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Abstract: Industrial accidents, with serious consequences for the population and the environment, have marked 

the world, especially Europe, where the SEVESO Directives I, II and III have been issued, in order to improve the 

risk management, with a firm orientation towards minimizing the them. The paper briefly presents, in evolution, 

the opportunity to impose the SEVESO Directives, through legislation appropriate to each EU member country. 

Also, in the spirit of the principles of these Directives, a case study is presented at AQUATIM S.A. from Timisoara. 

In the conclusions are presented some considerations about the dangers due to the possible negative evolutions 

and the increase of the risks due to the insufficient control of the new technologies and the behaviors of some 

advanced materials.  
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1. INTRODUCTION 

Due to the technical and technological progress in the industry, the organizational risk 

management is becoming more complex year by year, requiring much more diverse 

methodologies in order to permanently reduce the level of risk at all jobs. The main current 

risks come from the entire chain of technological transformations in a factory, including the 

technical systems of assuring the utilities, the necessary energy resources and, finally, the 

conditions of use of the finished products. There are intense concerns around the world about 

optimizing the risk management system, with appropriate measures throughout the chain. 

Express research is always needed on how each organization ensures proper risk management, 

taking into account permanently the conditions and effects of accidents in factories with similar 

working conditions and processes, implicitly considering how the culture and results of these 

organizations are affected. [11] 

In order to avoid the occurrence of unpleasant situations at the level of organizations, the 

aim is to develop the expertise in the field of risk management, in accordance with the 

provisions of ISO 9001: 2015 respectively ISO 31000: 2009. Thus, the ways in which the 

measures taken do not jeopardize the success of the organization are followed.  

This paper addresses the organizational management, from the perspective of avoiding 

major accidents, with disastrous effects, especially due to the defective management of 

dangerous substances, at the European Union level, launching 3 Directives with the generic 

name SEVESO, after the name of the Italian city in which an accident occurred. with scary 

consequences for the whole world.  

It is considered necessary in many organizations, especially those dealing with hazardous 

substances, to configure the working principles of the management system in the spirit of the 

EU SEVESO Directives, paying attention to the greatest danger that can exist, even with 

disastrous effects on the environment. 
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2. ABOUT SEVESO DIRECTIVES  

On 10.07.1976, at 12:37 pm, in the area of the city of Seveso (Italy - Lombardy region) the 

major accident occurred due to a chemical reactor inside a pesticide factory, resulting in the 

highest exposure at 1 ton of dioxin, a substance later recognized for its carcinogenic effects. 

The impact on the local population over a long period of time was devastating:  

a) the year 1976 the onset of the disaster: 

• The area affected by 18 square km, 3,300 dead animals, 447 detected with chloracne, of 

which 15 children were hospitalized with inflammation of the skin (chloracne), and 26 

women opted for abortion only in special cases.  

b) the period following the 1977 - 2009 disaster:  

• the slaughter of over 80,000 animals was imposed and the Italian state launches a health 

monitoring program for 220,000 people;  

• 200 cases of chloracne with dependence on definitive exposure are registered; 

• it is established with certainty that dioxin is carcinogenic and it determines its incidence 

in diseases on the human body (cardiovascular and endocrine system, lymphatic and 

hematopoietic tissue neoplasms, an increased number of women with breast cancer, and 

male children have persons exposed to high concentrations of dioxin have a lower 

number of sperm, etc.); 

• the Italian state registers new costs caused by a program for quarantine and 

decontamination of the area worth about 150 USD. [2]  

 

 

Figure 1. - Child suffering from chloracne 

The severity of the accident caused the Council of Europe to issue the so-called Seveso 

Directive (SEVESO I Directive / Directive 501 of 1982), which introduced strict regulations 

regarding the production and storage of very dangerous substances.  

Just two years after its adoption, the world was shaken by other industrial accidents, with 

serious consequences for the population and for the environment: In 1984, in Bhopal (India), a 

disaster occurred, due to errors 41 tons of toxic gas (methyl isocyanate) were accidentally 

escaped, leading to the exposure of 520,000 people to it, in the first weeks dying over 8,000 

people, and 100,000 suffered permanent injuries; [3] 
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Figure 1. - Consequences of the Bhopal accident.      Figure 2. - Firefighters fighting fire[9] 

 

The disaster occurred in 1986 in the town of Schweizerhalle (Switzerland), when, due to 

an intervention by firefighters to extinguish a fire at a depot of the company Sandoz, where 

over 1 million kg of chemicals were stored, the water of the Rhine was used for fire 

extinguishing. Since there are no systems to prevent the flow of contaminated water into the 

Rhine, the largest pollution in its history has occurred. The population of several states used the 

river water for their own consumption, so that the pollution in question affected around 12 

million people. The pollution of the river led to its reddening on a surface of several hundred 

km, and the aquatic environment was severely affected, leading in some situations to the 

extermination of certain fish populations. [4]  

By analyzing the causes and effects of these so serious accidents, the Council of the 

European Union notes the need for more efficient implementation, revision and extension of 

the scope of Directive 82/501 / EEC, as well as the need for better risk management and of 

industrial accidents. Thus, the SEVESO Directive II / 96/82 / EC of 9.12.1996 on the control 

over the risk of major accidents involving dangerous substances was adopted.  

Despite all the measures taken, in 2000 in the city of Enschede (Netherlands), two very 

powerful explosions occurred, the equivalent of 4-5 tons of TNT, which led to the death of a 

no. of 22 persons and the injury of 974. At the same time a no. 500 buildings were seriously 

damaged, and in some cases, they were totally destroyed; [5] 

 

Figure 4 - Pyrotechnic articles in flames.    Figure 5 - Explosion in Touluse 
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Then followed the disaster in 2001 in the city of Toulouse in France, where there was a 

very strong explosion at a chemical fertilizer plant, where about 400 tons of granular 

ammonium nitrate was stored.  

 

Figure 6 - Fuel tanks that burned 

The force of the explosion measured 3.4 degrees on the Richter scale, created a crater with 

a diameter of 50 meters and a depth of more than 10 meters, respectively, which damaged 

irreparably in some cases more buildings, 30 people have were killed, 10,000 people were 

injured, and 14,000 people received specialized treatment for post-traumatic stress. The total 

estimated cost of insurers amounted to over 1.5 billion euros; [6] 

In 2005, in the town of Buncenfield (United Kingdom), another powerful explosion of 2.4 

degrees occurred on the Richter scale, at an industrial complex for the storage of 194,000 tons 

of fuel, which resulted in the injury of more than 40 people, more many buildings were affected 

and the groundwater network was affected. The relatively small number of people injured was 

recorded due to the explosion on a Sunday morning, around 06:00 when activity around the 

complex was reduced. [7] 

Due to these major accidents, the European Union considered it necessary to issue in 2012 

a new directive - III SEVESO III Directive, containing a series of additional measures. 

3. EXPERIMENTAL RESEARCH  

In the spirit of the SEVESO Directives, especially in Variant III, an experimental study was 

carried out at the Autonomous Water and Canal Directorate AQUATIM Timișoara, (Romania) 

especially regarding the Water Quality Laboratory, where approximately 140 chemicals are 

stored and used, some of which are classified as toxic, with a high degree of danger.  

AQUATIM was created on March 1, 1991, having as object of activity the capture, 

treatment and distribution of drinking and industrial water, the exploitation, maintenance and 

development of the networks of distribution of the drinking and industrial water and of the 

sewerage networks, the collection and treatment of waste water. and meteorological and other 

services in the specific field of activity. Since 2005, the company has implemented an integrated 

quality management system (ISO 9001), environment (ISO 14001), occupational health and 

safety (OHSAS 18001).  

The company continuously monitors the quality of the drinking water, from the treatment 

process to the taps of the consumers. There are three levels of control: automatic process 

monitoring, laboratory verification, through quality analysis and distribution network 

monitoring. Within the company, a water quality control laboratory was created, at European 
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standards, accredited by RENAR - national accreditation body, on various standards from 2011. 

Year by year, the laboratory participates in the so-called competence testing schemes, in fact 

international comparison programs between laboratories of the same profile. 

Due to an insecurity in the attitudes and reaction of the workers towards the compliance 

with the safety and health instructions in the workplace, especially with regard to their 

responsibilities regarding the management and use of dangerous substances, the management 

of AQUATIM has established a new strategy, starting in 2013. For a greater awareness of the 

workers was decided to expressly introduce in the compulsory training program the provisions 

of Directive III, with the presentation of the causes and effects of the major accidents that were 

due in particular to the dangerous substances, previously presented. A special emphasis was 

placed on the maximum negative effects that staff can have, as employees, in case of failure to 

follow the instructions. 

4. RESULTS 

4 months after the implementation of the new training program, a completely changed 

attitude of the workers was observed, much more responsible, fully understanding the possible 

dangers due to the negligence. Thus, in 2013, the Laboratory participated in 4 schemes, with 

30 verified indicators. For all the indicators included in the program, the score obtained by the 

AQUATIM laboratory was between 0 and 1, i.e. the one corresponding to the "very good" level. 

In the workplace there is a culture of prevention, the management of dangerous substances is 

integrated into the systematic, rational and participatory management of the SSM. Legal 

obligations are, of course, fulfilled, but in addition, preventing harmful effects on workers is an 

intrinsic aspect of how the company organizes its activity and the processes that are used to 

carry out the activity.  

Some relevant aspects of the implementation of legislation specific to the field of 

occupational safety and health, the legislation regarding chemicals in the workplace under 

analysis, were the following: 

• As a result of the control operations carried out by the members of the internal 

prevention and protection service, the number of non-compliances identified was 34% 

lower (5), according to organizational measures, according to the “Report of non-

conformities analysis”. ' 

• According to the document based on an internal procedure, "Analysis of the degree of 

compliance with the provisions of safety and health at work", the Water Quality 

Laboratory obtained a compliance rate of 90% between 2013 and 2019. The 90% degree 

is the highest degree of compliance found in AQUATIM.  

• The workers of the Laboratory were subjected to the process of consultation from the 

point of view of safety and health at work, a process which they declared that they feel 

much more secure in the workplace and that they are satisfied with these working 

conditions.  

• Applying the INCDPM method, established in Romania, which aims to quantitatively 

determine the level of risk / security for a job, sector, section or enterprise, based on a 

systematic analysis and assessment of the risks of accidents and occupational disease. 

Thus, the Risk Level registered by the Laboratory is below the maximum acceptable 

risk level of 3.5.  

• Handling the storage and use of hazardous substances, is carried out only by the workers 

nominated for this purpose, the access inside the laboratory is a restricted one, and its 

perimeter is supervised by video.  
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• The members of the internal prevention and protection service have decided that, in 

order to properly monitor all the chemicals that are used in carrying out the company's 

activities, it is necessary to prepare and implement an appropriate register. The sections 

of the register to be completed by the manager of the workplace are the following:  

• international name;  

• chemical formula;  

• no. Index, CAS, no. EC / EC and no. EINECS;  

• type of chemical agent;  

• form of storage;  

• the location of the container;  

• the location of the security data sheet (three places have been established, two of which 

are physical and one is provided by the intranet);  

• quantity used / month;  

• hazard class and category;  

• phrases of danger;  

• hazard pictograms. 

In the Water Quality Laboratory, no work accident was recorded during the last 16 years. 

The work environment, the environment in which the workers carry out their activity is a living 

environment, an environment that is constantly changing, which implies a continuous and 

permanent supervision of the work processes. The SSM training of the workers is carried out 

in concrete, that is, depending on the specific conditions of the workplace, and the monthly 

periodic training ends with a practical demonstration, in which the manager of the job explains 

the meaning of the workload and all that this implies.  

The theme of occupational safety and health training is updated annually, based on the 

deficiencies found in the safety and health controls at work, as well as major accidents occurring 

worldwide. The SSM controls are made based on the checklists, lists that include provisions of 

the normative acts in force, technical prescriptions of the various fields of activity and 

recommendations of good practices / guides issued by the Labor Inspection, the Territorial 

Labor Inspectorate Timiș, the National Research Institute Development for the Protection of 

Work "Dan Darabonț" and the European Agency for Safety and Health at Work. 

5. CONCLUSIONS 

EU legislation has contributed to the introduction of a culture of prevention throughout the 

European Union, as well as the rationalization and simplification of national legislative systems.  

"The report of the European Commission on the application in the Member States of Directive 

96/82 / EC", in which the main concern of this report was to highlight that by implementing the 

SEVECO Directive, it highlights the decrease in the number of deaths recorded in the workers 

and the population. The effects of major accidents in the towns of Seveso, Schweizerhalle and 

Buncefield, were not only limited to a large number of dead people, but also to the pollution of 

the environment, pollution that in some situations is not eliminated today. It is often assumed 

that "hazardous substances" refer only to hazardous chemicals. However, the case of a cook 

from a school [9] who received substantial compensation after developing severe respiratory 

problems as a result of working with flour, shows that all types of substances can be dangerous 

in certain situations. It also demonstrates how high the costs can be when risks are not 

recognized and workers are not protected from hazardous substances at work. From 

Buncefield's experience, we learn that if we have legislation implemented, we assess risk 

(manual loss control) and carry out audits of the site in question [7], unfortunate events can still 

occur. In some situations, appropriate legislation is offered, such as the SEVESO factor, in other 
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situations new methods of risk assessment are offered [10], but none of them can create a job 

with zero accident risks. The vigilance of the legislative factor and of the authorized institutions 

must be non-continuous in order to be able to ensure a proper legislation and implementation 

of the provisions in question. 
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