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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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Welcome to the Major Accident Reporting System

PN E o> ' /,
About eMARS “

The Major Accident Reporting System (MARS and later renamed eMARS) was first established by the EU’s Seveso Directive 82/501/EEC in 1982

and has rer ' 1 place with subsequent revi=i-ns to the Seveso Dire =ffect today. The purr- “ *he eMARS is to facilit=*-
exchanao =arned from accident- misses involvino ~ubstances in orde chemical acciden’ 1
— —
Typ can be any to 3U morn onally si iese lagL _ommoi
delays . (=zleasing the final in n report pendini. 1 of legal anc sues, and to a . -ent, the time ary =

to translate the report into Englisii. This means that users i the dashboard should avoid using statistics of the most recent 3 years
without this caveat because the numbers are likely to change (usually in an upward direction).

To view or search events in the database, click on the "eMARS” logo (above) or the following link: https://emars.jrc.ec.europa.eu/?id=4. Access
is open to the public without a password. The log-in section is for the reporting community (only) to access the eMARS reporting tool. eMARS
currently functions properly using the following browsers: Internet Explorer- up through version 9.0, Google Chrome and Mozilla. These options will
be updated as new IT programming developments are introduced in 2014.

Please note that although the JRC takes care in reviewing the information inserted by the competent National Authorities, neither the JRC nor the
European Commission can accept any liability for the use made of the data stored in eMARS. For further information please read the Disclaimer
note.

For feedback or more information on eMARS, contact emars@jrc.ec.europa.eu.
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900+ events reported in eMARS
of which
700 major accidents
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Summary

lizer (nitrogen-phosphoruspotas
sium) was involved in the accident.

In general, with some exceptions,
most accdents occurred in ware-
homesorgumald\emtzlsnmu
facturers, but transport acddents
mown;anmnm nitate fer
tiizers have also caused serios
acddents resulting in severe
sualties and property damage.

by EUMember States and OECD
Countries.

MAHBulIetin

SECURITY TECHNOLOGYASSESSMENTUNIT
Institute for the Protection and Securty of the Citizen
European Commission
21027 Ispra (VA) ltaly

Jfipsc.irc ec.europa eu/

gcvevrment n the
ona semi-annud basis. Eachissue of the Bulletin focuses on a particular theme.

Accident 1
Wholesale and retail storage and distribution

Sequence of events

Aﬁreomnedmawe}nusemngfa-
tilizers and chemical products belonging
to a wholesale dsstributor of numerous
products, including sugar, molasses, fer-
tilizers, and cereals. The storage instal-
lation was subdivided into 8 compart-
ments of which two contained NPK (15%
N 8% P, 22% K fertlizers in quantities
of 600 tonnes and 850 tonnes respec-
tively. In adkition, one compartment also
contained 650 tormes of ammonium
nitrate fertiizer and the other was also
storing 200 tonnes of 46% urea solu-
tion. On 29th October 1987 smoke was
detected by an operator in Box Na 2 of
the warehouse, that is, the compartment
that contained 850 tonnes of NPK fer-
tilizer. The first reaction of the personnel

Chemical Accident Prevention &Preparedness

Major accidents involving fertilizers

The aim of the bulletin is to provide fromamjentrepormd
in the European Major Acdident Re SystErrr‘;?eMARS)ardcme -acddent sources for bothindustry
operators and CAPP Lessons Leamed Bulletin will be produced

Wwas to attack the source of the fire with

firewas buming beneath the mass. How-
ever, the intervention of the firefighters
appeared to foas solely on the presence
of ammonium nitrate fertilizer, ignoring,
the nature of the other chemical prod-
ucts, Further, disagreements between
experts occurred which delayed the ap-
plication of effective response methods.
The acddent resufted in the slight injury

Number 5
June 2014
JRC91057
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Chemical AccidentPrevention & Preparedness

Major accidents
involving fertilizers

Production and storage of fertilizers

As a substance, ammonium nitrate  has a long history. (if was
first produced in 1658). It is a “dual-use” substance from which
either fartilizers or explosives can be produced. It is produced
at a large scale throughout the world (over 20 million fonnels
in 1998) with over a third of this production based in Europe
(over 7 million tonnes in 1098). It is without doubt important for
westem society. If is an easily absorbed and efficient source of
nitrogen for plants and particularly suitable to growth conditions
of the Europesn climate. lts efficient absorption rate means
that it is relatively friendly fo the environment relative to other
manufactured fertilizers; the amount of nitrogen fost fo the at-
mosphere is normally iow.

History of accidents involving
ammanium nitrate fertilizers

Ammonium nitrate caused a few of the most catastrophic
events of the 20th century in peaceful times. The two most no-
torious and disastrous accidents in the western world were the
Oppau, Germany, accident from the detonation of 450 tonnes
of sulfo-ammonium nitrate fertilizers in storage that killed 561
people. In 1947, in Texas City, Texas (USA) a ship carrying 2600
t of ammonium nitrate exploded and sef fre to & nearby ves-
sel hold 960 tonnes of ammonium nitrate. 581 people in fo-
tal were killed. Detailed descriptions and lessons leamed from
these accidents can be found from many sources. Several
books have been writien that cover these disasters and there
is also substantial information on these and other ammonium
nitrate accident lable in open oniine:

Still since then, ammonium nifrete has been imolved in nu-
merous accidents causing explosions, fires, and releasing foxic
fumes. It has been recognized in many countries that even small
storages of ammonium nifrate fertilizers, defined as fow as 10
tonnes in some legisiation, may place the population af high risk
if proper safety measures and procedures are nof fully in place
(hitp:#iose. jrc. ec. europa. ew/fieadmin/repository/sta/mahb/docs/
SpecialRegulatoryTopics/Ammonium _nitrats_safetypd) . The
chart below depicts the fatalifies and fonnage associated with
AN accidents identified by this study from 1816 until present.
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Fire in a warehouse storing NPK and AN fertilizers
Self-decomposition of NPK fertilizers led to a fire in a storage silo
Explosion in an NP buffer in the neutralization process

Toulouse accident 2001

. West Fertilizer Company accident 2013
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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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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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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.

Joint
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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.
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