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Warning 

This document provides an introduction to Ammonium Nitrate fire risk on board ships.  For 

detailed advice it is necessary to read this in conjunction with relevant national and 

international legislation and guidance. 
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1. |  Executive Summary  

While the IMDG and other Codes & Regulations have detailed requirements and 

recommendations on the carriage of Ammonium Nitrate (AN), the prevention and mitigation 

controls of a disastrous fire on board a vessel loaded with Ammonium Nitrate may not always 

be fully explained and/or understood.  The same applies for Ammonium Nitrate in Port areas. 

This practical guide primarily focuses on the carriage of bagged Ammonium Nitrate on board 

ships and the associated Fire Risks both on board a ship as well as in Port Areas handling 

(loading & discharging) this cargo.  Other aspects of safety such as stowage and compliance 

are not included in the scope of this guide.  The objective of this guide is to outline the practice 

with respect to fire risks, on the requirements for vessels chartered to ship Ammonium 

Nitrate in break bulk through ports around the world.  Key aspects of the International 

Maritime Dangerous Goods (IMDG) Code1, as well as national regulatory frameworks such as 

those enforced by the Australian Maritime Safety Authority2 (AMSA) and South African 

Maritime Safety Authority3, (SAMSA)  as well as industry good practices have been 

considered.  However, the document should not in any way be considered exhaustive or all-

inclusive and it is recommended that due diligence is applied to seek detailed knowledge of 

the various Codes and Regulations governing the carriage of Ammonium Nitrate in FIBC’s. 

Note: in this document, the term ‘shall’ is used with reference to mandatory duties under a 

recognised regulation or code such as the IMDG Code.  The term ‘should’ is used where it is 

normally considered industry good practice. 

2. |  Chemistry & Properties of Ammonium Nitrate  

While Ammonium Nitrate is an innocuous chemical under normal conditions, it is important 

to understand its chemistry.  When subjected to certain conditions it can become a highly 

dangerous substance as shown in recent and past catastrophic events involving this chemical. 

 

 

 

 

 

 

(Fig 1) Ammonium Nitrate Hazard Warning Labels 

Broadly, Ammonium Nitrate that is used in the manufacture of explosives is referred to as 

Technical Grade Ammonium Nitrate (TGAN) which meets the definition of UN1942 and in 

 
1 https://www.imo.org/en/OurWork/Safety/Pages/DangerousGoods-default.aspx 
2 https://www.amsa.gov.au/ 
3 https://www.samsa.org.za/Pages/default.aspx 
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some cases UN2067. It is normally in the shape of porous prills or granules. TGAN is also 

referred to as LDAN (Low Density Ammonium Nitrate) and HDAN (High Density AN). Based on 

its properties TGAN is classified as a Dangerous Good under the United Nations 

Recommendations on the Transport of Dangerous Goods – Model Regulations4 (often called 

the Orange Book) and the International Maritime Dangerous Goods Code (IMDG).  

Ammonium Nitrate (NH4NO3) is a white to grey odourless chemical with a melting Point of 

169 degrees C which decomposes at 210 degrees C. While it does not burn by itself, it will 

accelerate burning of combustible material, producing toxic oxides of nitrogen and ammonia. 

The resulting nitrogen oxides will support combustion, even in the absence of oxygen. The 

resulting heat and pressure from the decomposition of ammonium nitrate may build up if the 

reaction takes place in a confined space and the heat and gases created are not able to 

dissipate. As the temperature rises, the rate of decomposition increases. In a confined space, 

the pressure can reach dangerous levels and cause an explosion that could include the 

detonation of the ammonium nitrate. When dealing with a large quantity of ammonium 

nitrate, localised areas of high temperature may be sufficiently confined by the mass of the 

material, to initiate an explosion. The explosion of a small quantity of ammonium nitrate in a 

confined space may act as a booster charge and initiate the explosion of larger quantities.  

 

Ammonium Nitrate when heated: NH4NO3  → 2H2O + N2O 

Ammonium Nitrate when rapidly heated: 2NH4NO3 → 2N2 + O2 + 4H2O 

 

The properties of Ammonium Nitrate are described in the IMDG as follows: 

UN 1942  Crystals, granules or prills. Soluble in water. Supporter of combustion. A major 

fire aboard a ship carrying this substance may involve a risk of explosion in the 

event of contamination (e.g., by fuel oil) or strong confinement. An adjacent 

detonation may also involve the risk of explosion. If heated strongly, 

decomposes, giving off toxic gases and gases which support combustion. 

Transport of AMMONIUM NITRATE liable to self-heating sufficient to initiate 

decomposition is prohibited. 

 

UN 2067 Crystals, granules or prills. Wholly or partly soluble in water. Supporters of 

combustion. A major fire aboard a ship carrying this substance may involve a 

risk of explosion in the event of contamination (e.g., by fuel oil) or strong 

confinement. An adjacent detonation may also involve the risk of explosion. If 

heated strongly, decomposes, giving off toxic gases and gases which support 

combustion. Transport of AMMONIUM NITRATE liable to self-heating sufficient 

to initiate decomposition is prohibited. 

 
4 https://unece.org/transport/dangerous-goods/un-model-regulations-rev-22 

http://www.ichca.com/


ICHCA International | www.ichca.com 

6 2022 | GUIDANCE ON AMMONIUM NITRATE FIRE RISK ON BOARD SHIPS   

In summary, Ammonium Nitrate has three main hazards when transported on a ship; (Source: 

Safex TGAN Storage Good Practice Guide) 

a. Fire due to its oxidising nature 

b. Decomposition with formation of toxic gases 

c. Explosion 

2.1. Fire 

Ammonium Nitrate itself is not combustible and does not burn, but being an oxidising agent, 

it can facilitate the initiation of fire and will assist the combustion of other materials, even if 

air is excluded. Under confinement and exposed to heat from external fire, TGAN can 

thermally decompose. This reaction can, in turn, accelerate to an explosion. 

Ammonium Nitrate products contaminated with oil or combustible materials can initiate a 

fire when hot. Similarly, combustible materials impregnated with Ammonium Nitrate have 

been known to start burning spontaneously when left on or near hot surfaces. 

Hot Ammonium Nitrate melts or solutions can initiate fires when it comes into contact with 

combustible materials such as rags, wooden articles, or clothing. Hot Ammonium Nitrate 

solutions present the additional hazard of causing burns if in contact with the skin. 

2.2. Decomposition 

If Ammonium Nitrate is heated it will decompose to give off toxic gases. In an open and 

unconfined situation, it will decompose completely to give gaseous products of ammonia 

(NH3) and nitric acid (HNO3) in a steady controlled way with white fumes and vapours. 

If heated sufficiently (such as in a fire) combined with contamination, confinement, or both 

(such as in drains or enclosed parts of equipment), other gases including brown vapours of 

toxic nitrogen dioxide (NO2) will be given off and the explosive sensitivity of ammonium 

nitrate increases. Through self-accelerating reactions the temperature will keep on rising and 

a detonation is likely to occur. Fires involving Ammonium Nitrate have caused explosions. 

2.3. Chemical Reaction 

In the presence of moisture, ammonium nitrate can undergo an electrochemical reaction with 

copper to form copper tetramine nitrate [Cu(NH3)4](NO3)2, which is of the same order of 

brisance and sensitivity to impact as lead azide (a primary explosive). For this reason, brass or 

bronze should not be used for equipment or tools that come into contact with TGAN. 

2.4. Explosion 

Ammonium Nitrate is ideally set up as an explosive precursor substance since it carries the 

oxidising nitrate ion in intimate contact with the fuel element, the ammonium ion. All that is 

required are small amounts of contaminants to act as a catalyst which explains the 

unpredictability of Ammonium Nitrate under fire conditions. As a result of the 

http://www.ichca.com/
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decomposition reactions of Ammonium Nitrate, the risk of an explosion is increased by 

heating Ammonium Nitrate in combination with contamination, confinement, or both.  

In a fire situation, pools of molten Ammonium Nitrate may be formed. If the molten mass 

becomes confined, such as in drains, pipes, plant, or machinery, or combines with 

contaminants, it could explode. 

An Ammonium Nitrate Fire is a Risk that needs to be managed while handling, stowing and 

carrying this chemical on board ships.  So, what are some of the key Prevention and Mitigating 

Controls that our considered best practice and compliant to the Regulations or Codes 

applicable to bagged Ammonium Nitrate? 

3. |  Fire Prevention Controls 

3.1. Packaging 

Being classified as a Dangerous Good, there are clear guidelines to the Type and UN Test 

Criteria required for the transport of Ammonium Nitrate on-board ships.  These standards 

shall be adhered to in order to ensure adequate containment of the product during its 

transport cycle from manufacture to use.  

3.2. Combustible Material 

Being an oxidising agent and a strong supporter of combustion, the IMDG and local 

regulations require that all combustible material be separated and segregated as far as 

practicable.  Where combustible material is required as part of the transportation chain (such 

as wooden pallets), the amount of the combustible material should be kept to a minimum.  

3.3. Vessel Selection 

The Type and Size of vessel is one of many key considerations for transport of Ammonium 

Nitrate.  Some of the key features to be considered are: 

• Box hold to allow drop-stow of bags without any forklifting and with no projections on 

vessel’s sides. Restricted to 2-3 holds maximum. 

• Fitted with cranes with SWL of minimum 25mt at 26m outreach. Derricks not 

recommended. Heavy Lift Cranes greater than 150mt SWL should be reviewed from 

an operational safety and efficiency point of view – consider 25% slower load and 

discharge rates on Laytime 

• Hydraulic hatch covers. Watertight tested. Pontoon Hatch Covers should be avoided. 

• Steel floored tank tops with container shoes flush without any projections. Any lashing 

D Rings etc on hold sides should be covered with adequate protection from bags. 

• Fitted with steel tween decks adjustable to two heights 

• Have minimal combustible material e.g.: wooden hold floor, wooden dunnage etc in 

contact with or vicinity of the cargo – should be stowed away from the bags with a 

minimum 12m segregation 

http://www.ichca.com/
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• Vessel Engine Room bulkhead rated as A60. If not A60, proper separation from the ER 

Bulkhead as per the IMDG shall be adhered to 

• Should be less than 15 years old and fully vetted to the requirements of this Code of 

Practice 

• Always consider the Port of Discharge rules (Draft, LOA, etc.) when assessing vessel 

specifications to avoid operational hiccups that can lead to operational delays. 

3.4. Vessel Bunkers 

Bunkering a vessel while loading Ammonium Nitrate is a hazard and should be avoided.  

Ideally a vessel should be fully bunkered for its intended voyage before commencing loading 

and discharge operations.  If for some unforeseen operational reasons, a vessel laden with 

Ammonium Nitrate needs to be bunkered, it is industry good practice that this should only be 

authorised after the loading operation is complete and the hatches are fully closed and 

sealed.  It is also good practice that bunkering occurs under the supervision of a competent 

Ship’s Officer.  

Ammonium Nitrate Bags shall (reference 7.1.2 of IMDG Code) be protected from sources of 

heat by at least a distance of 2.4m. These include any heated ship structures such as steam 

pipes, heating coils, top or side walls of heated fuel or cargo tanks where the surface 

temperature is liable to exceed 55 degrees C. The Master should be able to demonstrate any 

heated fuel tanks in direct contact with Ammonium Nitrate Bags will not attain a temperature 

higher than 50 degrees centigrade during the course of the voyage. See Appendix 1 Page 4 of 

7 for an example of national requirements of such. 

3.5. Port Conditions 

Standards and procedures outlined in IMO Recommendations on the Safe Transport of 

Dangerous Cargoes and related activities in Port Areas (MSC.1/Circ.1216.2007) is a good 

starting point.  The IMO Maritime Safety Committee Recommendations make a distinction 

between keeping and storage. Dangerous cargoes temporarily in the port area as part of the 

transport chain are not considered as being stored as their presence is solely concerned with 

awaiting loading onto and further onward movement by another mode of transport. Because 

this is an operation covered by the Recommendations, the term “keeping” is included in the 

overall definition of handling. Storage, which involves the holding of substances for an 

indeterminate period not directly involved with the transportation process, is considered to 

be outside the scope of these Recommendations and has been excluded from the definitions. 

Regulatory authorities may wish to regulate the storage of such substances but that would be 

achieved by other regulations unconnected with the transportation process. 

Notices shall be displayed prominently in the area of handling operations bearing the words:  

“Danger – No Smoking – No Naked Lights” 

No greater quantity of ammonium nitrate shall be placed within the berth handling area than 

can be handled in one hour with the means of transport available for this purpose. 

http://www.ichca.com/
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The Berth shall be declared to be a “Restricted Area” for the duration of the Ammonium 

Nitrate handling and all vehicles not directly involved shall not be permitted closer than 24m 

to the berth handling area.  

3.6. Forklift & Trucks 

All equipment used to lift and handle Ammonium Nitrate should be suitable and fit for 

purpose. It should be: 

• mechanically sound 

• fitted with appropriate fire extinguishers suitable for fighting electrical and vehicle 

fires 

• free of any leaks of fuel, lubricating oil or hydraulic oil 

• fitted with appropriate measures to prevent initiation of fire e.g. spark arrestors as 

identified by a competent risk assessment  

Internal combustion diesel power or electrically operated trucks are the preferred means of 

moving Ammonium Nitrate to and from the vessel. Use of forklifts in ship’s holds is not 

normally recommended because of the risk of heating or generation of sparks.  

4. |  Fire Mitigation Controls 

4.1. Fire Watch 

Ammonium Nitrate Fires can escalate rapidly and hence one of the key mitigating controls is 

preparedness, to ensure the no time is wasted in responding to a fire.  The vessel should 

appoint a 24/7 fire watch during the entire loading and discharge operation.  It is 

recommended this practice is also deployed during the voyage.  

4.2. Vessel Readiness 

It is industry good practice that, where practicable, the vessel should face toward sea passage 

for a quick exit to sea in case of an emergency.  The vessel’s main engines and auxiliary gear 

should be available for the immediate movement of the vessel if required.  The vessel’s fire 

fighting facilities should be kept in readiness throughout the handling operations with hoses 

run out and connected. 

4.3. Tugs & Steel Hawsers 

Where deemed necessary, suitable and sufficient Tugs as directed by the port authority 

should be on standby in case of a fire emergency that may require the ship to towed out to 

sea or a safe anchorage.  Steel Wire Hawsers (suitably tested) should be available for an 

emergency tow in case of a fire emergency.  They should be placed in a suitable position, 

typically over the fore and aft ends of the vessel, to avoid delay if the emergency towing plan 

is put into operation.  The hawsers should so remain while the vessel is alongside the berth 

and should be tended and adjusted to meet the changes in the draft of the vessel. 

http://www.ichca.com/
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4.4. Hatch Covers Openable 

Ammonium Nitrate Fires can escalate out of control very rapidly.  To mitigate consequential 

loss of life and damage,  the provisions laid out in IMDG shall be complied with at all times.  

These clauses resonate with the International Convention for the Safety of Life at Sea5 (SOLAS) 

as well as MSC recommendations on Dangerous Goods in Port Areas:  

a. Ammonium Nitrate shall be stowed ON DECK ONLY as per Category C – see clause 

7.1.3.2 

b. Protected from sources of heat as per SW1 – see clause 7.1.2 & 7.1.5 

c. Separated from combustible material as per SG48 – see clause 7.2.8 and 7.6.3.2 

d. Stowage UNDER DECK as per Category A is only permitted subject to SW14 which 

require full compliance to clause 7.6.2.8.4 

7.6.2.8.4 UN 1942 AMMONIUM NITRATE and UN 2067 AMMONIUM NITRATE 

BASED FERTILISER may be stowed under deck in a clean cargo space 

capable of being opened in an emergency. The possible need to open 

hatches in case of fire to provide maximum ventilation and to apply water 

in an emergency and the consequent risk to the stability of the ship 

through flooding of the cargo space shall be considered before loading. 

see appendix 2 for more detail for (a), (b) and (c) above. 

 

While all the above IMDG Clauses are pertinent to Ammonium Nitrate fire risk, a clause that 

all Ships and Cargo operators must be particularly cognisant of is Clause 7.6.2.8.4. This clause 

addresses the ability to respond effectively if an Ammonium Nitrate fire on board a ship is out 

of control and the risk of an explosion is imminent.  Containment of an Ammonium Nitrate 

Fire can lead to an explosion causing disastrous consequences to both life and property.  This 

clause requires that ALL Hatches (including tween decks) shall be openable in case of an 

Ammonium Nitrate Fire.  Several jurisdictions, that are shippers of this product in significant 

quantities, have taken heed of this risk and the related IMDG requirements.  At the time of 

publishing, three countries that have specific arrangements are Australia, South Africa and 

Chile.  See Appendix 1 for  their respective guidance on compliance with this clause.  The 

standard related to Tween Decks and Pontoon Hatch Covers (which should be carefully 

examined before loading a ship with Ammonium Nitrate) is of particular importance (e.g. pp1-

4 of the Australia Government Ammonium Nitrate Information Sheet). 

A vessel with a valid Document of Compliance (DOC) for the Carriage of Dangerous Goods 

does not guarantee that clause 7.6.2.8.4 has been complied with.  All DOCs put the onus on 

the ship, its master and operator to comply to this clause in stating on the document: “That 

the ship is suitable for the carriage of those classes of dangerous goods specified in the 

 
5 https://www.imo.org/en/About/Conventions/Pages/International-Convention-for-the-Safety-of-Life-at-Sea-
(SOLAS),-1974.aspx 
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appendix hereto, subject to the any provisions of the IMDG Code and IMSBC6 Code for 

individual substance, materials or articles also being complied with.” See Appendix 3 

The majority of Ammonium Nitrate is shipped in dry multipurpose box hold vessels which 

comply with IMDG Clause 7.6.2.8.4 (see appendix 4).  However, a volume of Ammonium 

Nitrate is also shipped on conventional Reefer Vessels which have multiple (~ 18-20) 

compartments.  On such vessels, over-stowing of bags on the decks above, risks non-

compliance with clause 7.6.2.8.4 and consequential significant risk to the vessel, crew and the 

ports it operates through (see Appendix 5).  Reefer Vessels shall be loaded in compliance with 

IMDG Clause 7.6.2.8.4.  A detailed technical paper on non-compliance with this Clause on 

Reefer Vessels is available on request.  

5. |  Evacuation Emergency Procedures 

A properly documented Emergency Procedure for Ammonium Nitrate should be signed off 

between the Port Authority and the Cargo Owner.  This should be made available to the Ship’s 

Master, Stevedore, Transport Operator, Fire Brigade and any other Authority concerned with 

the safety of the operation.  

Notices should be prominently displayed on the ship and berth setting out the emergency 

arrangements in the event of fire, which may include but are not limited to: 

• Arrangements for raising the alarm and evacuation 

• Arrangements for respiratory protection  

• Arrangements and means of fighting fires including the correct firefighting medium to 

use and identifying any medium that is unsafe to use 

• Arrangements for ventilation and release of pressure, such as not battening down 

hatches 

 

  

 
6 International Maritime Solid Bulk Cargoes (IMSBC) Code: 
https://www.imo.org/en/OurWork/Safety/Pages/CargoesInBulk-
default.aspx#:~:text=The%20primary%20aim%20of%20the,shipment%20of%20certain%20types%20of 
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APPENDIX 1: Sample National Transport of Ammonium Nitrate 

Arrangements 

Australian Government Ammonium Nitrate  Information Sheet 
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South African Maritime Safety Authority – Stowage of Ammonium Nitrate 
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Chilean General Directorate of Maritime Territory and Merchant Marine 

 

 

• The document shown above can be found at: 
https://www.directemar.cl/directemar/site/docs/20190503/20190503124045/o_32_013_0

50419.pdf 

• Chilean Maritime Circulars - Regulatory Framework can be found at: 

https://www.directemar.cl/directemar/site/tax/port/fid_adjunto/taxport_27_62__2

.html 

  

http://www.ichca.com/
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APPENDIX 2: Ammonium Nitrate Stowage on Deck 
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APPENDIX 3: Sample Document of Compliance 
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APPENDIX 4: Dry Multi-Purpose Vessel Stow  
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APPENDIX 5: Reefer Vessel Stow  
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