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Explosions followed by fire in an aerosol  

container warehouse   

July 13th, 1999  

Saint Egrève – [Isère] 
France 
 

  

 

 

THE INSTALLATIONS IN QUESTION 

The site  

Created in 1952, the plant employs 66 persons. The company manufactures and packages various types of aerosol 
containers. The establishment is located in a dense urban zone in an old brewery. A prefectorial order was issued in 
1986 authorizing usage of part of the warehouse. 

 

THE ACCIDENT, ITS BEHAVIOUR, ITS EFFECTS AND CONSEQUENCES 

The accident  

On July 13th, 1999, at around 5:00 pm, a fire was reported in the 2 basement level of the facility, in the finished product 
warehouse, consisting of aerosol containers. The fire brigade was called immediately.  
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A fork-lift driver saw a flash appear under his fork-lift truck and the surrounding atmosphere catch fire. Although only 
slightly burned, the driver was able to immediately leave the area. Several explosions occurred (BLEVE, "boiling liquid 
expanding vapour explosion" caused by the aerosol containers); thick smelly black fumes began flowing from the roof 
and chimneys of the warehouse building which lead to the evacuation of 59 inhabitants. 

The resulting smoke and heat complicated the fire brigade's rescue operations. Four firemen were slightly wounded by 
an explosion, 25 others who were intoxicated by the combustion gases were hospitalised. Eight emergency response 
centres were mobilized, including 130 firemen and 42 rescue vehicles. The fire was extinguished at around 9:00 pm. 

 

The consequences  

The damage (approximately 5-6 MF) was limited to the warehouse and a few neighbouring buildings :  the fork-lift truck 
and the freight elevator were destroyed, numerous aerosol containers burned (approximately 75,000 units, or 35m³ of 
LPG and flammable liquids), and the electrical installation and fire detection system are out of service. One of the 
chimneys and the roof are damaged. The fire protection water contained in the establishment's retaining facilities did not 
cause pollution. 

Production activities, which was not stopped, were transferred to the plant's 2nd site. 

 

European scale of industrial accidents  

By applying the rating rules of the 18 parameters of the scale made official in February 1994 by the Committee of 
Competent Authorities of the Member States which oversees the application of the ‘SEVESO’ directive, the accident can 
be characterised by the following 4 indices. 

 

 

The parameters that comprise these indices and the corresponding rating method are available at the following address: 
http://www.aria.ecologie.gouv.fr. 

The quantity of LPG burned during the fire of the 75,000 aerosol generators is unknown. By default, parameter Q1 (Q1 < 
0.1%) of the "dangerous materials released" index is thus 1. 
As the effects of the explosion had not been characterised and windows were broken at distances less than 300 m, 
parameter Q2 was given a rating of 1. 
The overall "dangerous materials released" rating is thus 1. 

Two parameters are involved in determining the level of the "Human and social consequences" rating: H5 and H7. 
- The parameter H5 reaches level 3: 1 employee slightly burned and 29 firemen injured (H5 between 20 and 49 

slightly injured). 
- Parameter H7 is rated as level 2: 59 homes evacuated (involving approximately 170 people) (H7 N < 500). 

As a result, the overall "Human and social consequences" rating is 3. 

The €15 of the "economic consequences" rating is 2: property damage is estimated at 5-6 MF, or roughly 0.76-0.91 M€ 
(€15 between 0.5 and 2 M€). 
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ORIGIN, CAUSES AND CIRCUMSTANCES OF THE ACCIDENT 

 

A standard-type fork-lift truck was used in a full warehouse. The propellant gas in the aerosol containers was either a 
propane-butane mixture or hydrofluoro-alcane, so the fork-lift should have been adapted to operation in an explosive 
atmosphere.  If the exact origin of the fire start point is unknown, several hypotheses are possible : 

- The fork-lift may have collided with and damaged a pallet 
causing an aerosol container to fall. 

- Damaged aerosol containers may have leaked. 

The operator did not detect any odour enabling him to 

suspect an explosive atmosphere. 

 

 

 

 

 

ACTIONS TAKEN  

The operator was not able to indicate the types and quantities of aerosol containers in storage. A prefectorial order for 
emergency and protective measures was issued July 22 requiring the damaged installation to maintain permanent 
security, to remove rubble and polluted waters, and to permanently maintain a precise status report of stocks. The 
installation will be put back into service conditionally. 

A thorough monitoring visit took place on August 13th: a prefectorial order of notice to perform (31 points) and 2 
additional prefectorial orders were issued (restart under terms, overall evaluation in terms of the hazard plan). A violation 
report was drawn up, including 39 reasons : 

�  the absence or insufficiency of retention facilities 

�  the absence of impact protection for mobile recipients 

�  a hole in the fence, the presence of dead ends, and the lack of instructions 

�  the lack of permanent human surveillance, direct telephone line 

�  the absence of data relative to stock status… 

 
The removal of polluted water and the elimination of wastes was performed by a specialized company.  The burnt facility 
is no longer in use. 

In 2001, 18 months after the accident, the company and its director were sentenced to pay 300 KF in fines (including a 
suspended amount of 200 KF) and 80 KF (including a suspended amount of 20 KF), respectively. In addition, the 
establishment must pay 20 KF in damages to a defence association, as well as a symbolic payment of 1 French franc to 
a labour organisation. 

 

LESSONS LEARNED  

The plant is located in a former brewery, the warehouse was extensively filled and the passageways narrow and 
complex:  the facility seemed to be poorly adapted to the activity and its development. The site has experienced 5 fires 
over the last fifteen years. 

The accidents concerning the storage of aerosol generators in the ARIA database often have common characteristics, 
including rapid propagation, a very intense thermal flow and a fork lift fork. The potential dangers of this type of storage 
facility have not been given sufficient consideration. 
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Equipment and machinery operated in this type of storage environment must be adapted to the explosive atmosphere 
hazard. 

The warehouse should have been :  

- laid out better, with sufficiently wide alleys, 

- correctly ventilated and equipped with efficient explosive atmosphere detection equipment. 


