hazardous site site 

TARGETTARGET
RESULTSRESULTS
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Risk management of 
hazardous sites

Role of Authority

Risk AssessmentRisk AssessmentRisk Assessment

2.2. CreatingCreating aa preliminarypreliminary ranking of theranking of the risksrisks

Identification Identification of the of the 
areas areas of of intervention intervention in in 

the the national context national context 

TARGETTARGET
RESULTSRESULTS
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-

Internet

Risk management of 
hazardous sites

Role of Authority

Risk AssessmentRisk AssessmentRisk Assessment

3.3. Management of theManagement of the information regarding eachinformation regarding each single single 
operator inoperator in order to guarantee continuous coorder to guarantee continuous co--operationoperation

Definition Definition of of an efficient an efficient 
procedure procedure to manage to manage 

and diffuse and diffuse information information TARGETTARGET

RESULTSRESULTS
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Risk management of 
hazardous sites

Role of Authority

Risk Assessment – possible solutionRisk Assessment Risk Assessment –– possible solutionpossible solution

REHRA REHRA MethodologyMethodology
SpecializedSpecialized software software for managing risks for managing risks 

associated to hazardous sites associated to hazardous sites at at national level national level 

Rapid Environment Rapid Environment and and Health Health 
Risk AssessmentRisk Assessment
GIS GIS based based softwaresoftware
Possibility for Possibility for WebWeb--expansionexpansion

REHRAREHRA
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Finally… Some considerationsFinally… Some considerations

Safety Safety Management System (SMS)Management System (SMS) isis a a structured structured 
tool that allows tool that allows the the definition definition of the of the organization organization 
and the procedure and the procedure dedicated to risk reductiondedicated to risk reduction..
SMS SMS main elementsmain elements are are defined defined in the 96/82/CE in the 96/82/CE 
Directive Directive ““Seveso Seveso IIII””..
SMS SMS requires continuous audit requires continuous audit and and monitoring monitoring in in 
order to improve order to improve the the processprocess..
Plan Plan for safety improvement should be defined for safety improvement should be defined 
periodicallyperiodically, , identifying identifying the the measures for risk measures for risk 
reduction reduction ((technical technical and and organizationalorganizational). ). 
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Finally… Some considerationsFinally… Some considerations

AuthorityAuthority hashas the the rolerole toto promotepromote the the awarenessawareness
on on risksrisks at at hazardoushazardous sitessites..
Good Good and and widely applied guidelines to provide to widely applied guidelines to provide to 
operatorsoperators can can be derived by be derived by EU EU Directives Directives 
associated to prevention associated to prevention of major of major accidentsaccidents..
AnAn efficientefficient processprocess of of coco--operationoperation withwith
hazardoushazardous sitessites operatorsoperators shouldshould bebe installedinstalled, , 
basedbased on a on a preliminarypreliminary screening and ranking of screening and ranking of 
the the risksrisks at at nationalnational levellevel..
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ReferencesReferences
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