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Intense tire storage fire  

20 June 2010 

Drama  
Greece  
 

 

THE FACILITIES INVOLVED 

The site: 

 
The site was an open waste tire storage facility of about 4 ha (state owned area), 500 m from 
the industrial estate of the city of Drama in North-Eastern Greece. 
 
It was bordered by a marble processing plant to the south and by flat grazing and agricultural 
land to the other directions, with a small creek running at a distance of 100 m to the east. 
Access to the site was provided by a rural road along to the west side of the facility. A second, 
soil paved road run between the site and the nearby creek to the east. 
 
Three villages are located at a distance between 2.5 to 5 km, with a total population of 6,000. 
Drama lies 6 km to the east, with a population of 42,500. 
 
The site had no fixed network of fire-fighting piping. Fire-fighting measures comprised of portable fire-extinguishers and 
hoses, fed by two 15 m³ water tanks. No open water sources were available in the area. Fire-engines could be supplied 
with water from the fire-fighting piping of the industrial estate nearby. 

 

 

Aerial view of the site before the fire (GoogleEarth, 2007) 

 

Fire 
Fire entombment  
Air pollution : HAPs, dioxins, 
PCBs, heavy metals 
Waste tires  
Crisis management  
Health impact  
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he site theoretically consisted of 2 facilities, operated by two different firms, but in practice, as the 2 firms were owned by 
the same entrepreneur, the 2 facilities were operated as one unified site, used for the storage of waste tires, collected 
from areas of Northern Greece by authorized waste collectors. 

According to Greek legislation, landfilling of waste tires of less than 1.4 m in diameter is not allowed since 2003. Hence, 
the tires were to be recycled at a nearby new recycling plant, owned by the same entrepreneur, that had started its 
operation 2 months earlier. 

The site had been issued with environmental authorisation and permits (separately for each storage facility), for a total of 
4 000 t of used tires. However, the permitting procedure that would allow the site to start operation had not been 
completed. Meanwhile, the operator had been authorised for other side activities on the same site, namely for the 
storage of bulk municipal wastes and Waste Electrical and Electronic Equipment (WEEE). Those activities were bound 
to start as well, once space was liberated through the recycling of the stored tires. 

 

THE ACCIDENT, ITS CHRONOLOGY, EFFECTS AND CONSEQUENCES 

The accident: 

At 02:10 am, a fire broke out on the pile of tires, which quickly expanded: in less than 20 minutes, about 15,000 t 
(roughly 1.7 million tires) were engulfed in flames, producing a dense plume of dark smoke. The smoke rose to a high 
altitude, raising protests from neighbouring villages and unofficial concerns even from neighbouring Bulgaria. 

The first fire-brigade vehicle arrived on site at 02:20 am, but the fire had already expanded to most of the pile. Back-up 
forces had to be called and fire quenching with water and foam begun, which continued until morning. In all, 15 fire-
engines and 50 fire-fighters from Drama and the neighbouring cities were involved on the first day, but quenching efforts 
with water and foam proved to be ineffective. 

The service roadway that run from the entrance halfway to the centre of the site, could not be used by the fire-fighting 
forces, as it was surrounded by blazing tires. Thus, access to fire was achieved mainly from the marble plant to the 
south and the fields to the north. 

 

The blazing pile during the first hours (photo taken by the Institute of Geology and Mineral Exploration) 
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Due to the intensity of the fire, the ineffective quenching efforts and the environmental and health hazards posed by the 
emitted pollutants, the Prefecture’s Emergency Committee was activated from day 1, which decided upon the following: 

• The fastest possible extinction of the fire was set as first priority, in order to minimise its adverse effects; 

• Extinction strategy had to be switched to cover-up with soil; 

• All available resources, including private contractors and the army, were called in to assist in the fire 
entombment campaign, by providing earthwork equipment and trucks; 

• Αn ex-army general, occupied at the civil protection office, was appointed to lead the operation; 

• As it was difficult for the bulldozers to approach the blazing pile, due to the immense thermal fluxes, it was 
decided to pump concrete on the pile from a distance, in order to diminish heat intensity. Concrete formed a 
solid crust over the blazing pile, which cracked quickly, but it was enough to enable the bulldozers to approach 
and push the soil over the pile. 

 

As no soil reserve were available on site and the unused fields in the vicinity were rocky, soil had to be transported from 
various sites within a distance of 5 km. Marble wastes stored at the adjacent plant were also used as cover-up material. 
45 trucks and earth-moving equipment were employed in the campaign. 

Owing to the immediate and massive fire-fighting efforts, the burning pile was completely covered with soil after 3 days. 
Though smoke was no more visible, rubber pyrolisis continued within the pile for days. Fire-fighters thus remained in the 
area, in case of revival. 

 

  

Concrete being pumped on the burning pile.    Burning pile being covered with soil. 

(photos taken by the Environmental Inspectorate) 

 

Consequences of the accident: 

Fire outbreaks of waste tire dumps and depots are not unusual and are renowned for their difficulty to extinguish and the 
possible negative effects to the environment. Primarily, contamination of soil, waters and vegetation is feared, as a result 
of toxic substances released to the atmosphere, such as dioxins, PAHs and heavy metals. These in turn may have 
serious economic consequences, related to damage of agricultural and livestock production. Consequences are 
proportional to the extent and the duration of the fire. 

Fortunately, no adverse environmental effects were concluded, apart from an initial survey indicating soil samples 
contaminated with heavy metals. This was largely owned to the relatively fast and effective fire quenching campaign. 

The winds kept the smoke away from the city of Drama, but serious complaints about breathing discomfort from 
inhabitants of nearby villages were reported. Even so, no one needed to be hospitalised and no other health problem or 
injury was reported among the fire-fighters and equipment operators, even though simple dust masks were used. 

On the other hand, economic consequences were significant and are attributed to: 

• Fire extinction costs, raised considerably by the use of concrete; 

• Investigative and monitoring costs for taking and analysing samples of air, soil, waters, agricultural and 
livestock products; 

• Preventive detention and destruction of dairy products and compensation sums awarded to farmers; 
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• Fodder supplied to farmers due to the prohibition of grazing imposed. 

 

From the first days of the event, legal procedures were launched by the Prefecture against the owner for the temporary 
seizure of property up to the amount of 1.000.000 €. 

Overall, it is estimated that the economic consequences of the fire amount to 400.000 €. This sum does not contain the 
clean-up cost of the site. Although procedures for environmental liability were initiated, in line with EC Directive 
2004/351, the fire extinction costs were eventually taken up by the Prefecture of Drama, which considered the event as a 
fire emergency, while the compensation costs to farmers were incurred by the Regional Authority. 

Despite the high cost of the questionable use of concrete, a major advantage of the dry extinction of the fire has been 
the absence of polluted extinguishing water and the related adverse consequences to the environment. The limited 
amount of water that was used on the first day was absorbed by the pile. No extinguishing water or oily residue reached 
the nearby creek, or leaked beyond the site. Instead, larger volumes of solid wastes were created. Leaching tests of the 
resulting solids fulfilled the Council Decision 2003/33/EC2 criteria for landfill deposition of inert wastes. 

 

The European scale of industrial accidents: 

By applying the rating rules applicable to the 18 parameters of the scale officially adopted in February 1994 by the 
Member States' Competent Authority Committee for implementing the ‘SEVESO II’ directive on handling hazardous 
substances, and in light of the information available, this accident can be characterised by the four following indices: 

 

The parameters composing these indices and their corresponding rating protocol are available from the following 
Website: http://www.aria.developpement-durable.gouv.fr 

The combustion of tires produced Seveso classified substances such as Haps, dioxins, PCBs... The quantities of 
dangerous substances released being unknown, the default index relating to the quantities of materials index is 1 (see 
parameter Q1). 

No human and social consequences have been reported (no evacuees, no one hospitalized). The human and social 
consequences index thus reaches 0. 

The blaze involved the pollution of an area of 4 ha, leading to an index relating to environmental consequences of 3. 
(see parameter Env13 : surface area to be decontaminated, between 2 and 10 ha). 

Finally, the costs linked to the pollution generated and the actual intervention on the site lead to an index relating to 
economic consequences of 3 (parameter €18). 

 

THE ORIGIN, CAUSES AND CIRCUMSTANCES SURROUNDING THE ACCIDENT 

 

According to an alleged eye-witness, the fire initiated when a thunderbolt hit the pile. Official reports, including the fire 
brigade, refer to a severe storm that took place that night. The origin of the fire could not be officially corroborated, 
because of the destruction of all traces after the cover-up of the pile. No hints of arson, negligent action or electricity 
shortcut were found. No vehicles, machinery or buildings existed on the site. 

The investigation carried out by the Environmental Inspectorate revealed that although the site had been issued with 
environmental permits, the permitting procedure, that would allow the site to start operation, had not been completed. 
On-site inspection by the local environmental and public health authorities was pending, in order to confirm that the 
installation met the appropriate specifications. Among others, the environmental permits imposed the arrangement of the 
tires in smaller piles, separated by fire lanes, a peripheral 10 m wide fire lane inside the fence and the provision of fire-
fighting measures. 

 

                                                      
1 EC Directive 2004/35: of 21 April 2004 on environmental liability with regard to the prevention and remedying of environmental 
damage. 
2 COUNCIL DECISION of 19 December 2002 establishing criteria and procedures for the acceptance of waste at landfills 
pursuant to Article 16 of and Annex II to Directive 1999/31/EC 
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ACTIONS TAKEN  

Preventive measures  

 

As early as day 1, the Prefecture of Drama informed the Ministry of Environment, Spatial Planning and Public Works, 
asking for guidelines and the contribution of Environmental Inspectors. Next day, the National Centre for Scientific 
Research “DEMOCRITOS”3 in Athens was contacted in order to provide guidelines for preventive actions. 

From past experience, a 5 km zone was expected to be gradually affected, for which the following guidelines were given: 

• people should remain indoors, keeping windows and A/C systems shut; 

• sheep and goat herds should be kept within the stables, fed with stocked fodder or relocated; 

• open irrigation or drinking water tanks should be covered; 

• as vegetables and fruits do not absorb dioxins, people should be advised to rinse them meticulously before 
consumption. 

 

Environmental Inspectors arrived at the site on 22 June 2010, conducted their investigation, following which an open 
consultation meeting was held at the Prefecture premises with the participation of all competent authorities and civilians 
from the surrounding villages. Past experience from a large dump fire in Northern Greece in 2006 was exploited in order 
to suggest restriction measures and monitoring actions. On the same day, the Prefecture of Drama decided upon the 
following restriction measures for a 5 km surveillance zone: 

• prohibition of grazing and mandatory penning of all livestock. Free fodder would be provided to farmers ; 

• seizure and refund of sheep and goat milk production ; 

• prohibition of slaughter of cattle until further notice. 

 

Restriction measures were in force between 22 June 2010 and 17 July 2010, during which: 

• 50.5 t of sheep and goat milk were seized and destroyed. In particular, 18.8 t were destroyed through thermal 
rendering according to EC Regulation 1774/2002, and 31.7 t were used for the production of biogas and 
compost; 

• 13.3 t of feta cheese were detained and released only after analyses for dioxins and PAHs rendered them safe 
for consumption; 

• The Hellenic Food Authority (EFET) issued a news notification to the European Commission on 12 July 2010 
via the Rapid Alert System for Food and Feed (RASFF). 

 

Monitoring programme  

In order to investigate and monitor the impact of the fire, a comprehensive sampling and analysis programme was 
agreed between the Prefecture and the college of experts and executed from 25 June 2010 to 21 September 2010 by 
accredited laboratories, covering an extended scope of samples from within the surveillance zone. In particular: 

 

a) 37 fresh milk samples were tested for heavy metals, dioxins, furans, PCBs and / or PAHs by NCSR “DEMOCRITOS”, 
the General Chemical State Laboratory (GCSL) and other accredited labs in Greece. Another 2 samples of fresh milk 
were sent by a diary firm to Eurofins Analytic Gmbh in Germany for dioxin, furans and PCB tests. Samples were found in 
accordance with EC Regulation 1881/20064; 

b) 13 samples of dairy products were tested for heavy metals, dioxins, furans and PCBs / or PAHs by NCSR 
“DEMOCRITOS” and GCSL.  All samples were found in accordance with EC  Regulation 1881/2006; 

c) 6 livestock meat samples were examined for heavy metals, dioxins and PCBs by NCSR “DEMOCRITOS” and found 
in accordance with EC Regulation 1881/2006; 

d) 3 poultry meat and 15 egg samples were examined for heavy metals, dioxins, and PCBs by NCSR “DEMOCRITOS” 
and found in accordance with EC Regulation 1881/2006; 

                                                      
3 This laboratory is the accredited lab that was appointed to the EC as the national reference lab for dioxins and PCBs. 
4 COMMISSION REGULATION (EC) No 1881/2006 of 19 December 2006 setting maximum levels for certain contaminants in 
foodstuffs. 
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e) 1 grass sample was tested for heavy metals, dioxins, furans and PCBs by NCSR “DEMOCRITOS” and found in 
accordance with EC Directive 13/20065; 

f) 19 samples of vegetables, cereals, fruits, clover, olives and olive leaves were examined by the Regional Plant Control 
Centre of Magnesia for heavy metals and found in accordance with EC Regulation 1881/2006; 

g) A 24h air sample, taken on 28 June 2010, 1.5 km east from the site and analysed by NCSR “DEMOCRITOS” for 
heavy metals, dioxins, PCBs, PAHs PM-10 and PM-2,5 showed no pollution, with respect to the limit values of EC 
Directives 50/20086 and 107/20047; 

h) 10 samples of underground water from irrigation wells of the three neighbouring villages and the industrial area were 
analysed for PAHs and other physicochemical properties by the Regional Public Health Laboratory of Alexandroupoli. All 
samples met the standards for drinking water, set by EC Directive 98/83, except for one with increased iron 
concentration from an unused well of the industrial area; 

i) 7 samples of surface waters were collected around the three neighbouring villages and analysed for heavy metals by 
NCSR “DEMOCRITOS”. Concentrations were either non detectable, or well below the limits set by EC Directive 98/83, 
except for one sample with increased iron concentration from a pond with still water. 

 

Although measurements proved no contamination, the area was included in the national monitoring program for food 
control. Since 30 September 2010, another 8 samples of olives, milk and meat were tested for heavy metals, PAHs, 
dioxins and / or PCBs by accredited labs, all found safe for human consumption, according to EC Regulation 1881/2006. 

A preliminary survey on the impact of the accident on the soil was conducted by the Institute of Geology and Mineral 
Exploration, with 20 samples collected in the end of June 2010. The approach of the survey was probabilistic and 
indicated soil samples around the site as contaminated / probably / or possibly contaminated with heavy metals. Even 
though background data were available for the area, different sampling protocols (surface samples of 1 vs 10 cm in 
depth) did not allow for a conclusive comparison. Moreover, no national or European standards existed for soil quality. A 
sample from the core of the pile revealed very high concentrations of Zn (4.3 %) and high concentrations of other metals 
and heavy metals (Al, Fe, Ti, Ba, Co, Pb, Sb, Sn and As). 

10 samples of surface soil were collected on 05 July 2010 around the three neighbouring villages and the site. The 
samples were analysed for heavy metals by NCSR “DEMOCRITOS” and concentrations were found well below the limits 
suggested for sediments by the National Oceanic and Atmospheric Administration, U.S. 1999. 

On 15 March 2011 “carrot” samples from depths of 0.5 and 2.0 m were taken from the soil of the buried pile (above and 
below the rubber mass). These were analysed a) for PCBs and PAHs by NCSR “DEMOCRITOS” and b) for heavy 
metals by the accredited Environmental Chemistry Lab, National University of Athens. Leaching tests for heavy metals, 
anions and DOC were also conducted. In all samples, contaminant concentrations were non-detectable or well below 
the limit values set by national and European legislation. Likewise, leaching tests fulfilled the Council Decision 
2003/33/EC8 criteria for landfill deposition of inert wastes. On the same day, groundwater samples were collected form 
the area of the surrounding villages. These were tested for heavy metals and anions, and were found well below the limit 
values set by EC Directive 98/839 for drinking water. 

In view of the above results, no further action was taken so far with regards to the buried pile. Final decisions are to be 
taken by the regional committee for environmental damage, under the provisions of directive EC/2004/35 for 
environmental liability. 

 

Sanctions 

On the grounds of the serious risks incurred to the environment and the public health, as a result of the operator’s failure 
to comply with the specifications of the permits granted, in particular the good storage practices and fire prevention 
measures, an administrative fine of 23.000 € was imposed by the Environmental Inspectorate to each of the two storage 
facilities. The operator has appealed against the fines and the case is pending in court. 

Meanwhile, two separate judicial procedures are underway, one provoked by the Environmental Inspectorate against the 
owner of the facilities for criminal liability and the other initiated by the district attorney for endangering human lives and 
the environment. 

In addition, the competent authority withdrew the authorisation and permits of both facilities, and the land rental 
contracts were interrupted. 

 

                                                      
5 DIRECTIVE 2006/13/EC of 3 February 2006 amending Annexes I and II to Directive 2002/32/EC of the European Parliament 
and of the Council on undesirable substances in animal feed as regards dioxins and dioxin-like PCBs. 
6 DIRECTIVE 2008/50/EC of 21 May 2008 on ambient air quality and cleaner air for Europe 
7 Directive 2004/107/EC of the European Parliament and of the Council of 15 December 2004 relating to arsenic, cadmium, 
mercury, nickel and polycyclic aromatic hydrocarbons in ambient air. 
8 Council Decision 2003/33/EC establishing criteria and procedures for the acceptance of waste at landfills pursuant to article 16 
of and Annex II to Directive 1999/31/EC. 
9 DIRECTIVE 98/83/EC of 3 November 1998 on the quality of water intended for human consumption 
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LESSONS LEARNT 

 

As expected, maximum efforts for fastest possible extinction of the fire were compensated by minimum environmental 
damage. Owing to the full-scale fire-extinction campaign, concentrations of harmful pollutants released by the 
combustion of the tires did not exceed safety limits. 

Although questionable and expensive, the use of concrete proved beneficial by enabling the fast entombment of the fire. 

The tire storage fire in Drama was “moderate in size”, compared to other incidents of its kind. This made the 
entombment of the blazing pile feasible, while in the same time unwanted side effects from the use of quenching water 
were averted. 

Regular briefings to the public and consultation meetings with the college of experts open to civilians contributed 
significantly to alleviate increased worries and protests by the public.   

Likewise, the comprehensive and extended monitoring programme and the prompt disclosure of all results restored 
public confidence and the sense of safety. 

Analysis, documentation and dissemination of facts, conclusions and best practices are needed for local and central 
authorities, in order to exploit the experience gained.    

Environmental liability directive (EC/2004/35), which was incorporated in the Greek legislation in 2009, granted 
opportunities and powers to authorities, which need to be elaborated on and better exploited. Procedures need to be 
developed, in order to allocate cost of preventive and remedial measures to the liable operator promptly and impose 
necessary actions with no delay caused by legal disputes. 

 


