
HAZMAT AND SEAGOING REGULATION 

 

The learning objectives of this part are to get familiarized with: 

• The origin of the international agreements for maritime trade, 

• IMO, 

• SOLAS, chapter VII, part A, 

• MARPOL, Annex III 

• The content of the two volumes and Supplement of the IMDG Code, 

• MARPOL, Annex II, 

• IBC Code (International Code for the Construction and Equipment of Ships carrying 

Dangerous Chemicals in Bulk), 

• International Maritime Solid Bulk Cargoes (IMSBC) 

• MARPOL, Annex 1 

Transport by sea provides the lower cost solution for the carriage of large quantities 

over long distances. s per international maritime regulations, there are approximately more than 

5000 HAZMAT products in the database of different categories, in respect of this, it is 

important to know if there is a HAZMAT cargo on your ship. 

The Hazardous Material (HAZMAT) is transported by sea complying with various 

regulations concerning proper packing, storage and communication between authorities and 

parties involved in the transport to avoid any mishap (fig.1). 

 

 
Fig. 1 HAZMAT Cargo Codes  

 



Seagoing Regulations 

 

The loss of the Titanic in April 1912, when more than 1,500 passengers and crew died, 

have necessitated the emergence of international agreements to regulate maritime trade. Two 

years later, in 1914 an international conference adopted the first International Convention for 

Life at Sea (SOLAS), which included subjects like navigation, construction, radiotelegraphy, 

life-saving appliances etc. 

A basic problem was that there was no international organisation, which could co-

ordinate the practical working out of details necessitated by these Conventions. An example of 

this was that the labels identifying different dangerous good differed from  country to country. 

The establishment of the United Nations Organization and its specialized agencies 

provided the opportunity for creating a suitable marine agency. The Inter-Governmental 

Maritime Consultative Organization (IMCO) held its first assembly in January 1959. 

In 1965, its first mission was to revise the 1948 SOLAS (Safety of Life at Sea) 

Convention, and SOLAS 1960 came into force. Moreover, the first edition of the IMDG Code 

was adopted in 1965. 

In 1982, IMCO’s name was changed to International Maritime Organization (IMO). 

IMO is responsible for keeping up to date several Codes dealing with dangerous goods: 

➢ IMDG Code 

➢ BC Code (Code of Safe Practice for Solid Bulk Cargoes) 

➢ IBC Code (International Code for the Construction and Equipment of Ships Carrying 

Dangerous Chemicals in Bulk) for ships constructed after 1 July 1986. 

➢ BCH Code (Construction and Equipment of Ships Carrying Dangerous Chemicals in 

Bulk) for ships constructed before 1 July 1986. 

➢ IGC Code (International Code for the Construction and Equipment of Ships Carrying 

Liquefied Gases in Bulk) for ships constructed after 1 July 1986. 

➢ Code for the Construction and Equipment of Ships Carrying Liquefied gases in Bulk, 

for ships constructed between December 1976 and 1 July 1986. 

➢ Code for Existing Ships Carrying Liquefied gases in Bulk, for ships constructed before 

31 December 1976. 

The International Convention for the Safety of Life at Sea 1974 (SOLAS 74) is the 

current SOLAS Convention (fig. 2) and came into force in 1980. The maritime transport of 

dangerous goods is governed by Chapter VII of SOLAS 74 and Part A of which consists of the 

following subjects: 

➢ Application 

➢ Classification 

➢ Packaging 

➢ Markings, labelling, and Placards 

➢ Documents 

➢ Stowage requirements 

➢ Explosives in Passenger Ships 

➢ Reporting of incidents including dangerous goods (DG). 



The International Convention for the Prevention of Pollution from Ships was passed by 

IMO in 1973 and modified by the Protocol of 1978. The convention and the protocol are known 

as MARPOL 73/78 and includes 6 Annexes.  

Annex III of MARPOL 73/78 notices with the prevention of pollution by harmful 

substances carried by sea in packaged form. In 1985, Annex III was implemented in the IMDG 

Code and Marine pollution was added and correlated to the dangerous goods. The following 

topics are covered in MARPOL-Annex III:  

➢ Application 

➢ Packing 

➢ Marking and Labeling 

➢ Documentation 

➢ Stowage 

➢ Quantity Limitations 

➢ Exceptions. 

 

 
Fig. 2 International Convention for the Safety of Life at Sea (SOLAS) 

 

The SOLAS and MARPOL conventions include chapters on the carriage of dangerous 

goods in ships. These chapters set down guidelines and IMO is requested to make detailed 

provisions. This is carried out within IMO’s committee structure and has led to the 

publication of the IMDG Code (Fig. 3). 

 
Fig. 3 Committee and IMDG Code 



 

 The IMDG Code is an international agreement for the transport of dangerous goods by 

sea. It is published by IMO. The Code was developed as a consequence of the implementation 

by IMO of Recommendation 56 of the 1960 International Conference on Safety of Life at Sea 

(SOLAS). This stated that Governments should adopt unified procedures for the carriage of 

dangerous goods by sea. 

 The IMDG Code comprises two volumes and a Supplement, as shown in Fig.4. 

 

 
Fig. 4 Volumes and Supplement of IMDG Code 

 

The following parts are covered in Volume 1 of the IMDG Code: 

• Part 1 – General Provisions, Definition and training 

• Part 2 – Classification 

• Part 4 – Packing and tank provisions 

• Part 5 – Consignment Procedures 

• Part 6 – Construction and testing of Packagings, Intermediate Bulk Containers (IBCs), 

Large Packagings, Portable Tanks and road tank Vehicles. 

• Part 7 – Provisions Concerning Transport Operations. 

 

Volume 2 includes the part 3: 

• Part 3 Dangerous goods list and limited quantities exception 

o Chapter 3.1 General 

o Chapter 3.2 Dangerous Goods List (is divided in 18 columns) 

o Chapter 3.3 Special provisions applicable to certain substances, materials or 

articles 

o Chapter 3.4 Limited quantities 

o Chapter 3.5 Transport schedules for class 7-Radioactive Material 

•  Appendix A List of generic and N.O.S. (not otherwise specified) proper shipping 

names 

• Appendix B – glossary of terms 

• Index. 



The Supplement is comprised by the following topics: 

✓ Emergency response procedures for ships carrying dangerous goods (EMS guide) 

✓ Medical first aid guide for using accidents involving dangerous goods (MFA guide) 

✓ Reporting procedures 

✓ IMO/ILO/UN number for packing cargo transport units 

✓ Recommendations on the safe use of pesticides in ships 

✓ International Code for the safe carriage of packaged irradiated nuclear fuel (INF code) 

✓ Plutonium and high-level radioactive waves on board ships.  

Carriage of chemicals in bulk is covered by regulations in SOLAS Chapter VII - 

Carriage of dangerous goods and MARPOL Annex II - Regulations for the Control of Pollution 

by Noxious Liquid Substances in Bulk. 

The IBC Code (International Code for the Construction and Equipment of Ships 

carrying Dangerous Chemicals in Bulk) provides an international standard for the safe carriage 

by sea of dangerous and noxious liquid chemicals in bulk. To minimize the risks to ships, 

their crews and the environment, the Code prescribes the design and construction standards of 

ships and the equipment they should carry, with due regard to the nature of the products 

involved. In December 1985, by resolution MEPC.19(22), the Code was extended to cover 

marine pollution aspects and applies to ships built after 1 July 1986. In October 2004, IMO 

adopted revised MARPOL Annex II Regulations for the control of pollution by noxious liquid 

substances in bulk. This incorporates a four-category categorization system for noxious and 

liquid substances, and it entered into force on 1 January 2007. Consequential amendments to 

the International Bulk Chemical Code (IBC Code) were also adopted in October 2004, 

reflecting the changes to MARPOL Annex II. The amendments incorporate revisions to the 

categorization of certain products relating to their properties as potential marine pollutants as 

well as revisions to ship type and carriage requirements following their evaluation by the 

Evaluation of Hazardous Substances Working Group. Ships constructed after 1986 carrying 

substances identified in chapter 17 of the IBC Code must follow the requirements for design, 

construction, equipment, and operation of ships contained in the Code. 

Under regulation 11 of MARPOL Annex II, chemical tankers constructed before 1 July 

1986 must comply with the requirements of the Code for the Construction and Equipment of 

Ships Carrying Dangerous Chemicals in Bulk (BCH Code) – the predecessor of the IBC Code. 

The BCH Code remains as a recommendation under the 1974 SOLAS Convention. 

The International Maritime Solid Bulk Cargoes (IMSBC) Code was adopted on 4 

December 2008, by resolution MSC.268(85), and entered into force on 1 January 2011, from 

which date it was made mandatory under the provisions of the SOLAS Convention. Since then, 

the Code has been amended. 

Solid bulk cargo is characterized by homogeneity and is considered sorted when the 

ratio (amax/amin) between different particles is lower than 2.5. Unsorted bulk cargo is the one 

where ratio of homogenous particles is higher than the afore mentioned 2.5 Bulk cargoes are 

classified according to their volume and weight, e.g. sand, coal, peat, etc.  

There are following groups of bulk cargo: 

– agricultural products (grain, sugar beats, etc.); 

– foodstuffs and feedstock (sugar, raw sugar, flour, grain oilcakes, feedstock, 

etc.); 

– hard mineral fuel (coal, peat); 



– ores (iron ore and concentrates, nonferrous metals and concentrates); 

– metal products (iron alloys); 

– metal and construction materials (sand, gravel, salt, chalk, cement, etc.); 

– fertilizers (mineral, chemical); 

– chemicals (chemical materials). 

Key characteristics of bulk cargo properties are summarized in Table 1. 

 

Table 1. Classification of bulk cargo by their properties 

Property  Indicator Classification of bulk cargo (examples) 

Granulometric 

composition 

Number of 

particles in the unit of 

cargo mass 

 

dust-like (<0.05 mm; cement) 

powder (0.05-0.5 mm) 

grain (0.5-6 mm) 

fine (6-80 mm) 

medium fine (80-350 mm) 

thick (350-500 mm) 

very thick (>500 mm; rock boulders) 

 

Weight Density ρ light (ρ <0.6 t/m; woodchips, peat) 

medium (0.6-1.6 t/m3; grain, coal, etc.); 

heavy (1.6-2.0 t/m3 (sand, gravel, etc.)  

very heavy (ρ >2.0 t/m3 (iron ore, stones.) 

Loading into 

cargo holds 

Stowage factor 

 

heavy weight cargo (iron ore). Freight 

calculated to the size of cargo. 

light voluminous cargo (woodchips, peat, 

cotton, etc.). Freight calculated to the actual 

volume of cargo. 

 

Flowability Angle of repose 

α 

 

Very free flowing (α <20°; rapeseed, dry 

sand) 

free flowing (20°< α < 30°; grain, 

fertilizers) 

Average flowing (30°< α < 40°) 

Sluggish (α > 40°) 

Non-cohesive 

Material 

Dry materials 

that readily shift due to 

sliding during transport 

a. Non-cohesive bulk cargoes having an 

angle of repose less than or equal to 30° These 

cargoes, which flow freely like grain, shall be 

carried according to the provisions applicable to the 

stowage of grain cargoes 

b. Non-cohesive bulk cargoes having an 

angle of repose greater than 30° to 35° inclusive 

Loading is carried out using trimming equipment 

approved by the competent authority 

c. Non-cohesive bulk cargoes having an 

angle of repose greater than 35° 

Loading is carried out using trimming 

equipment approved by the competent authority. 



Moisture 

Liquefaction 

of cargo 

Moisture 

Content 

Moisture 

Migration 

That portion of a representative sample 

consisting of water, ice or other liquid, expressed 

as a percentage of the total wet mass of that sample. 

The movement of moisture contained in a 

cargo by settling and consolidation of the cargo due 

to vibration and ship's motion. Water is 

progressively displaced, which may result in some 

portions or all of the cargo developing a flow state 

 

Bulk cargoes are classified in the IMSBC Code according to their properties of 

liquefaction and possible chemical hazard, setting strict requirements for their transportation.  

Table 2 Impact of maritime transportation on the properties of bulk cargo 

Dangerous 

situation 

Description 

Shifting of cargo Extra loose bulk cargo creates loose surface of the cargo and 

that can impair stability of the vessel (e.g. grain). 

Liquefaction of 

cargo 

 

Some dry bulk cargo is hygroscopic, and when internal 

humidity exceeds certain level and due to influence of vibration cargo 

becomes liquid, this also impairs vessel stability 

Oxidizing of cargo 

Self-ignition 

Before loading certain types of cargo (e.g. coal, fertilizers), it 

is important to control the level of oxygen and temperature to 

decrease the possibility of self-ignition 

Explosion of 

flammable, explosive gas or 

dust 

 

During transportation of certain dust-like, powdery or grain 

cargoes in closed holds, large concentration of dust may occur that 

can explode in the atmosphere, also some flammable and very 

explosive gasses may be released. 

Toxic gas Some bulk cargo (ammonium nitrate) can release hazardous 

toxic gases, thus employees must wear protective gear 

Reactive cargo 

 

Certain types of cargo may react with other types of cargo or 

the elements of the ship, which may result in flammable and 

explosive gasses. Segregation of cargo is necessary 

High density (heavy) 

cargo 

May cause structural damage to the vessel, impair vessel 

stability 

 

The aforementioned properties, and ignoring thereof, can be instrumental in creating 

dangerous situations during transportation by ships, and even have catastrophic results for the 

vessel. The last of such events was reported on 02 April 2017, when bulk carrier “stellar Daisy” 

carrying 266 thousand tonnes of iron ore from Brazil to Chine sank after sailing 200 nautical 

miles from the port of Montevideo, and only two crew members were saved out of 24. The 



reason for this incident was, reportedly, liquefaction of the cargo, which caused the ship to 

capsize (The Guardian, Monday, 3 April 2017, 03.14 BST).  

Bulk cargo possesses properties, which, in case of not knowing or ignoring them, can 

become a cause for dangerous and even critical situations (Table 2). One of them is the loss of 

stability of the vessel and capsizing, which may happen very rapidly. Apart from significant 

financial losses (loss of the ship and cargo), members of the crew may also be killed.  

The main objective of the International Maritime Solid Bulk Cargoes Code (IMSBC 

Code), which replaces the Code of Safe Practice for Solid Bulk Cargoes (BC Code), is to 

facilitate the safe stowage and shipment of solid bulk cargoes by providing information on the 

dangers associated with the shipment of certain types of solid bulk cargoes and instructions on 

the procedures to be adopted when the shipment of solid bulk cargoes is contemplated. 

The following topics are covered on IMSBC Code: 

➢ General provisions 

➢ General loading, carriage and unloading precautions 

➢ Safety of personnel and ship 

➢ Assessment of acceptability of consignments for safe shipment 

➢ Trimming procedures 

➢ Methods of determining the angle of repose 

➢ Cargoes that may liquefy 

➢ Test procedures for cargoes that may liquefy 

➢ Materials possessing chemical hazards 

➢ Carriage of solid wastes in bulk 

➢ Security provisions 

➢ Stowage factor conversion tables 

➢ References to related information and recommendations 

➢ Individual schedules of solid bulk cargoes 

➢ Laboratory test procedures associated apparatus and standards 

➢ Properties of solid bulk cargoes 

➢ Index 

The International Code of the Construction and Equipment of Ships Carrying Liquefied 

Gases in Bulk (IGC Code), adopted by resolution MSC.5(48), has been mandatory under 

SOLAS chapter VII since 1 July 1986. The IGC Code applies to ships regardless of their size, 

including those of less than 500 gross tonnages, engaged in carriage of liquefied gases having 

a vapour pressure exceeding 2.8 bar absolute at a temperature of 37.8 °C, and certain other 

substances listed in chapter 19 of the Code. The aim of the Code is to provide an international 

standard for the safe carriage by sea in bulk of liquefied gases and the substances listed in 

chapter 19, by prescribing the design and construction standards of ships involved in such 

carriage and the equipment they should carry to minimize the risk to the ship, to its crew and 

to the environment, having regard to the nature of the products involved.  

MARPOL Annex 1 refers to all the fluids which contain oil and can be discharged 

overboard at sea. The primary objective of MARPOL Annex 1 is to protect the marine 

environment through the complete elimination of pollution by oil and other damaging elements 

and to lessen the chances of accidental discharge of any such elements. 



Annex I (Oil) came into force on 02.10.1983 and contains conditions for discharge of 

mixtures containing oil and also requirements applicable to the construction and equipment of 

tankers larger than 150GRT and other ships larger than 400GRT.  

This Annex is based on the principle that oil and water do not mix and are therefore 

easily separated. It contains requirements regarding the operation, construction, and equipment 

of ships. The operational requirements stipulate the conditions under which ships may 

discharge water/oil mixtures into the sea. Overboard discharges are to be above the waterline 

so that discharges can be visible. The construction and equipment requirements are such as to 

enable the ship personnel to comply with the discharge conditions. Other construction 

requirements are such to minimise the chances of oil cargo tank penetration in the event of 

damage, i.e. double hull construction and protective location of segregated ballast tanks. 

Requirements for minimising oil pollution from oil tankers in the event of side and/ or bottom 

damages penetrating the cargo oil tanks are also included. 
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