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MiniProject 

MAJOR ACCIDENT ANALYSIS

Imagine that you work for a petrochemical company. 

Through a recent discussion with colleagues, your big boss has learned about a catastrophe that occurred some years ago in a different company and he would like to know more about it. 

He has asked his assistant to search the literature for some pieces of information about:

Group 3 - Ammonium Nitrate Explosion in Toulouse

However, after looking at what his assistant has quickly gathered from Internet, he realizes that he does not have the time necessary to go through all this information (you can also find other pieces of information by yourself), eliminate the non-relevant documents, find out what occurred, sort out the most significant facts, analyze the root causes of the accident, and draw the major lessons which could be useful for his own company. 

So, because he is the boss, he simply asked your group to do the job for him. And because he is the big boss, you had better do that, and do it well!   

Please, jointly prepare a PowerPoint document which will summarize the results of your work and be ready to collectively present it to your boss, with some complementary oral comments.

You know that your big boss is always in a hurry. So your PowerPoint document should be short: maximum 5 slides. You should strive to give only the most important pieces of information and not to bother your boss with non-significant details. If you have to present in front of him, do not read the slides: this makes your boss very, very nervous and unhappy! He is a fast reader and goes through your slide much faster than you can read it aloud. 

Also, he has the disagreeable habit of asking surprise questions to anyone in the group; so all members of your group should be prepared to give a collective answer at anytime during the presentation, on any part of it. 

If you have diverging views within the group, no problem! You simply need to "agree to disagree". But your boss should clearly feel that you have worked collectively. 

Please, hand out a paper copy + an electronic version (on a clean USB key!) of your group's PowerPoint presentation for Thursday March 15 afternoon. Selected teams will make a 15 minute oral presentation on Friday March 16 morning.  

Good luck! 

R.P.

French Search for Cause of Chemical Plant Explosion 
Haut du formulaire
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By MARLISE SIMONS  THE NEW YORK TIMES

Published: September 25, 2001
Acrid smoke still rose today from the wreckage of one of France's largest petrochemical plants, reduced to a skeleton of giant steel girders bent like twigs in a huge explosion last Friday that wreaked environmental damage and even stirred fears among residents that they, too, were victims of terrorism. 

Local and national officials from President Jacques Chirac on down have tried their best to quash such fears. Tonight, as firefighters officially abandoned the search for any survivors in the debris, Toulouse's prosecutor, Michel Bréard, insisted that ''technical details'' indicated that it was ''99 percent certain that it was an accident.'' 

He added that there was no evidence as to what caused the catastrophe but hinted it might have resulted from a lack of care. ''The risk of an explosion was not considered important by the site's security.'' 

Mr. Bréard, prosecutor of France's fourth largest city, has ordered a judicial inquiry into the disaster on Friday. The blast left 29 people dead, at least 10 missing, and injured more than 2,500 as it damaged buildings as far as three miles away and spewed acid clouds into the air. Close to 800 remain hospitalized, some of whom may yet die from burns or internal injuries. 

Philippe Douste-Blazy, Toulouse's mayor, stood today on a street in Mirail, a shattered neighborhood where every family was shoveling broken glass and torn roof panels, and said some 20,000 homes, apartments and offices had been damaged. Three hospitals, more than 60 schools, a university campus for 25,000 students and a soccer stadium are unusable, ''closed until further notice,'' he said. He appealed for help from the army to join in the cleanup and prevent pillaging. 

The mayor is among the many vocal Toulouse residents who now wonder how the petrochemical plant, classified as ''high risk,'' came to be so close to the edge of a city of one million people. 

Environmental inspectors announced today that most of the ammonia and other gases thrown into the air had dispersed but warned nearby towns and villages not to drink tap water because the plant had contaminated the nearby Garonne River. The scale of the damage -- like the cause of the explosion itself -- will probably take weeks if not months to determine, city officials said. 

At the ruined plant on Sunday, smoke still curled above the wreckage. ''We have to take a break,'' said David Fabries, pulling away his pair of search dogs. ''My dogs and I are getting overwhelmed by the fumes.'' 

Managers and workers at the plant, meanwhile, still talk of a terrorist act or foul play rather than a lapse in their own security as the likely cause of the blast. Like much of the rest of the world, the residents of Toulouse are jittery after the terror attacks on the United States on Sept. 11. 

''There was a first noise and then a few seconds later a huge explosion,'' said Marcel Berson, who lives near the plant. ''It blew me across the yard against the wall,'' he said, showing cuts on his head and his arms. ''I couldn't breathe. My wife started screaming, it's a plane, it's a plane. She had been watching on TV what happened in America.'' 

The AZF chemical works, on a 40-acre site flanking the Garonne River, is France's largest manufacturer of fertilizers, along with other products. Built in 1924, it was later modernized and bought by the oil and chemical conglomerate Total-Fina-Elf. It employs 470 workers, and when the explosion occurred shortly after 10 a.m. last Friday, the working day had just begun. 

Gathered at a makeshift funeral parlor on Sunday, workers and their families bade farewell to 22 colleagues who were killed. Large men sat silent in tight circles, their faces blank. 

Jean Thomas, a worker with 26 years at the plant, said he and his workmates had gone over the disaster a hundred times without coming up with an answer. ''We've been around ammonium nitrate for years. Believe me, it does not just blow up. You have to set it on fire.'' 

For investigators, the epicenter of the disaster is a 150-foot-wide crater, now filling with water, once a warehouse holding the 300-ton stock of fertilizer. When it blew up, the explosion caused earth tremors measuring a magnitude of 3.4 on the standard seismic scale. 

Ammonium nitrate is the kind of fertilizer that farmers regularly keep stocked in nylon bags. Experts here said that even a very large stock of ammonium nitrate is not a problem as long as it is kept dry and cool. If it gets humid it can heat up and ferment, leading to spontaneous combustion. 

But chemists also explained that fertilizer, while commonly available as plant food, can also serve as an explosive. Miners use it mixed it with fuel, to blow things up. For the fertilizer stocks to explode in the Toulouse warehouse, experts here said, some kind of fuel and a source of sudden intense heat would probably have been needed as a detonator. 

''There was no pump, no heat source in that building,'' said Michel Barret, one of the chiefs of maintenance. ''With all the measures we take here, it cannot be an accident. To me this was a deliberate act.'' 

Managers of AZF said the site was subject to rigid controls and inspections. The last inspection in May this year reportedly had found no abnormalities. 

Philippe Dufetelle, a physician and deputy mayor of Toulouse in charge of environmental affairs, said a new site for the chemical works had been found several years ago. But the management and the workers trade union had repeatedly argued that a move would be too expensive and might lead to the closing down of the plant. Moreover, he said, the AZF plant is interlinked with two neighboring industrial complexes and a gunpowder plant, making a move not only costly but highly unlikely. 

At the regional government, officials said no new decisions about the plant would be likely until the causes of the disaster were known. In the meantime, long processions of trucks have been clearing the site, hauling away the remaining chemicals for storage elsewhere. 

But much of Toulouse is still looking over its shoulder. Special security measures have been taken at Toulouse's large industrial park several miles from the plant, headquarters of some of France's top companies including Airbus Industries, the aircraft manufacturer, and a branch of the European Space Agency. 

The events of Sept. 11 had already cast a different light on some other recent incidents. Police investigators said that since the attack in America they had renewed their inquiry into a recent robbery of 18 canisters of bottled gas from a local vendor, but that they so far had turned up no link to either suspected terrorists or the disaster at the chemical plant. 
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	Ammonium nitrate

	



	IUPAC name
	Ammonium nitrate

	Identifiers

	CAS number
	[6484-52-2]

	UN number
	0222 – with > 0.2% combustible substances
1942 – with <= 0.2% combustible substances
2067 – fertilizers
2426 – liquid

	RTECS number
	BR9050000

	Properties

	Molecular formula
	NH4NO3

	Molar mass
	80.04336 g/mol

	Appearance
	white solid

	Density
	1.72 g/cm³, solid

	Melting point
	169.6 °C

	Boiling point
	approx. 210 °C decomp

	Solubility in water
	119 g/100 ml (0 °C)
190 g/100 ml (20 °C)
286 g/100 ml (40 °C)
421 g/100 ml (60 °C)
630 g/100 ml (80 °C)
1024 g/100 ml (100 °C)

	Explosive data

	Explosive velocity
	5,270 m/s

	Hazards

	EU classification
	not listed

	NFPA 704
	


0
2
3
OX

	Related compounds

	Other anions
	Ammonium nitrite; ammonium perchlorate

	Other cations
	Sodium nitrate; potassium nitrate; hydroxylammonium nitrate

	Related compounds
	Nitrous oxide

	Except where noted otherwise, data are given for
materials in their standard state
(at 25 °C, 100 kPa)
Infobox disclaimer and references


The chemical compound ammonium nitrate, the nitrate of ammonia with the chemical formula N

 HYPERLINK "http://en.wikipedia.org/wiki/Hydrogen" \o "Hydrogen" H4N

 HYPERLINK "http://en.wikipedia.org/wiki/Oxygen" \o "Oxygen" O3, is a white powder at room temperature and standard pressure. It is commonly used in agriculture as a high-nitrogen fertilizer, and it has also been used as an oxidizing agent in explosives, including improvised explosive devices.

	· 
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[edit] Use
[edit] Use in Industry
Ammonium nitrate is used for zeolite modification. In ion-exhanges, UZM zeolites have their sodium ions exhanged with the proton in NH4+ in ammonium nitrate. This forms zeolite catalysts which have many uses in various fields, including petroleum.

[edit] Use in fertilizer
The highly water-soluble salt is the preferred nitrogen source of fertilizers. Most of the produced ammonium nitrate ends therefore in the production of fertilizers. However, the runoff of excess ammonium nitrate is a leading source of environmental waste. During The Troubles, ammonium nitrate fertilizer was illegal in Northern Ireland because it was used as an oxidizer for explosives by the IRA (see below).

[edit] Use in explosives
As a strong oxidizing agent, ammonium nitrate makes an explosive mixture when combined with a hydrocarbon, usually diesel fuel (oil), or sometimes kerosene or (fine) coal dust. Ammonium nitrate and fuel oil (ANFO) mixtures have reportedly been used for bombs in terrorist acts such as the Oklahoma City Bombing, because ammonium nitrate is readily available in bulk.

Ammonium nitrate is used in military explosives such as the daisy cutter bomb, and as a component of amatol. Military mixtures are often spiked with ~20% aluminium powder as well, increasing the blast power, but with some loss of brisance. One example of this is ammonal, which contains ammonium nitrate, trinitrotoluene (TNT) and aluminium. Aluminised mixtures are very effective under confinement, as in underwater demolition, torpedoes, and rock blasting. Very cheap water-based blasting slurries tap the power of an aluminium-water reaction with enough ammonium nitrate added to burn off the resulting hydrogen.

Ammonium nitrate is also an explosive in its purest form although it is an unusually insensitive one. Explosive properties become much more evident at elevated temperatures. When ammonium nitrate is fused and "boiled" to generate nitrous oxide, it has been claimed to be as sensitive as dynamite at the ~240 °C operating temperature.

This exothermic reaction can run away and reach detonation velocities (without proper temperature controls). The extent of this possibility has been demonstrated several times, most notably at the Ohio Chemical plant in Montreal in 1966.

Millions of pounds of relatively pure ammonium nitrate have been (accidentally) detonated when subjected to severe heat and/or shocks; see "Disasters" below. Ammonium nitrate has also found use as a solid rocket propellant, but for a while ammonium perchlorate was frequently considered preferable due to higher performance and faster burn rates. Lately, favor has been swinging back towards ammonium nitrate in rocketry, as it delivers almost as much thrust without producing an exhaust jet full of gaseous hydrogen chloride (HCl) and without the extra expense and sensitivity hazards.

Fertilizer-grade ammonium nitrate (FGAN) is manufactured in more compact form, with much lower porosity, in order to achieve more stability and less sensitivity to detonation, whereas technical grade ammonium nitrate (TGAN) prills are made to be porous for better absorption of fuel and higher reactivity.

[edit] Other Uses
Ammonium nitrate is also used in instant cold packs.[1] In this use, ammonium nitrate is mixed with water in an endothermic reaction, which absorbs 25.69 kilojoules of heat per mole of reactant. Products of ammonium nitrate reactions are used in airbags. When sodium azide (NaN3) is used in airbags, it decomposes to Na (s) and N2 (g), the sodium forms a fine dust composed of sodium salts, which is not preferred by the airbag producers.

Ammonium nitrate is used in the treatment of some titanium ores.

Ammonium nitrate is used in the preparation of nitrous oxide (N2O):

NH4NO3(aq) -> N2O(g) + 2H2O(l) 

Ammonium nitrate is used in survival kits mixed with zinc dust and ammonium chloride because it will ignite on contact with water.

Ammonium nitrate can be used to make anhydrous ammonia, a chemical often used in the production of methamphetamine.

[edit] Production
The processes involved in the production of ammonium nitrate in industry, although simple in chemistry, challenge technology: The acid-base reaction of ammonia with nitric acid gives a solution of ammonium nitrate: HNO3(aq) + NH3(g) → NH4NO3(aq). For industrial production, this is done using anhydrous ammonia gas and concentrated nitric acid. This reaction is violent and very exothermic. After the solution is formed, typically at about 83% concentration, the excess water is evaporated to an ammonium nitrate (AN) content of 95% to 99.9% concentration (AN melt), depending on grade. The AN melt is then made into "prills" or small beads in a spray tower, or into granules by spraying and tumbling in a rotating drum. The prills or granules may be further dried, cooled, and then coated to prevent caking. These prills or granules are the typical AN products in commerce.

The Haber process combines nitrogen and hydrogen to produce ammonia, part of which can be oxidised to nitric acid and combined with the remaining ammonia to produce the nitrate. Another production method is used in the so-called Odda process.

[edit] Crystalline phases
Transformations of the crystal states due to changing conditions (temperature, pressure) affect the physical properties of ammonium nitrate. The following crystalline states have been identified:

	System
	Temperature (°C)
	State
	Volume Change (%)

	-
	>169.6
	liquid
	-

	I
	169.6 to 125.2
	cubic
	+2.1

	II
	125.5 to 84.2
	tetragonal
	-1.3

	III
	84.2 to 32.3
	α-rhombic
	+3.6

	IV
	32.3 to −16.8
	β-rhombic
	−2.9

	V
	−16.8
	tetragonal
	-


The type V crystal is a quasi-cubic form which is related to caesium chloride, the nitrogens of the nitrates and the ammoniums are at the sites in a cubic array where Cs and Cl would be in the CsCl lattice. See C.S. Choi and H.J. Prask, Acta Crystallographica B, 1983, 39, 414-420.

[edit] Disasters
Main article: Ammonium nitrate disasters
Ammonium nitrate decomposes into gases including oxygen when heated (non-explosive reaction); however, ammonium nitrate can be induced to decompose explosively by detonation. Large stockpiles of the material can be a major fire risk due to their supporting oxidation, and may also detonate, as happened in the Texas City disaster of 1947, which led to major changes in the regulations for storage and handling.

There are two major classes of incidents resulting in explosions:

· In the first case, the explosion happens by the mechanism of shock to detonation transition. The initiation happens by an explosive charge going off in the mass, by the detonation of a shell thrown into the mass, or by detonation of an explosive mixture in contact with the mass. The examples are Kriewald, Morgan (present-day Sayreville, New Jersey) Oppau, Tessenderlo and Traskwood. 

· In the second case, the explosion results from a fire that spreads into the ammonium nitrate itself (Texas City, Brest, Oakdale), or from a mixture of ammonium nitrate with a combustible material during the fire (Repauno, Cherokee, Nadadores). The fire must be confined at least to a degree for successful transition from a fire to an explosion (a phenomenon known as "transition from a decomposition or deflagration", or DDT). Pure, compact AN is stable and very difficult to initiate. However, there are numerous cases when even impure AN did not explode in a fire. 

Ammonium nitrate decomposes in temperatures above 210 °C. Pure AN is stable and will stop decomposing once the heat source is removed, but when catalysts are present (combustible materials, acids, metal ions, chlorides. ..) the reaction can become self-sustaining (known as self-sustaining decomposition, SSD). This is a well-known hazard with some types of NPK fertilizers, and is responsible for the loss of several cargo ships.

Ammonium nitrate disasters
From Wikipedia, the free encyclopedia

Jump to: navigation, search
	


	This article needs additional citations for verification.
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This article is about Disasters caused by ammonium nitrate. For information on the chemical compound, see ammonium nitrate.

Ammonium nitrate decomposes into gases including oxygen when heated (non-explosive reaction); however, ammonium nitrate can be induced to decompose explosively by detonation. Large stockpiles of the material can be a major fire risk due to their supporting oxidation, and may also detonate, as happened in the Texas City disaster of 1947, which led to major changes in the regulations for storage and handling.

There are two major classes of incidents resulting in explosions:

· In the first case, the explosion happens by the mechanism of shock to detonation transition. The initiation happens by an explosive charge going off in the mass, by the detonation of a shell thrown into the mass, or by detonation of an explosive mixture in contact with the mass. The examples are Kriewald, Morgan, Oppau, Tessenderlo and Traskwood. 

· In the second case, the explosion results from a fire that spreads into the ammonium nitrate itself (Texas City, Brest, Oakdale), or to a mixture of an ammonium nitrate with a combustible material during the fire (Repauno, Cherokee). The fire must be confined at least to a degree for successful transition from a fire to an explosion (a phenomenon known as "transition from a decomposition or deflagration", or DDT). Pure, compact AN is stable and very difficult to initiate. However, there are numerous cases when even impure AN did not explode in a fire. 

Ammonium nitrate decomposes in temperatures above 210 °C. Pure AN is stable and will stop decomposing once the heat source is removed, but when catalysts are present (combustible materials, acids, metal ions, chlorides. ..) the reaction can become self-sustaining (known as self-sustaining decomposition, SSD). This is a well-known hazard with some types of NPK fertilisers, and is responsible for the loss of several cargo ships.
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[edit] Morgan, New Jersey, 1918 (Now Sayreville)
· 


On October 4, 1918, the T. A. Gillespie Company Shell Loading Plant explosion occurred leading to many artillery shells being launched into the air, some of which landed on a neighbouring warehouse where 4000 tonnes of ammonium nitrate were stored in barrels. One of the shells caused a large explosion, but the majority of the ammonium nitrate did not detonate.

[edit] Krieweld, Germany, 1921
· 

- On July 26, 1921 in this railway town (now in Poland) workers tried to dislodge 30 tonnes of ammonium nitrate which had aggregated in two wagons. When mining explosives were used on solid mass the wagons exploded and killed nineteen people. 

[edit] Oppau, Germany, 1921
Main article: Oppau explosion
· 

- Another attempt at disaggregation of a fertilizer mix with industrial explosives caused the death of 450 people and the destruction of 700 houses on September 21, 1921. The fertilizer was a 50:50 mixture of ammonium nitrate and ammonium sulfate and the factory had used this method of disagregation over 20,000 times without incident. It is thought that, on this occasion, poor mixing had led to certain parts of the mass to contain more ammonium nitrate than others. Only 450 tonnes exploded, out of 4500 tonnes of fertilizer stored in the warehouse. 

[edit] Nixon, New Jersey, 1924 (Now Edison Township)
· 

- In the 1924 Nixon Nitration Works disaster, a fire and several large explosions destroyed a warehouse containing ammonium nitrate on March 1, 1924. The explosivity of the product was perhaps enhanced, as it had been prepared using nitric acid which had previously been used for the production of TNT. 

[edit] Muscle Shoals, Alabama, 1925
· 


On April 4, 1925, and May 3, 1925, two carloads, each containing 220 barrels of ammonium nitrate, were dispatched from Muscle Shoals, Alabama and caught fire in transportation. The barrels had been stored in a warehouse with varying humidity for 6 years, so it is believed that they were ignited by friction with their nitrate-impregnated manilla paper lining. Other shipments were reportedly more successful.

[edit] Rouen, France, 1940
· 

- During a bombing raid on June 5, 1940, a bomb exploded in a warehouse containing ammonium nitrate: the fertilizer was dispersed around the crater, but did not explode. 

[edit] Miramas, France, 1940
· 

- August 5, 1940: 240 tonnes of ammonium nitrate in sacks exploded after being hit by a shell from a nearby fire in a munitions train. 

[edit] Tessenderlo, Belgium, 1942
· 

- another attempt to disagregate a pile of 150 tonnes of ammonium nitrate with industrial explosives ended tragically on April 29, 1942: several hundred people were killed. 

[edit] Texas City, United States, 1947
· 


Main article: Texas City Disaster
The cargo ship Grandcamp was being loaded on April 16, 1947 when a fire was detected in the hold: at this point, 2600 tonnes of ammonium nitrate in sacks were already aboard. The captain responded by closing the hold and pumping in pressurised steam. One hour later, the ship exploded, killing several hundred people and setting fire to another vessel, the High Flyer, which was moored 250 metres away and which contained 1050 tonnes of sulfur and 960 tons of ammonium nitrate. The Grandcamp explosion also created a powerful earthshock and knocked two small planes flying at 1,500 feet (460 m) out of the sky. The High Flyer exploded the next day, after having burned for sixteen hours. 500 tonnes of ammonium nitrate on the quayside also burned, but without exploding, probably because it was less tightly packed.

[edit] Brest, France, 1947
· 

- The cargo ship Ocean Liberty was loaded with 3300 tonnes of ammonium nitrate and various inflammable products when it caught fire at 12:30 July 28, 1947. The captain ordered the hold to be sealed and pressurised steam was pumped in. As this did not stop the fire, the vessel was towed out of the harbour at 14:00, and exploded at 17:00. The explosion caused 29 deaths and serious damage to the port of Brest. 

[edit] Red Sea, 1954
· 

- a fire was detected on the cargo ship Tirrenia on January 23, 1954, while it was carrying 4000 tonnes of ammonium nitrate. Attempts to extinguish the fire with steam were unsuccessful, and the ship was abandoned before it exploded later in the night. 

[edit] Roseburg, Oregon, 1959
· 

- a truck carrying dynamite and ammonium nitrate caught fire early in the morning of August 7, 1959. When it exploded it killed 14 people and injured 125 more. Several blocks of downtown Roseburg were destroyed. The accident is locally referred to as "The Blast." 

[edit] Kansas City, Missouri, 1988
· 

- on November 29, 1988, at 4:07 AM two trailers containing approximately 50,000 lb (23,000 kg) of ammonium nitrate exploded at a construction site located near the 87th street exit of Highway 71 in Kansas City, Missouri. The explosives were to be used in the blasting of rock while constructing Highway 71. The result of the explosions were the deaths of six firemen from the Kansas City Fire Department's Pumper Companies 30 and 41. Both companies were dispatched after 911 calls indicated that a fire had been set to a pickup truck located near the trailers. The responding companies were warned that there were explosives on-site; however, they were unaware that the trailers were essentially magazines filled with explosives. At 4:07 AM one of the "magazines" caught fire and a catastrophic explosion occurred, killing all six firemen instantly — only sparing remains were found. A second blast occurred 40 minutes later, although all fire crews had been pulled back at this time. The blasts created two craters, each approximately 100 feet (30 m) wide and 8 feet (2.4 m) deep. The explosions also shattered windows within a 10-mile (16 km) area and could be heard 40 miles (64 km) away. It was later determined that the explosions were acts of arson, set by individuals embroiled in a labor dispute with the construction company contracted to build the highway.[1] 

[edit] Toulouse, France, 2001
· 

- on September 21, 2001, at 10:15 AM, in the AZF (Azote de France) fertiliser factory in Toulouse, France, an explosion occurred in a warehouse where the off-specification granular AN was stored flat, separated by partitions. About 200–300 tons is said to be involved in the explosion, resulting in 31 people dead and 2,442 injured, 34 of them seriously. The blast wave shattered windows up to 3 kilometres away and the resulting crater was 10 metres deep and 50 metres wide. The exact cause remains unknown. The material damage was estimated at 2.3 billion euros. [2] 

[edit] Cartagena, Murcia, Spain, 2003
The fertilizer storage facility of Fertiberia holded a self sustained decomposition (SSD) fire in January 2003. The fire was controlled after most of the material was removed by mechanical means.

[edit] Barracas, Spain, 2004
· 

- a truck carrying 25 tonnes of ammonium nitrate fertilizer exploded half an hour after a traffic accident on March 9, 2004, killing two people and injuring three others. The explosion, which could be heard at a distance of 10 km (6 miles) caused a crater five metres deep. 

[edit] Mihăileşti, Buzău, Romania, 2004
Another truck carying 20 tones of ammonium nitrate bend over on the european road E85 near Mihăileşti at 4:57 AM on May, 24, 2004. Shortly afterwards, a fire started in the cabin. Two reporters got to accident's place and started filming while firemans were trying to stop the fire. Around 5.50 AM the truck blew up killing 18 and wounding 13 people. A crater 6.5 meters deep and 42 meters in diameter was formed by the explosion.

[edit] Ryongchŏn, North Korea, 2004
Main article: Ryongchon disaster
· 

- a freight train carrying ammonium nitrate exploded in this important railway town near the Chinese border on April 22, 2004, killing 162 people and injuring over 3000 others. The station was destroyed, as were most buildings within 500 metres, and nearly 8000 homes were destroyed or damaged. Two craters of about ten metres in depth were seen at the site of the explosion. The authorities blamed "human error" for the explosion, although rumours persist that it was in fact an attempt to assassinate the Korean leader Kim Jong-Il, who was due to be passing through the station at the time. 

[edit] Estaca de Bares, Spain, 2007
The NPK fertilizer cargo of the ship Ostedijk sustained a self sustained decomposition (SSD) fire for 11 days. The fire plume reached 10 m in diameter and several hundred meters in length. Special water spears were inserted inside the cargo to extinguish the fire.

[edit] Monclova, Coahuila, Mexico, 2007
· 

- Another case has been registered on September 10, 2007 near Monclova, Coahuila, México, when a trailer loaded with 22 tons of ammonium nitrate crashed to a truck leaving three dead on the crash, then a fire on the trailer cabin started, and approximately 40 minutes after that, a very huge explosion occurred, resulting in around 150 people injured and 37 more dead, also a crater 30 ft (9.1 m) wide and 6 ft (1.8 m) deep was created due to the explosion

· http://www.cite-sciences.fr/francais/ala_cite/science_actualites/sitesactu/question_actu.php?langue=an&id_article=283&id_mag=0

	ONE YEAR AFTER THE TOULOUSE DISASTER: 
what lessons have been learnt?


	On the 21st September 2001, an explosion in Shed 221 of the AZF plant killed thirty people and injured nearly nine thousand. The catastrophe cost the French government 228 million euros and TotalFinaElf, owner of AZF, more than 2 billion. One year after the tragedy, as controversy still rages over the causes of the accident, the inhabitants of Toulouse-as well as ten million other people who live near to high-risk plants in France-are waiting for concrete measures to enhance industrial safety
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	Results of the investigation
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	The AZF plant after the explosion on the 21st September 2001

	


According to the judicial enquiry, the explosion was caused by a human handling error. A worker from a subcontracting company is said to have mistaken a 500-kilo sack of a chlorine compound (dichloroisocyanuric acid) for nitrate granules and poured it onto the stock of ammonium nitrate in Shed 221 a quarter of an hour before the explosion. The mixture is said to have produced nitrogen trichloride, an unstable gas that explodes at normal temperatures. This hypothesis fits in with the progress report presented by a body of experts who decided that “a chemical reaction was propagated towards the ammonium nitrate heap”.

But according to TotalFinaElf, “the reconstruction of product movements occurring over the days and hours before the disaster invalidates the hypothesis of a mixture of dichloroisocyanuric acid and nitrates“. In fact, the group has suggested another hypothesis through its own commission of enquiry, claiming that the explosion was caused by an electric arc between two transformers located outside the plant.

This theory was rebutted by the judicial enquiry after it examined EDF (French national electricity company) listings, but the AZF health, safety and working conditions committee (CHSCT), which is also conducting its own investigation, would like to see it re-examined. The terrorist attack hypothesis considered in the light of the events of the 11th September has been ruled out totally.

	
	On a european level
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		How can the delocalisation of high-risk sites be prevented? Yves Cochet's answer...
	

	
	In 1976, the accidental discharge of dioxin in Seveso, Italy, led the European Union to introduce a common policy for the prevention of industrial risks. On the 24th June 1982, the so-called “Seveso” directive asked States and companies to identify the risks associated with certain dangerous industrial activities and take measures to control them.

Facilities covered by the Seveso directives...


	
	Today, it seems that the standards imposed by the directive were too lax, since the European Parliament has begun to draw up a “Seveso 3”. On the 11th September, MEPs decided to lower permitted levels of certain dangerous substances in “high-risk” plants. European States however seem little inclined to apply the directive, since the European Commission has had to initiate six infringement proceedings against member States for the “non-application or incomplete application of the directive”.

But if we continue to toughen legislation, there is a risk that dangerous sites will be delocalised to countries where environmental and social standards are lower than those applied in the Union.


http://www.experiencefestival.com/a/Ammonium_nitrate_-_Disasters/id/608387

Ammonium nitrate: Encyclopedia II - Ammonium nitrate - Disasters

Ammonium nitrate - Disasters

Ammonium nitrate decomposes into gases including oxygen when heated (non-explosive reaction); however, ammonium nitrate can be induced to decompose explosively by detonation. Large stockpiles of the material can be a major fire risk due to their supporting oxidation, and may also detonate, as happened in the Texas City disaster of 1947, which led to major changes in the regulations for storage and handling.

There are two major classes of incidents resulting in explosions:

· In the first case, the explosion happens by the mechanism of shock to detonation transition. The initiation happens by an explosive charge going off in the mass, by the detonation of a shell thrown into the mass, or by detonation of an explosive mixture in contact with the mass. The examples are Kriewald, Morgan, Oppau, Tessenderloo, and Traskwood. 

· In the second case, the explosion results from a fire that spreads into the ammonium nitrate itself (Texas City, Brest, Oakdale), or to a mixture of an ammonium nitrate with a combustible material during the fire (Repauno, Cherokee). The fire must be confined at least to a degree for successful transition from a fire to an explosion (a phenomenon known as "transition from a decomposition or deflagration", or DDT). Pure, compact AN is stable and very difficult to initiate. However, there are numerous cases when even impure AN didn't explode in a fire. 

Ammonium nitrate decomposes in temperatures above 200 °C. Pure AN is stable and will stop decomposing once the heat source is removed, but in presence of catalysts (combustible materials, acids, metal ions, chlorides...) the reaction can become self-sustaining (known as self-sustaining decomposition, SSD). This is well-known phenomenon with some types of NPK fertilizers, and is responsible for loss of several cargo ships.

Ammonium nitrate - Historically significant accidental explosions

· In 1918, a fire broke out in the amatol loading plant in Morgan, New Jersey. Over 30,000,000 pounds (13,500 tons) of explosives were present on site, of that up to 9,000,000 lb (4,000 tons) of ammonium nitrate were involved in the explosion. The rest of the ammonium nitrate, stored in other sites within the area, was exposed to the shock and fire, but did not detonate. 

· The Oppau explosion on September 21, 1921: A heavy explosion of 9,000,000 pounds (4,500 tons) of a mixture of ammonium nitrate and ammonium sulfate detonated during attempts to break up the caked pile with blasting charges (an operation apparently performed several times before), with 535—561 casualties (according to other sources, 450 or over 1000), occurred in the city of Oppau (on the grounds of BASF near Ludwigshafen in Germany). Over 700 homes were destroyed, the plant disappeared entirely and was replaced with a crater 19 m (62 ft) deep, 125 m (410 ft) long and 90 m (295 ft) wide, and the shock was felt 150 miles away. This was the largest industrial disaster in German history. [1] 

· In 1924, in Nixon, New Jersey, ammonium nitrate was being recovered from amatol in order to be used as a fertilizer, when a fire broke out. 

· In 1925, April 4 and May 3, two carloads, each containing 220 barrels of ammonium nitrate, were dispatched from Muscle Shoals, Alabama and caught fire in transportation. The barrels were stored in a warehouse with varying humidity for 6 years, so it is believed that they were ignited by friction of their nitrate-impregnated manilla paper lining. Other shipments were reportedly more successful. 

· In 1941, an explosion of 300,000 pounds (136 tons) killed 100 people in Tessenderloo, Belgium. 

· In 1944, an explosion occurred at a bomb-making plant in Milan, Tennessee, killing four. 

· The Texas City Disaster on April 16, 1947, when 17,000,000 pounds (7,700 tons) of ammonium nitrate caught fire and then exploded on board of the SS Grandcamp, heavily damaging the port and killing 581 people, injuring over 5,000 more, and igniting the SS High Flyer, which exploded later, adding to the death toll. This is the best-known ammonium-nitrate related disaster. 

· In September 21, 2001, at 10:15 am in the AZF (Azote de France) fertilizer factory in Toulouse, France. The explosion occurred in a warehouse where the off-specification granular AN was stored flat, separated by partitions. About 200-300 tons is said to be involved in the explosion, resulting in 31 people dead and 2,442 injured, 34 of them seriously. The blast wave shattered windows in 1.5-3 kilometer distance and the resulting crater was 10 meters deep and 50 meters wide. The exact cause remains unknown. The material damage was estimated at 2.3 billion Euros. [2] 

· The Ryongchon disaster in April 22, 2004, in North Korea is suspected to have a shipment of ammonium nitrate involved, together with other explosives. 

(Incidents not involving explosion, resulting only in self-sustaining decomposition or a fire, are not listed here.)

http://www.sfc.fr/Guiochon%20VO/jeucadresGGok.htm

	What migth and might not have happened in Toulouse (France) 
on September 21, 2001
Ammonium nitrate is a heavily used fertilizer. Its explosive properties, thermal decomposition, and oxidizing properties have been well known for over a century. Well documented, previous research has demonstrated that 
· Ammonium nitrate is insensitive to mechanical shocks (see Sensitivity of ammonitrates to mechanical shocks and Sensitivity of ammonitrates to detonation), slightly sensitive to explosions, and never explodes spontaneously. 
· It is an easily controlled explosive that detonates with difficulty, under two possible sets of conditions: 

· When the explosion is triggered by that of a sufficiently large amount of a strong primary explosive. The sensitivity of ammonium nitrate to explosive shock depends on its purity. It increases considerably if the product is thoroughly mixed with a small proportion of a reducing agent, e.g., liquid fuels, sugar or sulphur powder. See provoked explosions. 
· When it is first involved in a fire and then becomes accidentally mixed with liquid fuel or some other reducing agent. A large mass of molten ammonium nitrate mixed with a fuel may explode spontaneously or after a moderate shock. However, even then, detonation takes place only after a long time, one to ten hours or more, during which the fire leads to the formation of abundant clouds of very visible red smoke (nitrogen oxides). See explosions following a fire and fires without explosion.


These conclusions result from the detailed examination of the investigation reports made after numerous incidents, accidents, and catastrophes involving ammonium nitrate-based products. Fertilizers made with ammonium nitrate (ammonitrates) are widely used industrial products which are safe provided that they are produced, stored, handled, and/or transported under conditions in agreement with current regulations and accepted standards. 
 

Since reports indicate that there was no fire in the fertilizer plant in Toulouse the day of the explosion prior to and until the explosion of the storage, we must adopt an explanation of the first type for this catastrophe. Therefore, since pure ammonium nitrate does not detonate spontaneously, this explosion was most probably not an accident. The origin of this catastrophe will be found only after a long and difficult investigation including detailed forensic analyses. We hope that the required physical evidence was collected despite certain initial unfounded conclusions. 
Georges Guiochon 
UTK/ORNL Distinguished Scientist, 


© Société Française de Chimie.

Judge says blast was ‘chemical’
22 May 2006 00:00  [Source: ICB]

Chemicals at the AZF Toulouse site of Grande Paroisse (a division of Total) were responsible for the devastating explosion on 21 September 2001 says public prosecutor Paul Michel. 

Michel said the explosion ‘was of a chemical nature’ after he received the final report on the disaster, which claimed 30 lives and wounded thousands. 

This is all that has been divulged so far of the report which neither Total nor its lawyer, Maitre Soulez Larivière, had read as ICIS Chemical Business went to press. The oil and gas group’s lawyer, says his client continues to dispute that the explosion was caused by chemicals. He says Total will bring out its own report at a later date.

The public prosecutor’s version, which supposes negligence at the site, led to the indictment of 13 people in June 2002. Only two people – the employee suspected of unloading the chlorine product and the plant manager Serge Biechlin – remain indicted.

The following is an excerpt from a 20-F SEC Filing, filed by TOTAL SA on 4/20/2005.
ITEM 8.   FINANCIAL INFORMATION 

CONSOLIDATED STATEMENTS AND OTHER SUPPLEMENTAL INFORMATION

…


Grande Paroisse


An explosion occurred at the Grande Paroisse industrial site in the city of

Toulouse (France) on September 21, 2001. Grande Paroisse, a former subsidiary of

Atofina which became a subsidiary of Elf Aquitaine Fertilisants on December 31,

2004 pursuant to the reorganization of the Chemicals segment, was principally

engaged in the production and sale of agricultural fertilizers. The explosion,

which involved a stockpile of ammonium nitrate pellets, destroyed a portion of

the site and caused the death of 30 people and injured many others. In addition,

a portion of Toulouse was significantly damaged. This plant has been closed and

the site is being restored. Individual assistance packages have been offered to

employees.


Ongoing investigations have not determined the cause of the explosion, but

the hypothesis that the explosion was caused by Grande Paroisse through the

accidental mixing of ammonium nitrate and a chlorine compound has been

discredited. Proceedings against nine of the 11 Grande Paroisse employees

charged during the criminal investigation conducted by the Toulouse Regional

Court (Tribunal de Grande Instance) were dismissed in 2003 and this dismissal

was confirmed by the Appeals Court of Toulouse in 2004. The investigation is

still under way and all possibilities are being examined.

Pursuant to applicable French law, Grande Paroisse is presumed to bear sole

responsibility for the explosion as long as the cause of the explosion remains

unknown. While awaiting the conclusion of the investigation, Grande Paroisse has

set up a compensation system for victims. At this stage, the estimate for the

compensation of all claims has been increased to 1.95 B€. This figure exceeds by

….

The Texas City Disaster
April 16, 1947
 

The morning of 16 April 1947 dawned clear and crisp, cooled by a brisk north wind. Just before 8:00 A.M., longshoremen removed the hatch covers on Hold 4 of the French Liberty ship Grandcamp as they prepared to load the remainder of a consignment of ammonium nitrate fertilizer. Some 2,300 tons were already onboard, 880 of which were in the lower part of Hold 4. The remainder of the ship's cargo consisted of large balls of sisal twine, peanuts, drilling equipment, tobacco, cotton, and a few cases of small ammunition. No special safety precautions were in focus at the time. 
Several longshoremen descended into the hold and waited for the first pallets holding the 100-pound packages to be hoisted from dockside. Soon thereafter, someone smelled smoke. A plume was observed rising between the cargo holds and the ships hull, apparently about seven or eight layers of sacks down. Neither a gallon jug of drinking water nor the contents of two fire extinguishers supplied by crew members seemed to do much good. As the fire continued to grow, someone lowered a fire hose, but the water was not turned on. Since the area was filling fast with smoke, the longshoremen were ordered out of the hold. 
While Leonard Boswell, the gang foreman, and Peter Suderman, superintendent of stevedores, discussed what action to take, the master, or captain, of the Grandcamp appeared and stated in intelligible English that he did not want to put out the fire with water because it would ruin the cargo. Instead, he elected to suppress the flames by having the hatches battened and covered with tarpaulins, the ventilators closed, and the steam system turned on. At the masters request, stevedores started removing cases of small arms ammunition from Hold 5 as a precautionary measure. As the fire grew, the increased heat forced the stevedores and some crew members to leave the ship. The Grandcamp's whistle sounded an alarm that was quickly echoed by the siren of the Texas City Terminal Railway Company. despite a strike by the telephone workers, Suderman, seriously concerned by now, managed to reach the Fire Department and then called Galveston for a fire boat. 
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Remains of a city fire truck 
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One of the last photographs taken of the Texas City Volunteer Fire Department crew before the explosion. 
Marion "Jack" Westmorland holding the hose bottom right corner. 
Fire Chief Buamgartner center with hat on. 



It was now about 8:30. At this point, growing pressure from the compressed steam fed into Hold 4 blew off the hatch covers, and a thick column of orange smoke billowed into the morning sky. Attracted by its unusual color and the sirens, several hundred onlookers began gathering a few hundred feet away at the head of the ship. Twenty-six men and the four trucks of the Volunteer Fire Department, followed by the Republic Oil Refining Company fire-fighting team, arrived on the scene and set up their hoses. A photograph taken at approximately 8:45 shows at least one stream playing on the deck of the Grandcamp, which was apparently hot enough to vaporize the water. 
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Firefighters spraying water on Grandcamps deck



Around 9:00, flames erupted from the open hatch, with smoke variously described as "a pretty gold, yellow color" or as "orange smoke in the morning sunlight...beautiful to see." Twelve minutes later, the Grandcamp disintegrated in a prodigious explosion heard as far as 150 miles distant. A huge mushroom like cloud billowed more than 2,ooo feet into the morning air, the shockwave knocking two light planes flying overhead out of the sky. A thick curtain of steel shards scythed through workers along the docks and a crowd of curious onlookers who had gathered at the head of the slip at which the ship was moored. Blast over pressure and heat disintegrated the bodies of the firefighters and ship's crew still on board. At the Monsanto plant, located across the slip, 145 of 450 shift workers perished. A fifteen-foot wave of water thrust from the slip by the force of the blast swept a large steel barge ashore and carried dead and injured persons back into the turning basin as it receded. Fragments of the Grandcamp, some weighing several tons, showered down throughout the port and town for several minutes, extending the range of casualties and property damage well into the business district, about a mile away. Falling shrapnel bombarded buildings and oil storage tanks at nearby refineries, ripping open pipes and tanks of flammable liquids and starting numerous fires. After the shrapnel, flaming balls of sisal and cotton from the ships cargo fell out of the sky, adding to the growing conflagration. 
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A man walks below the 150' LONGHORN II that was washed ashore by the tidal wave created by the GRANDCAMP exploding. The arrow points toward a destroyed city fire truck twisted together with another vehicle and a large section of the GRANDCAMP.
This is from one of many post disaster postcards.
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Downtown business



The sheer power of the explosion and the towering cloud of black smoke billowing into the sky told everyone within twenty miles that something terrible had happened. People on the street in Galveston were thrown to the pavement, and glass store fronts shattered. Buildings swayed in Baytown fifteen miles to the north. The towering smoke column served as a grim beacon for motorists driving along the Houston-Galveston highway, some of whom immediately turned toward Texas City to help. In Texas City itself, stunned townspeople who started toward the docks soon encountered wounded persons staggering out of the swirling vortex of smoke and flame, most covered with a thick coat of black, oily water. many agonizing hours were to pass before a semblance of order began to replace the shock and confusion caused by this totally unexpected and devastating event. 

	[image: image59.jpg]



150ft barge LONGHORN II in background washed onshore by tidal wave 
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AS SEEN FROM ACROSS THE BAY IN GALVESTON 



As the surge of injured quickly overwhelmed the towns three small medical clinics, the city auditorium was pressed into service as a makeshift first-aid center. Within an hour doctors, nurses, and ambulances began arriving unsummoned from Galveston and nearby military bases. Serious casualties were taken to Galveston hospitals and later to military bases and even to Houston, fifty miles away. State troopers and law enforcement officers from nearby communities helped Texas City's seventeen-man police force maintain order and assisted in search and rescue.
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CARS PILED UP ON ONE ANOTHER 
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DESTROYED PARKING LOT AT MONSANTO CHEMICAL COMPANY
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Sign Still Stands
A queer quirk of the Texas City explosion was found by Johnny Hendrickson, photographer for The News, in a tour of the devastated area Thursday. Stacked like child's tous are vehicles which were near the S. S. Grandcamp when it exploded Wednesday. The sign, left standing in the foreground is ironical. The vehicle, top right, was a Texas City ambulance in which a nurse and driver met death. Top automobile on left belonged to Father William Roach, killed when he rushed to the explosion area to administer to the dying. 
The horror was not over yet. As help poured into Texas City, no one gave much thought to another Liberty ship tied up in the adjoining slip. The High Flyer was loaded with sulfur as well as a thousand tons of ammonium nitrate fertilizer. The force of the Grandcamp's explosion had torn the High Flyer from its moorings and caused it to drift across the slip, where it lodged against another vessel, the Wilson B. Keene. The High Flyer was severely damaged, but many of its crew members, although injured, remained on board for about an hour until the thick, oily smoke and sulfur fumes drifting across the waterfront forced the master to abandon ship. Much later in the afternoon, two men looking for casualties boarded the High Flyer and noticed flames coming from one of the holds. Although they reported this to someone at the waterfront, several more hours passed before anyone understood the significance of this situation, and not until 11:00 P.M. did tugs manned by volunteers arrive from Galveston to pull the burning ship away from the docks. Even though a boarding party cut the anchor chain, the tugs were unable to extract the ship from the slip. By 1:00 A.M. on 17th April, flames were shooting out of the hold. The tugs retrieved the boarders, severed tow lines, and moved quickly out of the slip. Ten minutes later, the High Flyer exploded in a blast witnesses thought even more powerful than that of the Grandcamp. Although casualties were light because rescue personnel had evacuated the dock area, the blast compounded already severe property damage. In what witnesses described as something resembling a fireworks display, incandescent chunks of steel which had been the ship arched high into the night sky and fell over a wide radius, starting numerous fires. Crude oil tanks burst into flames, and a chain reaction spread fires to other structures previously spared damage. When dawn arrived, large columns of thick, black smoke were visible thirty miles away. These clouds hovered over Texas City for days until the fires gradually burned out or were extinguished by weary fire-fighting crews.
	 [image: image64.jpg]



Another parking lot, no vehicles were spared
	 [image: image65.jpg]



Ground zero on other side of fire and smoke



The Grandcamp's explosion triggered the worst industrial disaster, resulting in the largest number of casualties, in American history. Such was the intensity of the blasts and the ensuing confusion that no one was able to establish precisely the number of dead and injured. Ultimately, the Red Cross and the Texas Department of Public Safety counted 405 identified and 63 unidentified dead. Another 100 persons were classified as "believed missing" because no trace of their remains was ever found. Estimates of the injured are even less precise but appear to have been on the order of 3,500 persons. Although not all casualties were residents of Texas City, the total was equivalent to a staggering 25 percent of the towns estimated population of 16,000. Aggregate property loss amounted to almost $100 million, or more than $700 million in todays monetary value. Even so, this figure may be to low, because this estimate does not include 1.5 million barrels of petroleum products consumed in flames, valued at approximately $500 million in 1947 terms. Refinery infrastructure and pipelines, including about fifty oil storage tanks, incurred extensive damage or total destruction. The devastated Monsanto plant alone represented about $ 20 million of the total. Even though the port's break-bulk cargo-handling operations never resumed, Monsanto was rebuilt in little more than a year, and the petrochemical industry recovered quickly. One-third of the town's 1,519 houses were condemned, leaving 2,000 persons homeless and exacerbating an already-serious postwar housing shortage. Over the next six months, displaced victims returned as houses were repaired or replaced, and most of those who suffered severe trauma appear to have recovered relatively quickly. What could never be made good was the grief and bleak future confronting more than 800 grieving widows, children, and dependent parents. 
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House fire caused by explosion
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City blocks destroyed
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This dog like many animals waited for thier owners who may never return. 

The burial service for the unidentified dead was held Sunday morning, June 22, 1947 at 10:00 A.M. Despite the fact that there was very little advance publicity, cars were park a mile and a half up and down the highway, and the crowd was estimated at 5,ooo. The sixty-three caskets were brought from Camp Wallace by separate hearses from fifty-one participating funeral homes in twenty-eight cities. It was a striking procession, probably the longest in the history of funeral services. Each casket was carried by pallbearers from the American Legion, V.F.W., Labor Organizations and Volunteer Firemen. Each was decorated with a spray of flowers, gifts of the Florist Association. 
In this small plot of ground, at the time of the service only a scarred prairie, were placed the remains of sixty-three unidentified dead, each in its own casket, each in its own lined grave~numbered and recorded so that if a new inquiry were ever necessary the information would be available. No one else ever has ever been buried in this cemetery; no one else ever will be. It stands as a resting place for those unidentified, and a memorial for all those who suffered during that time. 
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Funeral service, over 5,000 attended 



The Memorial Cemetery in Texas City is located on the northern edge of town, where Loop 197 joins Twenty-Ninth Street. It still resembles the 1947 landscape design by Houston artist Herbert Skogland but is not identical to it. Before the 1991 enlargement it was a grassy plot, roughly two acres in size and surrounded by a stone wall. It was presided over by an angel of Italian marble. The stone pillars on either side of a wrought iron gate were simply inscribed "Memorial Cemetery Texas City 1947." Inside remains a rectangular grassy lot with a oval pathway inside. In the pool, in a small concrete circle, stands the marble angel, her eyes downcast and her fingers perpetually strewing a marble flower. The base is inscribed "Texas City Volunteer Firemen."
The bodies were buried in three neat rows on either side of the pool, inside the oval. Each site was originally marked with a piece of granite bearing a number which links it to a paper listing everything known about the human being who lies there. In the years between 1947 and 1991 when the cemetery was enlarged and refurbished as a WAR AND PEACE MEMORIAL, many of the small markers were lost, moved, or buried in the thatch grass. When the cemetery was enlarged, the remaining markers were relocated within a brick wall. Thus, it is that now the remains are truly anonymous, known only to God. 
Who then is buried in the little cemetery? No one will ever no for certain, but among the missing are nineteen members of the Volunteer Fire Department, thirty-one members of the crew of the Grandcamp, and several school children who had been on the pier watching the fire. Also among the missing are Victor Wehmeyer, the funeral director; H.J. Mikeska, President and General Manager of the Texas City Terminal Railway; longshoremen; employees of Monsanto, Republic, and the Texas City Terminal; sightseers; and others whose fate it was to be in the plant or on the dock that day. 
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French court rules out Total from explosion trial

Thu Nov 19, 2009 11:51am EST
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(Adds judgment on Total subsidiary, background)

By Nicolas Fichot

TOULOUSE, France, Nov 19 (Reuters) - A French court on Thursday dismissed an attempt to hold oil major Total (TOTF.PA) and its former boss responsible for a 2001 blast at a chemical factory that killed 31 people and injured thousands more.

The court in the southern French city of Toulouse, where the disaster took place, also cleared Total's subsidiary Grande Paroisse, the owner of the AZF chemical fertiliser factory where the explosion occurred and the plant's director.

The explosion at the factory in an industrial zone on the outskirts of Toulouse happened less than two weeks after the Sept. 11, 2001 attacks on the United States and initially sparked suspicions of a terrorist bombing.

Judges subsequently found there was no proof of a deliberate attack and an accident was the most likely cause of the blast which damaged around 30,000 homes and hundreds of businesses in a radius of up to 6 kilometres (3.7 miles).

Both Grande Paroisse and former AZF manager Serge Biechelin had been charged with involuntary homicide and causing injury and destruction of property, but the court ruled it was impossible to reach a verdict against them with certainty.

Plaintiffs had argued that the explosion was caused by a problem of stocking volatile ammonium nitrate and accused the plant's management of negligence.

The court also ruled out holding the Total group and former head Thierry Desmarest responsible, saying a summons against them issued by victims was not admissible as neither had been put under formal investigation by magistrates.

As a result they were eliminated from the case.

The company has already paid some 2 billion euros ($2.6 billion) in compensation but it said this did not constitute an acknowledgement of any criminal responsibility. (Writing by James Mackenzie; Editing by David Holmes)
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