
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

JRC140292. 

 

Domjan, I., Wood, M. 

2024 

A Seveso Inspection Series Publication 

Common Inspection Criteria for 
Preparedness and On-site Response 
Planning for Toxic Dispersion Events 



 

 
 

 

 

 
 

 

 

 

 

 

Ispra: European Commission, 2024  

 

© European Union, 2024  

 

 

 

 

 

 

The reuse policy of the European Commission documents is implemented by the Commission Decision 2011/833/EU of 12 

December 2011 on the reuse of Commission documents (OJ L 330, 14.12.2011, p. 39). Unless otherwise noted, the reuse of 

this document is authorised under the Creative Commons Attribution 4.0 International (CC BY 4.0) licence 

(https://creativecommons.org/licenses/by/4.0/). This means that reuse is allowed provided appropriate credit is given and 

any changes are indicated.  

 

For any use or reproduction of photos or other material that is not owned by the European Union permission must be 

sought directly from the copyright holders. 

 

How to cite this report: European Commission, Joint Research Centre, Domjan, I. and Wood, M., Common Inspection 

Criteria for Preparedness and Onsite Response Planning for Toxic Dispersion Events, European Commission, Ispra, 2024, 

JRC140292. 

 

 

 

This document is a publication by the Joint Research Centre (JRC), the European Commission’s science and 

knowledge service. It aims to provide evidence-based scientific support to the European policymaking process. 

The contents of this publication do not necessarily reflect the position or opinion of the European Commission. 

Neither the European Commission nor any person acting on behalf of the Commission is responsible for the use 

that might be made of this publication. For information on the methodology and quality underlying the data used 

in this publication for which the source is neither Eurostat nor other Commission services, users should contact 

the referenced source. The designations employed and the presentation of material on the maps do not imply the 

expression of any opinion whatsoever on the part of the European Union concerning the legal status of any 

country, territory, city or area or of its authorities, or concerning the delimitation of its frontiers or boundaries. 

 

https://creativecommons.org/licenses/by/4.0/


 

i 
 

Contents 

Abstract........................................................................................................................................................................ 1 

1 Introduction ......................................................................................................................................................... 2 

2 Scope and objectives ....................................................................................................................................... 3 

2.1 Scope ............................................................................................................................................................. 3 

2.2 Focus of the criteria ................................................................................................................................ 4 

3 Inspection criteria – Preparedness and onsite response planning for toxic dispersion 

events .......................................................................................................................................................................... 5 

3.1 Strategic approach (resilience) .......................................................................................................... 5 

3.2 Scenario identification and detection measures ......................................................................... 6 

3.3 Detection and alarms ..............................................................................................................................7 

3.4 Mitigating and avoiding exposure of personnel ........................................................................... 8 

3.5 Shelter-in-place and evacuation strategies ................................................................................. 9 

3.6 Internal emergency response plans ................................................................................................ 9 

4 Conclusions ........................................................................................................................................................ 12 

References ................................................................................................................................................................ 13 

List of boxes ............................................................................................................................................................. 14 

List of figures........................................................................................................................................................... 15 



 

1 
 

Abstract  

This publication highlights the main elements of an effective inspection of an operator’s controls for 

preparing onsite for toxic dispersion events on high hazard sites.  Many industries use toxic substances 

in sufficient volume to cause harm to human health, both onsite and offsite, including petroleum oil 

refineries, various types of chemical manufacturers, food and beverage production and storage, 

pharmaceutical production, leather and paper industries, and a host of others. Sites using large 

volumes of toxic substances are considered high hazard sites covered under the EU Seveso Directive 

2012/18/EU.  In keeping with the Directive, hazardous site operators are required to demonstrate to the 

competent authority inspectors that they have assessed and planned an effective onsite response to 

such emergencies, if there is a reasonable likelihood that a toxic dispersion could occur.  This 

publication provides performance criteria that a site an inspector can use to determine whether the 

operator has fulfilled this obligation and areas that made need improvement. 

This publication is part of the ongoing series of publications on Common Inspection Criteria (CIC) to 

support inspection by authorities who have responsibility for monitoring and oversight of hazardous 

sites.  The criteria were developed by the EU Technical Working Group for Seveso inspectors, 

representing the collective knowledge and experience of inspectorates throughout Europe with 

responsibility for implementing inspection requirements of the EU Seveso Directive (2012/18/EU) for 

the control of major chemical hazards.   The publication is intended to aid the dissemination of good 

enforcement and risk management practices for the control of major industrial hazards both in Europe 

and elsewhere.   

This document is not intended as a technical standard nor as a summary or replacement of any existing 

standards on the matter.  
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1 Introduction  

Since the establishment of the Seveso Directive in 1982, the Major Accident Hazards Bureau (MAHB) of 

the European Commission’s Joint Research Centre (JRC) has provided scientific support to this 

European legislation aimed at prevention and mitigation of major accidents involving hazardous 

substances. The Seveso Directive is based on a performance-based framework, driven by the nature 

of substances involved, and employs a proportional risk-based approach. In particular, MAHB analyses 

accidents for lessons learned and emerging trends, facilitates exchange of challenges and practices 

across Member States, and makes the information that it creates and collects available through various 

tools and publications.   

One of JRC’s most important roles has been fostering Member State exchange on challenges and good 

practice for inspecting major hazard, so-called “Seveso”, sites.  Notably, the sources of chemical 

accident risk are highly diversified, far more than any other technological risk, such as aviation or 

nuclear energy risk. The EU database of Seveso establishments (eSPIRS) specifically identifies 38 

different industries. Moreover, many of these industries are collections of several subindustries, e.g., 

the chemical and petrochemical industries can be divided into 50 or more subindustries.  For this 

reason, there are hundreds of processes and substances, all of them with their own unique hazardous 

elements that can be the source of a chemical accident. Through regular exchanges of the EU Technical 

Working Group on Seveso Inspections (“TWG 2”), the JRC enables the authorities to discuss complex 

issues surrounding the dynamic and diverse risk management concerns they face in performing their 

Seveso monitoring and oversight duties.    

The TWG 2, guided by the JRC and led by representatives of EU/EEA Seveso inspectorates, prioritises 

topics for exchange.  These topics can be focused on components of good safety management, 

necessary for all sites (so-called “horizontal topics”) such as emergency response or risk assessment 

approaches.  Alternatively, they can be targeted to managing risks associated with specific types of 

dangerous substances or in specific industries (so-called “vertical topics”)..  The TWG 2 has created a 

number of product lines within the Seveso Inspection Series of publications for disseminating good 

practice based on these exchanges.  

The Common Inspection Criteria publication series is one of these product lines.  First conceived in 

2013, this series of publications is intended to aid the dissemination of performance criteria that can be 

used to promote effective enforcement approaches across EU inspectorates, and by extension, risk 

management practices on chemical hazard sites.  As with all products of the TWG 2, the entire 

complement of Common Inspection Criteria publications can be found on the JRC’s Seveso Inspection 

Series web portal. 

Notably, the Common Inspection Criteria do not provide scientific explanations of the hazard 

phenomena they are addressing.  This choice is deliberate since the criteria are intended for process 

safety experts, not the general public. All such experts in the private and public sector would already 

have substantial knowledge of the properties of hazardous substances, such as flammability, and the 

main risks associated with usage and handling in industrial contexts. 

The topic for this publication was selected by the EU Technical Working Group on Seveso Inspections 

as part of a series of Common Inspection Criteria on mitigating the effects of chemical accidents.  Toxic 

effects on human health are one of the main consequences of concern in chemical accidents and 

workers tend to be located nearest to the zones of highest concentration following a release onsite.  

For this reason, it is important for hazardous site operators to have sufficient plans in place to protect 

workers from harm if their operations pose a risk involving serious consequences from a toxic release.  

Based on the criteria identified in this publication, it is expected that EU and hazardous site inspectors 

elsewhere will have sufficient reference points for judging that the operator’s internal emergency plan 

conforms with good risk management practices. 

https://eur-lex.europa.eu/eli/dir/2012/18/oj
https://espirs.jrc.ec.europa.eu/en/espirs/content
https://minerva.jrc.ec.europa.eu/en/shorturl/technical_working_group_2_seveso_inspections/seveso_inspection_series
https://minerva.jrc.ec.europa.eu/en/shorturl/technical_working_group_2_seveso_inspections/seveso_inspection_series
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2 Scope and objectives  

The Common Inspection Criteria on Preparedness and Onsite Response Planning for Toxic Dispersion 

Events is number 15 in the Seveso Inspection Series of publications. The purpose of the Common 

Inspection Criteria (CIC) is to provide baseline criteria to support effective and meaningful inspection 

of chemical hazard sites.  This particular publication supports competent authority oversight of 

hazardous operator risk management in the domain of onsite emergency response.  Many industries 

use toxic substances in sufficient volume to cause harm to human health, both onsite and offsite, 

including petroleum oil refineries, various types of chemical manufacturers, food and beverage 

production and storage, pharmaceutical production, leather and paper industries, and a host of others. 

The transition to alternative fuels is also expected to include an increased dependence on hydrogen as 

a fuel, often using a highly toxic substance, ammonia, as an intermediate product, thereby creating a 

higher presence of this toxic substance in storage and distribution networks in the EU.  

One of several hazard management strategies that hazardous sites should undertake is to have 

measures in place to stop an accident from escalating to a serious incident following the release of a 

toxic substance.  Figure 1 gives an example of the direction and extent of a toxic dispersion. While for 

different toxic substances and conditions will create different size and length of plume their most toxic 

region (the red coloured area in the figures) will 

usually encompasses a portion of onsite operations.  

Given that workers onsite,  are at the highest risk of 

all population within the plume’s trajectory, 

operators have a duty to  prepare and plan strategies 

to keep them safe should an unplanned toxic release 

occur. 

Sites using large volumes of toxic substances are 

considered high hazard sites covered under the EU 

Seveso Directive 2012/18/EU.  Under the Directive, 

several obligations make reference to site 

emergency plans, including Article 12 (internal 

emergency plans for upper tier sites) and in Articles 

8 and 10, and Annex III, in reference to safety 

management systems. In keeping with these 

obligations, hazardous site operators are required to demonstrate to the competent authority 

inspectors that they have assessed and planned an effective onsite response to such emergencies, if 

there is a reasonable likelihood that a toxic dispersion could occur.  If the potential release of a toxic 

substance is identified, a site must have an internal emergency plan for safely evacuating workers 

onsite and an external emergency plan for minimising consequences to the surrounding community.   

2.1 Scope 

This publication provides performance criteria that a site an inspector can use to determine whether 

the operator has fulfilled this obligation and areas that made need improvement. It addresses only the 

hazardous site operator’s preparedness for preventing and mitigating onsite effects of emergencies 

involving a toxic release dispersion.  The criteria outlines the evidence that the inspector can use to 

determine whether or not the hazardous site operator has implemented an effective programme for 

assessing and preparing for the impacts of a potential toxic dispersion emergency.  The criteria may 

equally be useful to operators to self-assess the completeness of their approach to planning their 

onsite measures for reducing impacts from accidental toxic dispersions. 

Source:  JRC, 2016 

Source:  JRC, 2016 

Figure 1  Image of a toxic plume 
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The response to a toxic dispersion event consists of measures to be taken inside - and to some extent, 

outside - an establishment to prevent and respond in the event of a toxic release.  This document 

provides guidance to inspectors on assessing the adequacy of the operator’s measures for preparing 

and responding to a toxic dispersion consistent with requirements of the Seveso Directive and 

containing and controlling incidents so as to minimise the effects and limit damage to human health, 

the environment and property. 

2.2 Focus of the criteria  

The criteria provided in this document can be relevant for any general inspection checking site 

compliance with Seveso Directive requirements on sites that have toxic substances present or for 

Seveso site inspections that target risk assessment and management practices associated with a 

specific accident scenarios involving toxic substances. The criteria may also be used in the review of 

safety reports required for some sites under the Directive, in particular, the criteria are intended to 

help the inspection to assess whether measures to ensure worker safety following a toxic release are 

sufficient.  The inspection (and safety report review) should verify that the operator ’s measures are 

sufficient in this regard.   

The criteria are divided into three sections.  The first section covers the identification of scenarios and 

detection measures that are in place to determine and support the elements of the internal emergency 

response plan specific to toxic dispersion.  The second section provides recommendations on how to 

evaluate the operator’s decisions regarding the use of shelter-in-place and evacuation to prevent harm 

to personnel onsite during a toxic release emergency.  The third section gives criteria to assess the 

operator’s performance in relation to the arrangements in the internal emergency response plan 

pertaining specifically to toxic release events.   

Notably, this CIC is focused on the internal emergency response although, as necessary, it also 

mentions relevant interfaces with external emergency response needs. 
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3 Inspection criteria – Preparedness and onsite response planning for toxic 

dispersion events 

The process of risk management begins with risk assessment. The risk assessment is then used as the 

basis for establishing appropriate safety measures, including mitigation measures. Using the 

performance criteria in this document, the inspector can assess whether the operator’s strategy for 

planning the onsite response to toxic dispersions has been properly calibrated to the nature and level 

of risk and that the measures in place will effectively reduce the risk of exposure to persons onsite to 

a minimum level. 

This inspection of the operator’s preparedness and planning for toxic dispersion events onsite should 

at least cover the following elements: 

 Strategic approach (resilience) 

 Scenario identification  

 Detection and alarms 

 Mitigating and avoiding exposure of personnel 

 Shelter-in-place and evacuation strategies 

 Internal emergency response strategies 

3.1 Strategic approach (resilience) 

Throughout examination of each element of the preparedness strategy, the inspection should seek 

evidence that the operator’s planning is resilient in the face of all foreseeable circumstances. Figure 2 

shows a schematic of the process for preparing for a toxic dispersion event.  The starting point for the 

preparedness strategy starts is the moment the event occurs and continues until all personnel are safe 

and the release is controlled.  Meticulous planning for all possible “what-ifs”, from scenario 

identification through to completion of an effective response, can help assure that the preparedness 

strategy is sufficiently resilient to handle less than ideal situations and complex challenges. This 

approach requires that, for every reference scenario, the operator takes account of alternative 

circumstances, such as:  

 All possible initiating events and locations for the reference scenario 

 Likely and alternative sequences of events from the start of the dispersion to the end of the re-

sponse 

 The range of locations where individuals may be located in space and time at different points and 

time and phases of operation, including personnel temporarily onsite (e.g., making a delivery) 

 All possible pathways that the release could take through the site from point of release  

 Domino effects and natural hazards, that could affect and interfere with escape routes and rescue 

operations 

In addition, expertise in consequence modelling is usually needed to accompany the planning of 

mitigation and response because of the need to predict the trajectory of the release as the emergency 

evolves. 
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3.2 Scenario identification and detection measures 

The operator should be able to justify selection of representative toxic scenarios, based on a systematic 

process for identifying hazards and evaluating risks. For upper tier sites, the selection process should 

already be described in the safety report. The inspector may also inspect the continuous release 

scenario if the release occurs frequently or for long periods. The inspector may also inspect the 

documentation generated through the hazard identification and consequence analysis steps of the risk 

assessment, e.g. what-if checklists, Hazard maps, Hazop reports, fault and event trees, Failure Modes 

and Effects Analysis (FMEA), and inputs and calculations associated with the reference consequence 

analyses and quantitative risk assessments (if any).  The use of competent expertise in consequence 

modelling and risk analysis is essential for scenario selection as well as planning mitigation and 

response. 

From the risk assessment documentation, the operator should be able to demonstrate that the 

reference scenarios for managing toxic dispersion events reflect realistic worst case conditions in 

which the scenarios could occur.  These scenarios should not only include loss of containment of a 

toxic substance, but also possible toxic releases generated by reactions, e.g., from a process error, 

Figure 2  Steps in preparing for toxic dispersion events within the internal emergency plan  

Source:  Prepared by I. Domjan, Hungarian National Directorate General for Disaster 
Management, Ministry of the Interior (NDGDM), for the 2022 annual meeting of the EU Technical 
Working Group for Seveso Inspections 
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loading or unloading error, or when a substance is released and reacts with a nearby substance.  

Location and possible release of toxic substances in the event of a worst case fire scenario should also 

be taken into account.  

Parameters that should be examined include: 

 Physical and chemical properties 

 Type of equipment and process involved as well as relevant safety instrumentation 

 Relevant interfaces with other equipment (pipes, etc.), including their dimensions, functionality, 

relevant safety components, and role in the sequence of events 

 Process conditions, e.g. temperature, pressure 

 Source term, e.g. leak or rupture diameter, continuous or not continuous, maximum potential vol-

ume, phase type, pool size (if applicable) 

 Ambient conditions 

 Wind speed and wind direction 

 Atmospheric stability 

 Surface roughness 

 Bund dimensions and capacity 

3.3 Detection and alarms 

The ability to react to a toxic release is highly dependent on the planning and implementation of a 

detection and alarm system.  The system must function reliably and in time to activate emergency 

shutdown features and alert personnel.  The elements of a well-functioning detection and alarm 

strategy for toxic dispersion events are described in this section. 

Detection.  The operator should have established appropriate detection measures for any process unit 

and/or functions (e.g., loading and unloading) that can be a source of a potential toxic dispersion 

scenario, usually verifiable from the hazard identification documentation.  For every such process, the 

operator should have established appropriate detection measures.  Gas detection instrumentation 

should be located in an appropriate location relevant to the likely area of release and close to the 

source, with the detection level calibrated to trigger an alarm and allow timely activation of an 

appropriate passive or active mitigation to stop the release and remove the danger. Other types of 

detectors, e.g., wind direction and intensity detectors, may also be installed at suitable locations on or 

around the site. Individual characteristics of the gas also should be taken into account (e.g., hydrogen 

sulphide is heavier than air, methane rises, propane sinks, etc. and their behaviour may change under 

high pressure or other conditions.)    

Reliability of detection systems. The operator should also have taken into consideration issues affecting 

reliability of the gas monitoring systems, including the generation of false alarms.  In particular, the 

operator should understand technology limitations and take decisions that aim to maximize of the 

monitoring system, for example, by taking measures to reduce potential system degradation over time 

and avoiding as much as possible cross-interference of other gases (e.g., emergency generators, 

vehicle exhaust and cleaning chemicals). 

The Common Inspection Criteria for Safety-Instrumented Functions of the JRC Seveso Inspection 

Series provides comprehensive advice on selecting location, trip levels, fault tolerance, response to 

https://minerva.jrc.ec.europa.eu/en/shorturl/technical_working_group_2_seveso_inspections/cic_safety_instrumented_functions


 

8 
 

failure, and testing and maintenance procedures that can be used by inspectors also to evaluate the 

operators gas monitoring systems.  This subset of criteria in the CIC is universally applicable to all 

sensor equipment, regardless of whether the sensor also activates a safety function. 

Managing alerts. The operator should also have a system for documenting alerts that provides a historic 

reference that can serve as a source of information to guide decisions for selecting, locating and 

calibrating sensors, and making modifications to existing sensors.  This archive should include 

information that will be useful for future decisions, such as gas concentration at time of detection, 

location and distance travelled, time of day, volume of release when detected.   

False alarms should also be documented, especially information on what might have caused them, and 

corrective action that has been taken to avoid the false alarm in future.  The inspector can also use the 

record of false alarms as evidence of the effectiveness of the gas monitoring system. 

Early warning and process monitoring.  In addition to gas detection alarms, the operator should also 

have the means to detect vulnerabilities prior to a toxic release via an early warning monitoring system.  

The early warning system can be used to detect a releases, or conditions leading to a release, through 

a combination of monitoring systems, including routine process monitoring, programmable safety 

instrumentation, and physical observation.  Digitized process monitoring systems are generally present 

on most sites involved in chemicals manufacture or processing but some downstream chemicals users 

may not have them, e.g., food producers, warehouses.  They may have programmable logic controllers 

(PLCs) built into equipment, however, that can detect and correct conditions with potential to cause a 

toxic release (e.g., detection of excessive heat triggers cooling, etc.) 

Some sites may also supplement warning systems via a risk-based inspection system and physical 

observation that automatically generate a physical verification of the integrity of critical equipment at 

regular intervals.   

3.4 Mitigating and avoiding exposure of personnel 

An essential part of preparedness is the ongoing protection of personnel from exposure throughout 

the release.  As shown in Figures 3 and 4, the risk of exposure for each individual may vary as they 

move through the site towards the designated shelter-in-place or in the process of evacuation.  Key 

considerations are highlighted below. 

Identifying potential for exposure at the start of the release.   For all reference scenarios, the operator 

should consider all possible locations of personnel from the start of the release.  For those in the 

vicinity of the release, the strategy should consider the potential of a harmful exposure at the time of 

release and take measures to avoid a toxic exposure.  When and what concentration will reach 

personnel in the downstream path must also be taken into account. The operator should demonstrate 

that appropriate prevention measures, such as ventilation, access to protective equipment in these 

locations, have been taken.  Figure 2 (on page 6) depicts an example of how a toxic dispersion response 

can evolve over time marked by time intervals that could represent different exposure intervals.   

Minimising personnel exposure throughout the event.  Once possible starting locations have been 

identified, the possible movement of personnel towards shelters, collection points and evacuation exits 

should be traced.  In this way, routes that are in the pathway of the release can be avoided. Consequence 

modelling can help with identifying the movement of the toxic plume across the site in time. 

Releases inside buildings.  If a release happens inside a building, the trajectory of different release 

scenarios should be taken into account in planning evacuation scenarios, with also possible mitigation 

measures to avoid a toxic exposure along the escape route.  The scenario of a wrong mixture or a 

released substance reacting with another substance in the vicinity of the release, or in the downstream 
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path (a common warehouse scenario), is a particularly relevant consideration for releases inside 

buildings or partially confined spaces.  Other potential exposure pathways, e.g., air conditioning system, 

that could carry smoke or toxic fumes from the incident, at the location of the release or along the 

escape route, should also be assessed. 

3.5 Shelter-in-place and evacuation strategies 

Regardless of the operation, tools and equipment, brought into the area, clothing and personal 

protective equipment, and working procedures must be compatible with ATEX1 protocols.   

The decision to shelter-in-place vs. evacuate depends on a number of factors, including the toxic 

substance released, the size and location of the release, and how the incident evolves, or is predicted 

to evolve, in time and space.    

Designating a shelter-in-place.  In some circumstances, directing people to a shelter-in-place location 

may not be as effective as evacuating them to a safe outdoor muster point.  In particular, there are 

substances such as hydrogen sulphide, that are both flammable and toxic, and hence, sheltering onsite 

may not protect them sufficiently from thermal or blast effects.  The option for sheltering also depends 

on the availability of buildings that are appropriate for sheltering, taking into consideration their 

isolation from outdoor air intake and the ease of evacuation from these locations should it be necessary.   

Depending on the scenario, there also may be a fallback plan or progressive evacuation foreseen, in 

which case designated shelters-in-place onsite may require sufficient personal protective equipment 

(e.g., 10-minute escape packs) to allow escape of all personnel in the shelter.  Shelters should also 

have permanent lighting so that they are visible and generally paths to the shelters should be marked 

and unobstructed.  There should be enough shelters on the site to accommodate the maximum 

presence onsite, taking into account maintenance turnarounds and other similar peak periods for staff 

presence.  Alternatively, shelters-in-place can be used in combination with progressive evacuation. 

Determining evacuation strategy.   The evacuation strategy should also be determined by the 

characteristics of the relevant scenarios.   They should take into consideration possible locations and 

pathways to be avoided depending on the direction of the release, such as partially confined areas 

around buildings that might create pockets of concentration, or spaces in between buildings that could 

serve to channel the release.   Designation of evacuation routes should follow standard guidelines for 

emergencies of any kind, and as with pathways to shelters, they should be marked with appropriate 

signage, free of obstruction at all times, and appropriately lighted.  A minimum of two evacuation routes 

are generally required for any kind of emergency, but larger sites may require more, especially since 

the source and the direction of the toxic release depends on circumstances.   Alternative pathways also 

should consider plausible natural hazard events that could cause one or more escape route to be 

blocked or dangerous.  

3.6 Internal emergency response plans 

The operator should have procedures in place defining actions, roles and responsibilities that should 

automatically once a toxic gas alarm has been activated.  In addition to mitigation procedures, the 

notification of a toxic release should set in motion the internal emergency plan for toxic dispersion 

scenarios.  The plan should have appropriate procedures in place for verification, crisis management 

                                                   

 

1 Directive 2014/34/EU of the European Parliament and of the Council of 26 February 2014 on the harmonisation of the laws of 
the Member States relating to equipment and protective systems intended for use in potentially explosive atmospheres 

https://eur-lex.europa.eu/eli/dir/2014/34/oj/eng
https://eur-lex.europa.eu/eli/dir/2014/34/oj/eng
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and communication, and guiding personnel safety in response to a toxic gas release, using appropriate 

technologies and equipment to facilitate an effective response.    

Verification. There should be a verification procedure to determine the source, nature and status of the 

release.  Depending on the specific scenarios, this information may already be available in the alarm 

control panel and via closed circuit cameras.  Procedures for physical detection should also be in place 

as an option, with at least two persons, portable detection and personal protective equipment available 

for this purpose.  Some sites, e.g., refineries may also have a detection system integrated with a PLC 

that automatically triggers a verification process. 

Mitigation.  The operator should establish appropriate actions to mitigate a toxic release and reduce its 

danger. Ideally, there should be a specific mitigation action, or actions, that are triggered by the gas 

alarm, e.g., remote controlled sectioning valves for lines, water curtains, vapour barriers, water cooling, 

foam extinguishing system equipment. Detection sensors may also include PLCs that trigger mitigation 

measures, e.g., detection of a dangerous concentration results in diversion of a gas stream to the flare.  

Appropriate mitigation measures should also be available for realistic worst case scenarios, in which 

the toxic dispersion moves beyond the localised area, leading to potential exposure of humans or the 

natural environment to the release. 

Crisis management and communication procedures for chemical emergencies should be established.  

The Common Inspection Criteria for Internal Emergency Planning provides detailed advice on criteria 

that inspectors can use to evaluate the operator’s crisis management and communication procedures 

in case of a toxic release.  For example, for each accident scenario, it is advisable to prepare an 

operating instruction describing methods and steps to follow to complete an action for all personnel 

(both internal and external) involved in executing the emergency plan.   There should be an emergency 

response card for each type of accident scenario (e.g., gas leak, pool fire, etc.) with instructions for the 

intervention team on what to do should such an incident occur. 

Management of personnel safety.  As indicated in the CIC for Internal Emergency Planning Plan, there 

should be a personnel safety coordinator that oversees evacuation or shelter-in-place onsite, as well 

as all responsibilities associated with tracking and optimizing staff location and medical condition.  A 

specific team (minimum of two people, but potentially more on large sites) should be trained to handle 

personnel safety, directing the flow of workers and visitors to points of safety and exits as appropriate, 

and obtaining care and assistance for injured and disabled individuals. 

The CIC for Internal Emergency Planning contains detailed criteria for conducting emergency drills and 

associated training. 

Real-time crisis monitoring and decision-making.  The crisis management team should have specific 

criteria for making decisions regarding safety of personnel, in particular, whether to shelter-in-place 

or evacuate, and for that purpose, to identify safe vs. unsafe locations and buildings as well as safe exit 

pathways.  These criteria would be based primarily on actual or predicted concentrations reaching 

dangerous load levels in certain (or all) locations, but could also be supplemented by practical 

considerations, e.g., weather conditions, time of day, response activities going on simultaneously, etc.   

For this purpose, the operator should have the capability to monitor the evolution of the toxic dispersion 

on site, in particular the concentration and direction of the plume, via gas sensors in appropriate 

locations, with access to outputs via the control room but also remotely (e.g., via mobile phone).   In 

addition, the operator should have arrangements to ensure ongoing updates of weather conditions as 

well as specialists on hand that can calculate the future path and concentration levels at certain 

distances.   This information should also be used to determine when to alert the surrounding community 

and to assist the external authorities in making decisions about whether to activate shelter-in-place or 

evacuation orders. 

https://minerva.jrc.ec.europa.eu/en/shorturl/technical_working_group_2_seveso_inspections/cic_internal_emergency_planning
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Alarming the onsite and offsite population. The operator should have established an effective 

emergency warning system for the onsite population, and in many cases, depending on arrangements 

with external authorities, also the offsite population.  There should be training for onsite personnel on 

behaviour in the case of a hazardous substance release and also information provided to visitors on 

entering the site.   The system should be appropriately designed to be quickly transmitted during an 

emergency and to reach all personnel onsite. 

There are a variety of means for alerting the offsite population of a toxic release, and usually, a 

combination of warning mechanisms are used in order to maximize the ability to reach most or all of 

the affected population.  Typical mechanisms include sirens, voice-over broadcasts, radio broadcasts, 

and direct communication, e.g. neighbourhood-specific broadcasts or door-to-door communication. 

The operator should employ a strategy that is appropriate to the site’s location, e.g. its proximity to 

residents and businesses, and that is also well-coordinated with the external emergency authorities.  

The offsite alert system should be supported by an education programme that teaches the general 

public how to recognize an alert or what to do if a warning is broadcast (as is already required for 

upper tier sites under Article XIV of the Seveso Directive). Taking into consideration the relevant 

reference scenarios, the operator should have identified the communities that should be alerted in its 

internal emergency response plan, if it has this responsibility. 

There should be a clear understanding within the site about the difference between the gas alarm 

system and other alarm systems, such as fire alarms. In order to support the pre-defined 

evacuation/shelter-in-place actions, the workers should be able primarily to decide, what kind of alarm 

they hear.   

Text Box 1  Other EU Publications linked to this CIC 

The Common Inspection Criteria for Internal Emergency Planning of the JRC Seveso Inspection Series, 

including checklist questions. 

MAHB Lessons Learned Bulletin series on Learning from Emergency Response to Chemical Incidents: 

Firefighter preparedness and protection (in English and Dutch) 

Evacuation and sheltering (in English and Dutch) 

Emergency response failures and successes 

The bulletins all contain checklist questions that could be useful for inspection of internal emergency plans, 

generally, and specifically to address potential toxic dispersions. 

In addition, the OECD-NEA report (NEA 7308, 2018), collaboration with the JRC MAHB and Natech teams on 

emergency response, Towards an All-Hazards Approach to Emergency Preparedness and Response - 

Lessons Learnt from Non-Nuclear Events, contains some detailed recommendations for chemical incident 

emergency response.  In particular, it includes a summary of Natech emergency response recommendations 

and consolidates findings from the MAHB study of 753 incidents reported to the EU’s eMARS chemical 

accident lessons learned database. 

https://minerva.jrc.ec.europa.eu/en/shorturl/technical_working_group_2_seveso_inspections/cic_internal_emergency_planning
https://minerva.jrc.ec.europa.eu/en/shorturl/minerva/11_mahb_bulletin_no11_emergency_response_part2v1mwzg
https://minerva.jrc.ec.europa.eu/en/shorturl/minerva/10_mahb_bulletin_no10_emergency_response_part1mwclean
https://minerva.jrc.ec.europa.eu/en/shorturl/minerva/12_mahb_bulletin_no12_emergency_response_part3final1
https://minerva.jrc.ec.europa.eu/en/shorturl/minerva/7308_all_hazards_eprpdf
https://minerva.jrc.ec.europa.eu/en/shorturl/minerva/7308_all_hazards_eprpdf
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4 Conclusions  

Most hazardous site operators have robust mechanisms in place to prevent a toxic release and to 
control leaks and spills before they became major incidents.  On rare occasions when such releases 
are not contained, a major incident can occur that threatens the lives of workers and even the offsite 
population.  In these situations, onsite staff are at risk of exposure to the toxic release at its highest 
level of concentration.  To reduce the possibility of harm, the operator must assess the potential for 
toxic release incidents, and plan and prepare to shelter and/or evacuate workers safely, should there 
exist a potential for serious health impacts.  

This document summarises good practices recommended by the EU Technical Working Group for 
Seveso inspections that all inspectors of hazardous sites can use to assess whether a site has 
sufficiently reduced risk of death or injury to onsite populations to toxic dispersion events through 
careful planning within the internal emergency response plan. The criteria can be used by any inspector 
of chemical hazard sites handling toxic substances anywhere in the world.  Moreover, by following 
these recommendations, any hazard site operator can demonstrate that they are taking all necessary 
measures to mitigate the effects from accidental release of a toxic substance. 
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Getting in touch with the EU 

In person 

All over the European Union there are hundreds of Europe Direct centres. You can find 

the address of the centre nearest you online (european-union.europa.eu/contact-

eu/meet-us_en). 

On the phone or in writing 

Europe Direct is a service that answers your questions about the European Union. You 

can contact this service: 

— by freephone: 00 800 6 7 8 9 10 11 (certain operators may charge for these calls), 

— at the following standard number: +32 22999696, 

— via the following form: european-union.europa.eu/contact-eu/write-us_en. 

 

Finding information about the EU 

Online 

Information about the European Union in all the official languages of the EU is available 

on the Europa website (european-union.europa.eu). 

EU publications 

You can view or order EU publications at op.europa.eu/en/publications. Multiple copies 

of free publications can be obtained by contacting Europe Direct or your local 

documentation centre (european-union.europa.eu/contact-eu/meet-us_en). 

EU law and related documents 

For access to legal information from the EU, including all EU law since 1951 in all the 

official language versions, go to EUR-Lex (eur-lex.europa.eu). 

EU open data 

The portal data.europa.eu provides access to open datasets from the EU institutions, 

bodies and agencies. These can be downloaded and reused for free, for both 

commercial and non-commercial purposes. The portal also provides access to a 

wealth of datasets from European countries. 
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https://op.europa.eu/en/publications
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