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Introduction 

 
The use of intermediate bulk containers (or IBCs) is very widespread, ranging from storage of chemical 

substances at industrial facilities to rainwater harvesting for domestic use, for example. 

 

Their popularity lies in the fact that they can be moved quickly and easily with just a pallet truck. Although 

in many cases IBCs are substituted for metal drums (strongly condemned a few years ago, particularly 

in waste-storage situations), they are suited to a specific range of applications, such as the transport of 

hazardous materials, in which case they are subject to a certificate of approval that must be renewed 

every five years. They also have a much smaller footprint and take up much less storage space (they 

can be stacked several units high). 

 

A major fire in the Rouen urban area in September 2019 raised in particular the issue of that site’s 

practices of using and managing IBCs. It therefore prompted a look at past accidents in BARPI’s ARIA 

database that involve the use of IBCs 

 

The purpose of this summary is to shed light on the risks associated with the use of IBCs. It will need to 

be supplemented in particular by information on the risks relating to their different fields of application, 

in which they meet different requirements, as well as by lessons learnt from specific accidents,1 which 

certainly merit further analysis. 

 

The database was searched for events making reference to the use of IBCs (or GRVs – grands 

recipients pour vrac – in French). 

 

                                                           
1 The notion of accident referred to in this report covers all accidental events, both accidents and 

incidents. 
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1. Sectors that use IBCs 

 
The ARIA database contains 204 event summaries involving IBCs in some way or another, across a 

wide array of industries. 

 

IBCs are used to supply raw materials (chemicals, foodstuffs, etc.) and store finished or intermediate 

products as well as waste (they are commonly used during incidents and accidents to collect firewater 

and other unwanted substances). 

 

If we look at the use of IBCs and the accidents that are encountered, some sectors appear to make 

much more intensive use of this type of container, in particular in transport and warehousing, then, quite 

logically, in chemicals and pharmaceuticals for some manufacturing activities and for the treatment of 

waste. 

 

 

 
 

 

2. The intrinsic risks associated with IBCs 

 
IBCs are designed to exact specifications based on their conditions of use and especially the substances 

that they are likely to contain. 

 

The most common type of IBC, known as a caged IBC tote, is made of polyethylene and bound in a 

steel cage. The tanks of some IBCs are designed for compatibility with specific solid or liquid substances. 

Because they are made of plastic (often high-density polyethylene), IBCs pose a fire hazard regardless 

of what they may be used for, whether they are empty, empty but stained with substances, or filled with 

non-combustible, combustible or even flammable liquids.2 In addition, plastic melts under heat. 

 

                                                           
2 Feedback on the fire in the Rouen conurbation (ARIA 54441) has led to the prohibition in time of any 

use of mobile containers that can melt for the storage of flammable liquids that are not miscible with 

water (making a fire involving them more difficult to extinguish) with hazard property codes H224 and 

H225. See details in section 5. 

Breakdown of accidents by number of accidents and by NAF trade sector code, Level 3 Main, with Business Group 
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A few examples of past accidents in the ARIA database show that IBCs, tanks (whether made of plastic, 

polyethylene or a blend of fibreglass and resin) and even pallets loaded with empty or full water bottles 

can readily ignite, melt and spill their contents (ARIA 39728, ARIA 44508, ARIA 45534). 

 

IBCs are fragile and have a number of 

weaknesses. In particular, their sensitivity to 

heat and impacts makes them susceptible to 

piercing or bursting and can even result in 

damage to their drain valves. Reinforced 

models are therefore used for certain 

applications. 

 

IBCs also do not hold up well against internal 

overpressure and can explode if their 

contents expand (vapour pressure of a 

substance, uncontrolled reactions, exposure 

to heat). As a result, some IBCs are fitted 

with special caps to vent pressure and 

prevent the risk of explosion. 

 

Lastly, IBCs age over time and become 

increasingly susceptible to impacts after prolonged exposure to UV light or the cold. They must therefore 

be checked periodically, in particular pursuant to the regulations on transport of hazardous materials. 

 

3. Past accidents involving IBCs 

 
The primary types of accident3 occurred at facilities classified for environmental protection purposes 

(134 events) and during the transport of hazardous materials by road (70 events). Of the 134 events 

just mentioned, 53 were directly linked to the transport of hazardous materials by road (unloading, 

loading and handling of substances, etc.). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                           
3 The primary types of accidents correspond to the main activity to which the event can be attached. 

For example, a transport of hazardous materials (TMD) accident occurring in a Classified Installation 

for Environmental Protection (ICPE), or IC/TMD: primary type of accident IC (Classified Installation), 

secondary type of accident TMD (Transport of Hazardous Materials). 

© DREAL Normandie 
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A sector-by-sector analysis follows in the rest of this publication. 

 

 

  

Number of primary and secondary accidents 

 Road transport of hazmat      CF/CF      CF/Road transport of hazmat 
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3.1. Transport of hazardous materials 
 

Most of the 70 events that occurred during the transport of hazardous materials by road involved spills 

and were caused in particular by: 

 Failure to observe traffic rules and regulations, resulting in vehicles and their cargoes of IBCs and 
other containers overturning and leading to the potential mixing of incompatible products; 
 Inadequate cargo securing, potentially resulting in: 

 IBCs tipping over; 
 IBCs being pierced by inadequate securing methods or by impacts with unsecured objects. 

 IBC valve leaks (faulty or improperly closed valves, etc.). 
 

Four fires were also identified, with IBCs indirectly involved in three of them (collision between two heavy 

goods vehicles, tyre blowout, and axle fire). The fourth fire was caused by the substance contained in 

an IBC taken from a household waste recycling centre (ARIA 36426) 

 

 

3.2. Transport of hazardous materials at classified facilities 
 

The 53 events were specifically related to cargo loading and unloading operations (including stripping 

operations) and resulted mainly in releases of hazardous materials.  

The sources of these events were: 

 Human intervention 

 Use of forklifts to load, unload and move IBCs (impacts and piercing, falls, overturned IBCs, 

bursting, etc.); 

 Handling errors during the stripping of IBCs. 

 Losses of process control 

 Formation of incompatible mixtures during stripping operations; 

 Product instability. 

 Equipment failures 

 IBC rupture; 

 Valve leaks. 

 

One case of a fire serves as an illustration of such a set-up: 

 

Truck fire at a haulier 

ARIA 45355 – 10/06/2014 – 68 – Sausheim 

 

 At around 6:00 p.m., an articulated lorry caught fire while parked in the parking area of a warehouse 

subject to prior declaration (heading 1510). The flames quickly spread to other vehicles. More than 

70 firefighters tackled the blaze, extinguishing it at around 9:30 p.m. 

 

 The fire started on an articulated lorry loaded with composite IBCs and steel and plastic drums filled 

with industrial waste (dichlorooctane, biocides, chlorinated substances, etc.). The lorry, which sat in the 

parking area for nearly three hours, contained 16 t of waste loaded that day. In addition, the temperature 

at the end of the day was high for the month of June (35 °C recorded at the Mulhouse-Basel weather 

station on 10 June). 

 

 The initial findings indicated that a waste company had packed the plastic drums, which did not 

comply with the requirements of the ADR. While plastic drums are approved for the transport of 

hazardous materials, they had been used in this case as outer packaging for combination packaging. 

They are not approved for such use. 
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3.3. Classified facilities 
 

The analysis of the ARIA database shows that accidents involving IBCs at classified facilities occurred 

at various phases in the use and life cycle of substances (81 events). IBCs may be filled or empty and 

in situations where they are either directly involved in an event or, particularly in the case of fire, viewed 

as a vital asset to be protected because of the substances they contain. After excluding 23 events not 

caused by IBCs (used to collect substances and firewater or viewed as a vital asset to be protected), 

releases of hazardous materials remain predominant. That being said, industrial operations are 

responsible for a number of significant fire and explosion events. 

 

 

 

 

3.3.1. Releases of hazardous materials 
 

Analysis of the events highlighted the following causes in particular: 

 48% were the result of human actions that were either not carried out or were carried out 

incorrectly; 

 50% were caused by equipment failures, particularly loss of containment and ruptures; 

 18% were due to losses of process control, clogging, reaction runaway, incompatible mixtures 

and chemical decomposition. 

 

 

Hydrogen peroxide spill 

ARIA 44444 – 09/10/2013 – 77 – Ferrières-en-Brie 

 

At around 10:00 a.m., 450 l of 35% hydrogen peroxide spilled out of a half-filled 1 m³ IBC that had burst 

at a surface treatment company. The firefighters evacuated ten employees, sealed off the stormwater 

network and used absorbent to soak up a 20 m² puddle that had formed. They declared the spill 

contained at around 2:00 p.m. A reaction between incompatible products in the IBC, after the transfer 

of hydrogen peroxide into it, is believed to have allowed excessive pressure to build up and cause the 

IBC to burst and spill out its contents. 

 

 

 

  

Breakdown of accidents by number of accidents and by phenomenon 
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Accidental spill of 32% ammonia 

ARIA 52021 – 01/08/2018 – 69 – Arnas 

At around 5:00 p.m., 200 l of a 32% ammonia solution 

spilled during an operation to prepare a 24.5% ammonia 

solution by dilution. The incident occurred at an upper-tier 

Seveso facility that manufactures, stores and packages 

various chemicals. The top cap on a half-full IBC of 32% 

ammonia was removed and the IBC was raised on a 

forklift. A hose was then connected between this IBC and 

another one, which was on the floor and partially filled with 

water, so that the solution could flow out by gravity. During 

the manoeuvre, the IBC of ammonia slipped off the forks 

and overturned, allowing the ammonia to flow out the 

open top cap and onto the floor. 

 

The forklift operator, who was wearing PPE, closed the 

IBC, righted it and gave the alert. Three technicians wearing PPE moved 60 IBCs to clear the immediate 

area of the spill and then rinsed the floor. The rinse water was collected in a blind sump. The total effluent 

(600 l of ammonia solution plus + rinse water) was transferred to three new IBCs that were marked and 

segregated for later disposal at an appropriate facility. The facility’s internal emergency plan was not 

implemented. 

 

This was the fifth and final IBC to be handled in this way. The forklift’s forks were slippery from water 

that had been used to wash the previous four IBCs. This method of filling entails slightly tilting the 

forklift’s mast. The sloshing ammonia inside the IBC is what caused it to move and ultimately fall. 

 

The Prefect of the Rhône ordered the operator to halt any further handling operations of this kind and 

conditioned the resumption of operations on the submission of a risk analysis on transfers between IBCs 

containing hazardous substances.  

 

The operator proposed using a stationary platform to transfer contents from full IBCs. After the incident, 

the operator: 

 amended its internal emergency plan, added a mushroom-head alarm button and clarified its 

emergency response procedure; 

 documented the instructions to follow in the event of accidental spills of hazardous substances; 

 rearranged the IBC storage area in the building to facilitate operations. 

 

 

3.3.2. Explosions 
 

Explosions resulting in losses of hazardous materials had the same causes, but in somewhat different 

proportions: 

 

 71% were due to losses of process control; 

 57% were the result of human intervention; 

 25% were caused by equipment failures. 

 

Explosion of a pickling-bath tank at a waste reclamation facility 

ARIA 44783 – 22/06/2011 – 73 – Aiguebelle 

 

A tank of used pickling acid exploded whilst it was being emptied at a waste facility specialised in the 

reclamation of high-zinc waste. Fragments from the explosion damaged a neighbouring tank. A handling 

error at the end of emptying is believed to have led to a rise in pressure due to the use of compressed 

air. In order to avoid similar accidents in the future, the operator has prohibited the use of compressed 

air during emptying operations and requires that IBCs be emptied using the facility’s stationary pumps.  

© DREAL Auvergne Rhône-Alpes 
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Explosion at a chemical plant of an IBC containing nitric acid 

ARIA 52762 – 26/04/2013 – Poland 

An IBC containing nitric acid exploded at the potassium nitrate production unit of a plant that 

manufactures nitrogenous substances and fertilisers. Acid vapours spread through the workshop, 

prompting the evacuation of 30 workers. Firefighters arrived, located the leak and neutralised the acid. 

Seven workers sickened by the vapours were hospitalised for three days. 

 

The accident occurred whilst a polyethylene IBC was being filled with nitric acid. The IBC swelled. A 

worker unscrewed its cap and it returned to its original shape. The IBC exploded when the worker moved 

it to the production workshop. This IBC was not designed to hold acids and contained residual amounts 

of hydrogen peroxide. The IBC that should have been used, and which was correctly labelled, was left 

in the storage area. The reaction between the residual water and the acid produced a gas that increased 

the pressure inside the IBC and ultimately led it to explode. 

 

The operator took the following measures to avoid similar accidents in the future: 

 containers designed to store acid concentrations of 60% may not be used unless they are 

correctly labelled; 

 containers of acid may be moved only under the supervision of the shift manager; 

 it updated the instructions and procedures for the loading, distribution, storage and on-site transfer 

of substances; 

 and it trained its workers. 

 

 

3.3.3. Fires 
 

The sources that are identified are made up in equal shares of: 

 external hazards; 

 human intervention; 

 losses of process control; 

 equipment failures. 

 

Those events involving a fire occur at all the different phases in the use of IBCs, right up to their disposal. 

 

 

3.3.3.1. During storage of IBCs pending their use, cleaning and reconditioning 
 

 

Pallet fire at an edible-oil processing plant (undetermined cause) 

ARIA 42223 – 31/05/2012 – 03 – Lapalisse 

 

A fire broke out at the outdoor storage area (IBCs, pallets) 

of an edible-oil processing plant at 1:30 p.m. The burning 

plastic and oil residues sent up a huge plume of black 

smoke. A cordon was set up. The 87 students and 16 

teachers at the neighbouring agricultural school were 

evacuated. Firefighters protected two tanks containing 

150,000 l of walnut oil. They extinguished the fire at 

5:00 p.m. with the help of four water hoses. 

 

  
© SDIS 03 
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Fire at a plastic packaging recycling centre (suspected arson) 

ARIA 53367 – 27/03/2019 – 62 – Billy-Berclau 

 

At around 11:45 a.m., an outdoor storage 

platform loaded with 1000 l HDPE IBC tanks 

containing the dregs of various substances 

caught fire at a company specialised in the 

washing of plastic packaging previously filled with 

liquids and the transiting of used metal drums. A 

large column of black smoke was visible from 

several kilometres away. 

The operator, who suspected arson, now has the 

site monitored 24/7 by a security company and 

plans to install a CCTV camera and a 

thermographic camera on the premises. 

 

 

 

3.3.3.2. During the use of IBCs to store substances 
 

 

Fire in a chemical storage room (incompatible mixtures) 

ARIA 48769 – 08/10/2016 – 30 – Saint-Gilles 

Technicians working in the control room of a chemical plant heard an unusual noise during the shift 

changeover at around 7:15 p.m. Whilst making his rounds at around 7:30 p.m., one of them noticed 

sparks in an IBC containing sodium borohydride (NaBH4, a salt that decomposes with water to form 

hydrogen). He informed the control-room operative of this. Both went to the shed together. They used 

two four extinguishers (three 9 kg extinguishers and one 50 kg extinguisher) to put out the flames. At 

the roundsman’s request, the caretaker called the fire brigade to report that an electrical fire had been 

extinguished near a tank of acid. 

 

 

Fire at a hazardous waste treatment plant (incompatible mixtures) 

ARIA 49894 – 01/06/2017 – 21 – Longvic 

At around 10:00 p.m., an IBC stored outdoors caught fire at a Seveso-classified hazardous waste 

treatment plant. The IBC was located alongside other similar packaging in a storage area reserved for 

soiled IBCs awaiting disposal. The security firm guarding the site notified the operator after seeing white 

smoke and flames as high as 2–3 metres. 

 

The IBC had previously been used to neutralise chlorine tablets. The fire was caused by a reaction 
inside the IBC between chlorine reside (an oxidiser) and rain that had fallen that same evening. This 
reaction was fuelled by the hot conditions. The storage area was more cluttered than usual due to delays 
in container crushing operations. 

 

  

© La Voix du Nord 
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Uncontrolled polymerisation of styrene at a chemical plant 

ARIA 43919 – 15/06/2013 – 84 – Sorgues  

Unsaturated polyester resins diluted in styrene (C8H8, toxic and flammable) contained inside a 
1000 l IBC stored at an open-air storage 
area at a plastics plant began to slowly 
polymerise at around 9:30 a.m. More than 
30 firefighters wearing SCBAs and hazmat 
suits used forklifts to clear away the 
remaining IBCs. They then immersed the 
IBC in a drip tray filled with water to stop the 
reaction because the increase in its internal 
pressure threatened to make it burst. Foam 
was also sprayed on the IBC. The 
substance used to inhibit the slow 
decomposition of styrene degrades with 
time, light and temperatures above 66 °C, 
accelerating this spontaneous 
decomposition. This is why styrene must be 
stored in a cool, dark place. The high 
temperatures the previous day and the fact 
that the IBC had been stored outdoors pending shipment are what caused the accident. 

 

 

Fire at a chemical packaging company (hot spot) 

ARIA 39544 – 05/01/2011 – Moerdijk – Netherlands 

A fire broke out at 2:20 p.m. in the 20,000 m² building of a chemical packaging company located in an 

industrial area. The building housed flammable, toxic and corrosive substances as well as 400,000 l of 

substances classified as carcinogenic (solvents, metal powders, chlorinated and sulphur-containing 

substances). The fire grew rapidly and caused storage tanks containing a large number of IBCs to 

explode. The plant’s 50 employees and those of neighbouring businesses evacuated the area. Nearly 

150 firefighters wearing SCBAs and assisted by emergency response crews from a nearby refinery 

fought the flames, which rose up to 40 m high and spread to a warehouse containing ship propellers. 

 

The initial findings of the ensuing investigation indicated that the operator may not have complied with 

regulatory operating conditions. Indeed, inspections conducted by government agencies between 2001 

and 2010 revealed multiple violations: inadequate safety culture, automatic fire suppression 

extinguishing system ill-suited to the risks involved, and toxic chemicals stored alongside one another 

without any compatibility analysis being done. 

 

 
This last event, whose causes were able to be identified, is, in terms of the number of IBCs destroyed 

by fire and the resulting consequences, without question most like the one that occurred in Rouen on 

26 September 2019. 

 

 

  

© SDIS 84 
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3.3.3.3. During IBC disposal 
 

 

Fire in a hazardous waste pre-shredder (heating) 

ARIA 47141 – 09/09/2015 – 62 – Hersin-Coupigny  

At around 4:30 p.m., a pre-shredder for conditioned waste caught fire at an upper-tier Seveso hazardous 

waste treatment plant. The pre-shredder is part of a refuse-derived fuel (RDF) preparation line that 

processes packaging waste, paint cans and soiled materials. 

 

Heating of the pre-shredder’s metal parts is believed to have sparked the fire. The rotor-driven metal 

knives may have caused incoming metal parts to heat up and ignite plastic parts that were also being 

shredded. In particular, soiled caged IBC totes (consisting of a plastic tank bound in a metal cage) were 

being shredded at the time of the accident. 

 

 

Most fires are sparked by hot spots, incompatible mixtures or unstable substances inside IBCs and are 

tantamount to losses of process control. In several cases, the causes remain undetermined and lead to 

the suspicion of arson. 
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4. Lessons learnt from analysing the root causes 

 

The lessons about the root cause of all these events relate primarily to organisational factors. 

- Risk management: 

o Identification of the risks inherent to the storage of IBCs (whether full, empty or in use). 

The organisation and conditions of storage stand out as particularly important (piling 

into individual stacks, division of risk) in controlling risk, ensuring the effectiveness of 

firefighting resources and limiting the extent and spread of fire, spills and other 

emergencies; 

o Selection of IBCs suited to specific conditions of use and to the substances they will 

contain; 

o Insufficient consideration of available experience feedback on past accidents involving 

IBCs; 

o Inadequate risk culture, particularly in view of the increasingly common use of IBCs. 

 

- Employee working conditions: 

o Inadequate ergonomics, in particular regarding transfers of substances directly from 

IBCs or the provision of sufficient space to safely manoeuvre pallet jacks or forklifts; 

o Procedures and instructions relating in particular to prior checks on any IBCs that are 

to be used: suitability, condition (new, used, cleaned or soiled), if any substances 

already contained inside are compatible with those to be added (leftover trace amounts 

of substances may have undesirable effects on substances that are added 

subsequently); 

o Organisation of work, including management of IBC flows, storing IBCs by type in their 

designated areas, tracking and recording of operations and passing information on to 

workers who will be using IBCs at a later time; 

o Training and qualification stand out as two fundamental components in IBC handling, 

particularly regarding forklift operators. 

 

5. Changes to the regulations 

Further to the accident on 26 September 2019 in Rouen and analysis of the feedback on that experience, 

significant changes have been made to the regulations, in particular regarding the conditions of storage 

of flammable liquids in mobile containers, when in use in a Classified Installation for Environmental 

Protection that is subject to authorisation. These changes are set out in the Order of 24 September 

2020, which makes provision for the prohibition, in time, of the use of any mobile containers that can 

melt for the storage of liquids that are not miscible with water (making a fire involving them more difficult 

to extinguish) with hazard property codes H224 and H225. This ban concerns storage and does not 

apply if the storage is fitted with extinguishing systems that have successfully passed qualification tests 

for such a set-up (no such system has been tested to date), or for small quantities of liquids stored in 

fireproof cabinets. 
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ONLINE REPOSITORY 
OF TECHNOLOGICAL ACCIDENTS 
 
Because safety and transparency are two 
legitimate requirements of modern society, 
France’s Ministry for an Ecological and 
Inclusive Transition created the 
www.aria.developpement-durable.gouv.fr 
website in June 2001. 
Available in both French and English, the 
website enables professionals and the 
general public to freely access the lessons 
learnt from analyses of technological 
accidents. The site’s main sections enable 
visitors to learn about the actions of the 
French government, access a large portion 
of the ARIA database, find out about the 
European Scale of Industrial Accidents and 
learn about the ‘released hazardous 
materials’ index to supplement on-the-spot 
communication in the event of an accident 
or incident.  
Accident descriptions, the staple of any 
feedback process, are an important 
component of the site. They relate the 
course of events, their consequences, their 
causes, their circumstances, their 
confirmed or suspected causes, the actions 
subsequently taken and the lessons learnt. 
Accidents specifically selected for the value 
of their lessons are presented in over 100 
detailed and illustrated technical 
documents. Numerous thematic and 
sectoral analyses are also available. The 
section devoted to technical guidelines 
covers a variety of topics ranging from fine 
chemicals, pyrotechnics, surface treatment 
and grain silos to scrap tyre depots, hot-
work permits, waste treatment, handling 
and more. 
The site also features a multi-criteria search 
engine to find information on accidents in 
France or abroad. New information is 
continually being added to the 
www.aria.developpement-durable.gouv.fr 
website. 
Nearly 50,000 accidents are currently 

online and new thematic analyses will be 

published regularly.  

 

 
Summaries of the events presented herein are 

available at: 

www.aria.developpement-durable.gouv.fr 

 

 

If you have any comments or suggestions or you 

wish to report an accident or obtain permission 

to republish the information presented herein: 

barpi@developpement-durable.gouv.fr 

 

 

Bureau for Analysis of Industrial Risks and 

Pollution 

5 place Jules Ferry 

69006 Lyon – France 

Phone: +33 426 286 200 

 

 

Department for Technological Risks 

Division of Natural and Hydraulic Risks 

General Department of Risk Prevention 

Ministry for an Ecological and Inclusive 

Transition 

Tour Sequoia 

92055 La Défense cedex – France 

Phone: +33 140 812 122 

 

 

 

http://www.aria.developpement-durable.gouv.fr/
mailto:barpi@developpement-durable.gouv.fr

