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I. Objective and methodology

Objective

– Study major accidents involving fertilizers;

– Analysis of causes and contributing factors;

– Derive lessons learned and offer recommendations. 

Methodology

– Review 900+ events reported in eMARS database;

– Identify accidents involving fertilizers;

– Finding causal and contributing factors of the accidents.
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eMARS

https://emars.jrc.ec.europa.eu
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MAHB
Lessons Learned Bulletins

https://minerva.jrc.ec.europa.eu/en/content/f30d9006-41d0-46d1-bf43-e033d2f5a9cd/publications
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Lessons Learned Bulletin 
on Fertilizers

https://minerva.jrc.ec.europa.eu/EN/content/4cda0e81-6b78-42d7-830d-7c3dbded4206/mahbbulletinno5finalforthewebpdf
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Distribution of 
accidents involved fertilizers
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Analysed accidents

1. Fire in a warehouse storing NPK and AN fertilizers

2. Self-decomposition of NPK fertilizers led to a fire in a storage silo 

3. Explosion in an NP buffer in the neutralization process

4. Toulouse accident 2001

5. West Fertilizer Company accident 2013 
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Examples of cases 
Short description

Self-decomposition of NPK fertilizers led to a fire in a storage silo and  
release of toxic substances, mainly nitrogen oxides. The silo contained 
approximately 15,000 tonnes of the product, but the fire was detected 
early enough (probably from the fumes rather than automatic 
detection) to avoid serious consequences.

An explosion occurred in an NP buffer in the neutralization process of the 
production activity. Production in the fertilizer plant had been stopped due 
to maintenance work in the ammonia storage area, and as a result, there 
could be no supply of ammonia to the plant. Just prior to the explosion, an 
automatic fire detector, directly connected to the control room of the local 
emergency preparedness unit and the plant, went off. In addition, gas was 
observed by the operators in the factory and the building was evacuated 
with staff directed to the designated meeting points. Shortly after the 
evacuation, the explosion took place.
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II. Common causal factors

– Insufficient fire prevention, protection and control systems in place 
in 4 cases.

– Lack of knowledge of the inherent hazards associated with the 
handling and storage of ammonium nitrate fertilizers in 6 cases.

– In 14 cases potential decomposition of such fertilizers was not 
considered.

– In 4 cases storage conditions allowed the introduction of 
contaminants to  the ammonium nitrate. 

– Wooden pallets were allowed to be stored in the affected 
warehouses in 4 cases.
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III. Lessons learned 

– Hazard identification should pay particular attention to the sensitivity  of 
ammonium nitrate to changes in operating conditions. 

– Written safety procedures and guidelines should be in place. 

– Storage facilities should strive to eliminate the possibility that impurities 
are introduced into the ammonium nitrate. 

– Employees should be regularly trained and tested on critical safety 
procedures.

– It is recommended to establish adequate safety procedures in 
particularly relating of training and awareness of hazards.

– Authorities are responsible for intervening to address land-use planning 
concerns around ammonium nitrate installations.

– Lessons learned from past major accidents could be beneficial for 

operators to recognize gaps in the safety management system. 
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– The unique safety challenges associated with ammonium nitrate 
coupled with poor safety management culture could largely be 
considered as the most important contributing factors across the 
accidents studied. 

– Insufficient fire prevention, protection and control systems were also a 
common element in these accidents. 

– One of the biggest problems in the analysed cases was the lack of 
knowledge of the inherent hazards associated with the handling and 
storage of ammonium nitrate fertilizers. 

– Also, the lack of knowledge on the possible decomposition of fertilizers 
led to major accidents. 

IV. Conclusions
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