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THE ASSEMBLY, 

NOTING Article 16(i) of the Convention on the Inter­ 
Governmental Maritime Consultative Organization concerning the 

functions of the Assembly, 

RECOGNIZING that the rapid incr~ase in sea transport of 

hazardous or noxious chemicals in bulk gives rise to the need 

for international measures to ensure their safe_carriage, with 

a view to minimizing the risk to ships' crews and the 

environment, 

HAVING CONSIDERED the Recommendation by the Maritime Safety 

Committee at its twenty-third session, 

ADOPTS the Code for the ConstrucGion and Equipment of 

Ships carrying Dangerous Chemicals in Bulk, the ~ext of which 

is set out at Annex to this Resolution, 

INVITES all governments concerned to take appropriate steps 

to give effect to the Code as soon as possible, 
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RECOGNIZING the need for further elaboration of the Code 

and in addition for extension of the Code or development of 

separate codes to cover the carriage of hazardous gases 

(compressed or liquefied) in bulk and non-propelled vessels 
engaged in international seagoing and inland water navj_gation, 

REQUESTS the Maritime Safety Committee to continue its 
study on this subject, 

AUTHORIZES the Maritime Safety Committee to amend the 

Code &nd draw up additional codes as recessary in the light 
of further studies. 

ANNEX 

CODE FOR THE CONSTRUCTION AND EQUIPMENT 
OF SHIPS CARRYING DANGEROUS 

CHEMICALS IN BULK 

PREAMBLE 

1. This Code has been developed to provide an agreed 

international standard for the safe carriage by sea of dangerous 

chemicals in bulk by prescribing the constructional features of 

ships involved in such carriage and the equipment they should 

carry with regard to the nature of the products involved. 

The basic philosophy is one of ship types related to the 
hazards of the various chemicals covered by the Code. 

2. 11he United States publication "Evaluation of the Hazards 
of Bulk Water Transportation of Industrial Chemicals" was used 

as the basic guide in evaluating the hazards of the products 
considered in the Code and supplement~d by other hazard rating 
systems. 
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3. It is intended that either the Code will be extended or 

further codes will be d rawn up to cover hazardous gases in bulk 
(compressed or liquefied) and the carriage of dangerous chemicals 
in non-propelled vessels. 

4. It is recognized that the subject of cargo size limitation 
warrants consideration in the context of the Code. However, in 
this respect, it is considered that a further study in depth is 

necessary before any comprehensive provisions can be incorporated. 

The figures for cargo size limitation which are curren~ly detailed 

in Chapter V of the Code have therefore been agreed as "ho Ld i ng 

figures'' and it is intsnded that a deeper study in connexion with 

this requirement will be undertaken. 

5., In order to ensure uniform interpretation and application 
of the subdivision and damage stability requirements by 

Administrati8ns the relevant section has to be reviewed. 

6. It is recognized that the section on fire protection is 
at present incomplete and it is intended to await the results 

of relevant studies currently being undertaken before expanding 

these provisions. In the meantime, advice should be sought from 

Administrations with regard to detailed fire protection 
arrangements. 

7; It is intended to re-examine that part of the Code dealing 

with electrical requirements when work on this subject has been 

completed by the Ln t.er-na't i ona.L Electrotecbnical Commission and 

considered by Administrations. 

8. The transitional period for full compliance with the Code 

by existing ships is not intended to replace any controls over 

existing ships which may already be in operation in certain 
countries. During the transitional period, existing ships 

should comply with the Interim Recommendation for Existing Ships. 
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9. A list of products which are not considered to come within 

the scope of the Code is reproduced in Chapter VII. This list 

may be used as a guide when consideration is being given to the 
bulk carriage of products whose hazards have not yet been 

evaluated. 

10. The Code will be kept under constant review taking into 
account both experience and future developments with regard to 

the bulk carriage of dangerous chemicals. 
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CHAPTER I - GENERi~L 

The purpose of the Code is to recommend suitable design 

criteria, construction standards and other safety measures for 

ships transporting dangerous chemical substances in bulk so as 

to minimize the risk to the ship, its crew and the neighbourhood. 

1.2 Scope 

1.2.1 Produc\~ - The Code applieG to bulk cargoes 

of dangerous chemical substances, other than petroleum 

or similar flammable products as follows: 

(a) Products having significant fire hazards in 

excess of those of petroleum products and similar 

flammable products. 

(b) Products having significant hazards in addition 

to or other than flammabLlity. 

The Code is at present limited to the liquids shown in 

Chapter VI, Summary of Minimum Requirements. Products 

that have been reviewed and determined not to come within 

the scope of the Code are found in Chapter VII. 

1.2.2 Ships - The Code is at present limited to tankships~ 

1. 3 Hazards 

Hazards of chemicals and other substa~ces considered in 

this Code are: 

(a) FirLliazard defined by flashpoint, boiling point, 

explosion limit range and auto-ignition temperature 

of the chemical. 
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(b) Health h.9-zard defined by: 

(i) irritant or toxic effect on the skin or to the 
mucous membranes of the eyes, nose, throat and 
lungs in the gas or vapour state combined with 

vapour pressur€; or 

(ii) irritational effects on the skin in the liquid 

state; or 

(iii) toxic effect via skin absorption, taking into 

account values of LC 50, LD 50 oral, and 

LD 50 skin .. 

(c) Wa·t;~ po])ution hazard defined by human toxicity, water 
solubility, volatility, odour or taste, and specific 

gravity. 

(d) Air pollut).on hazard defined by: 

(i) EmergBncy Exposure Limit (E.E.L.) or LC 50; 

(ii) Vapour pressure; 

(iii) Solubility in water; 

(iv) Specific gravity of liquid; 

(v) Relative density of vapour. 

(e) Reactivity hazar~ defined by reactivity with 

(i) other chemicals, or 

(ii) wate:r, or 

(iii) the chemical itself (including polymerization). 

1.4 Definitions 

1.4.1 Liquids covered by this Code are those having a vapour 

pressure not exceeding 2.8 kp/cm2 (40 psia) at a temperature 

of 37.8°C (l00°F). 
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1. 4. 2 Vapour pre~~:mre is e quf.Li.br-Lum pressure of the 
saturated vapour above the liquid expressed in kp/cm2 (psia) 
or mm Hg absolute at a specified temperature. 

l.4o3 Flashpoint is the temperature in °c (°F) at which a 
liquid will give off enough inflammable vapour to be ignited_ 
Values given in this Code are both " open cup" and "closed 
cup" which indicate two different types of test equ5-pment. 

1.4.4 Boiling point is the temperature at which a liquid 
exhibits a vapour pressure equal ~o the atmospheric 
barometric pressureo 

1.4.5 Explosive_Iange is the range of gas or vapour 
concentrations (per cent by volume in air) which will burn 
or explode if an ignition source is present. 

1.4.6 Specific gravity is the ratio of the weight of a 
certain volume of a substance to the weight of an equal 
volume of water. For liquids of limited solubility, the 
specific gravity will predict whether the product will 
sink or float on water. 

1.4.7 Vapour density is the relative density or the ratio 
of the weight of a vapour or gas (with no ~ir present) to 
the weight of an equal volume of air at the same pr-e s sur e 
and temperature. Values less than 1 indicate that the 
vapour or gas is lighter than air, while values greater 
than 1 show that tL.e gas is heavier than air. 

1~4.8 Viscosity is the shearing resistance of a liquid 
film which separates two horizontal plates, one of which 
is being moved across the other. The absolute viscosity 
of a substance is the force in dynes which will move one 
square centimetre of a plane surface with~ speed of one 
centimetre per second relative to another parallel plane 
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surface from which it is separated by a layer of the 

substance one centimetre thick. The kinematic viscosity 
of a substance is the ratio of the absolute viscosity to 
the density of the substance at the temperature of 

measurement. 

1.4$9 Corrosivyaggres£on is the property of a substance 
having a destructive effect on the environment by entering 
into an electrochemical reaction with it. 

1.4.10 Cargo tan~area is that part of the ship that 
contains cargo tanks and cargo pump rooms and includes 
cofferdams, void spaces and deck spaces adjacent to and 
above all s~ch spaces. 

1. 4" 11 Toxic i t:v lLi1i ts 

(i) LD 50 Oral: a dose which is lethal to 
50 per cent of the test subjects when 
administered orally; 

(ii) LD 50· Skin: a dose which is lethal to 
50 per cent of the test subjects when 
administered to the skin; 

(iii) LC 50: the concentration which is lethal 
by inhalation to 50 per cent of the test 
subjects. 

- 5 Eo ui.va Lcrrt e l. 

l.5al Where the Code requires that a particular fitting, 
material, appliance o~ apparatus, or type thereof, should 
be fitted or carried in a ship, or that any particular 
prov1s1on should be made, the Administration may allow any 
other fitting, material, appliance or apparatus, or type 
ther·eof, to be fitted or c ar-r Le d, or any other provision 
to be made in that ship, if it is satisfied by trial thereof 
or otherwise that such fitting, material, appliance or 
apparatus, or type thereof, or provision, is at least as 
effective as that required by the Code. 
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1.5.2 When an Administration so allows any fitting, material 
appliance, apparatus, item of equipment, or type thereof, or 

provision, procedure, or arrangement, or novel design or 
application to be substituted hereafter, it should communicat~ 
to the Inter-Governmental Maritime Consultative Organization 
(IMCO), referred to hereafter as the Organization, the 
particulars thereof together with a report on the evidence 
submitted that the Organization may circulate the same to 
other participating governments for the information of their 
officers. 

1.6 Certification 

1.6.1 T8e Administration, after having satisfactorily 
inspected a ship should issue an appropriate certificate. 
The certificate should contatn the following information: 

(a) name of ship; 

(b) port of registration; 

(c) ship type; 

(d) cargoes which the ship is permitted to carry; 

(e) the conditions of carriage; 

(f) any authorized exemptions permitted by the Code .. 

The ship should be surveyed in respect of the safety equipment 
provisions of the Code at intervals not exceeding 2 years and 
the con3truc·tional provisions at intervals not exceeding 5 years 
and the certificate should be suitably endorsed if the ship 
continues to comply with the appropriate provisions of the Code. 

1.6~2 Certificates issued by Administrations in accordance with 
1.6.1 should be accepted by other Administrations for all 
purposes covered by the Code and should be regarded by other 
Administrations as having the same force as certificates issued 
by them. 
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lo? Effective date 

1.7.1 The effective date of the Code is 6 months after the 
Code has been adopted by the IMCO Assembly. 

1.7 .. 2 The Code is applicable to vessels whose keel is laid 
or which are at a similar stage of construction or to vessels 
whose conversion is begun on or after the effective dateo 

1.7.3 The Code should also be applicable to existing ships 
carrying cargoes covered by the Code. Taking into account 
availability of equipment and services, existing ships should 
comply with the following provisions of the Code for the 
cargoes to be carried within the time periods after the 
effective date as follows: 

(a) immediately: all operational requirements of Chapter V 

including those stated in paragraph 5.6; 

(b) within one year: 3.11 and 3.16; 

(c) within two yea~s: 2.13, 2.14, 3.8, 3.9, 3.10, 3.13, 

3.14, 3.15; 

(d) as soon as possible but in any case within 6 years: all 
other requirements not listed in sub-paragraphs (a) to 
(c) above such as for requiring alterations or fitting 
of bulkheads, double bottoms, piping, etc. However, 
full compliance with 2.2.4(a)(ii), (b)(ii) and (c), and 
2.7.1 would not be expected, but with the intent of 
2o2.4(a)(iii) and (b)(iii) where relaxations from 
required distances may be allowed for existing structures 
provided that cargo tanks in Type II ships are located at 
least 760 mm (30 inches) from the bottom shell. 
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1.8 Ne~~ducts 

Where it is proposed to carry in bulk dangerous liquid 
chemicals which may be considered to come within the scope of 
the Code but are not at present designated in Chapter VI, 
Summary Table of Minimum Requirements, the Administrations 

involved in such carriage should establish suitable conditions 

of carriage based on the principles of the Code and notify 

such conditions to the Organization. During the periodical 
review of the CodP these submissions will be considered for 

inclusiono 
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CHAPTER II - CARGO CC}:.:TAINMENT 

A. P]lys LC§-1 rrotegt_ton ( Si tipg, of. C?l.1:J:;o t9.:I3k~; 
.float3bilJ tv and d~_!§g~- stabili +v I 

2.1 General 

The probability of damage resulting from collision9 stranding 

or other circumstance, to a ship carrying a dangerous chemical in 

bulk leading, sooner or later, to uncontrolled release of the cargo 

cannot be discounted. Therefore, the siting of the cargo tanks in 
relation to the sl1ip's side and bottom (which would afford a degree 

of protecti.on from external damage to the cargo containment), and 

the extent to which the ship should be capable of remaining afloat 

subsequent to such damage should be related to the extent to which 
escape of tha·t cargo, thking into account the nature and severity 

of its hazard to the environment. could be tolerated. 

2.1.1 Three degrees of physical protection are employed. 
The highest standard of such protection - Type I - is required 
for the substances considered to have the greatest 
environmental hazard, with reduced standards - Types II and 
III - for substances of progressively lesser hazard. 

2.1.2 The required degrees of physical protection for the 
transport of individual substances are shown in column b of 
the Summary of Minimum Requirements, Chapter VI. 

2.1.3 Where it is intended to transport more than one 
substance1 the requirements for ship survival of damage 
should correspond to the most dangerous substance, but the 
cargo containment requirement need only conform to the 
specified minimum requirements for the chemicals taken 

individually. 
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2 .. 2 .§.h-iP Types 

2.2.1 G81'1:£fal Ships subject to this Code may be assigned 

the minimum freeboard permitted by the International 

Convention on Load Lines, 1966. The additional 

requirements in 2.2.4, taking into account any empty or 

partially filled tank as well as the specific gravities 

of cargoes to be carried, however, should govern the 

allowed operating draught for any actual condition of 

loading. Tn this end all ships engaged in the transport 

of chemicals in bulk should be supplied with loading and 

stability manuals for the information and guidance of the 

master. Tnese manuals should contain details concerning 

the loaded conditicns of full and empty or partially empty 

tanks, the position of these tanks in the ship, the specific 

gravities of the various parcels 8f cargoes carried, and 

any ballast arrangements, in critical conditions of loading. 

Provisions for evaluating other conditions of loading should 

be contained in the manuals. 

2.2.2 Damage assumption In establishing criteria in 

regard to siting of cargo tanks and ships stability, it 

is necessary to define the assumed damages and to state 

the conditions of survival and of cargo containmentc. 

The following main assumed damage conditions will apply. 

In those cases where the machinery space is to be treated 

as a floodable compartment, a permeability of 0.85 is to 

be assumed therein. The permeability of other spaces 

subject to flooding should be so determined as to reflect 

the limitations of cargr, fuel or ballast loaded. Such 

limitations should be included in the information to be 

supplied to the master. 
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(a) Collision damage -~~----··=---~ 
(i) Longitudinal extent~ 

2 2 
1.;:3 or 14.5 m (0.49513 or -.LJ 3 
47~6 feet), whichever is less 

B 11.5 (37.7 feet), - or m 5 (ii) Transverse extent: 

(inboard from the whichever is less 
ship's side at right 
angles to th€ centre- 
line at the level of 
the load line) 

( ... ') 111, Vertical extent: from the base line upwards 
without limit 

(i) 

(ii) 

Longitudi~al extent: 

Transverse extent: 

(iii) Vertical extent 
from the base line: 

For 0.3L from 
the forward 
perpendicular 
of ship 

L 
10 

B b or 10.0 m 
(32.8 feet) 
whichever is 
less 

Any other 
part of 
ship 

L 5 
10 or m 
(16.4 feet) 
whichever 
is less 

5 m 
(16.4 feet) 

B 
15 or 6 m (19.7 feet) 

whichever is less 

where: L, Bin metres (feet) for any part of the 

ship and perpendicular are as defined in 

Regulation 3 of the International Convention 

on Load Lines, 1966 
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(c) ~inor s~de damage 

Damage from tugs, piers, etc., should b~ taken as: 

Transverse extent: 

(inboard from the 
ship's side at right 
angles to the centre­ 
line at the level of 
the deepest load line) 

(b) 

760 mm (30 i.nches) 

2. 2. 3 Sur-v Lva L assum~tion The ship is considered to 
survive the conditions of damage specified for each Ship 
Type (see 2.2.4) if she remains afloat in a condition of 

stable equilibrium anJ satisfying the following stability 

criteria: 

(a) The stability in the final condition of flooding may 

be regarded as sufficient if the righting lever curve 

has a minimum range of 20° beyond the position of 

equilibrium in association with a residual righting 

lever of at least 100 mm (4 inches). The unflooded 
volume of the poop superstructure around the machinery 

space casing, provided the machinery casing is water­ 
tight at this level, may be taken into consideration 
in which case the damage waterline should not be above 
the after end of the top of the poop superstructure 
deck at the centreline. 

' The angle of heel in the final c~ndition of flooding 
should not exceed 15°, except that if no part of the 

deck is immersed, an angle of heel up to 17° may be 
accepted. For ships less than 150 m (492 feet) in 
length, the Administration may accept an angle of 
heel not exceeding 25° provided it is positively shown 
that a lesser limit is not reasonably obtainable, and 
that all other provisions stated in sub-paragraph (a) 
of this paragraph are complied with. 

RESOLUTION A.212(VII)  adopted on 12 October 1971 
CODE FOR THE CONSTRUCTION AND EQUIPMENT OF SHIPS 

CARRYING DANGEROUS CHEMICALS IN BULK 

JROSS
Pencil



- 19 - 

A VII/Res.212 

2. 2. 4 ShiJ2.._ T:y:pe _requirements 

(a) Type I sh.1£ 

(i) General 

A Type I ship is designed to transport products 
which require maximum preventive measures to 
preclude escape of such cargo. 

(ii) Ship capabilt.."b: 

The ship should be capable of sustaining 
anywhere in her length collision damage 
(2.2.2(a)) or s~~anding damage (2.2.2(b)) 
and surviving as specified in 2.2.3. 

(iii) 9argo tank location 

Tanks intended for carriage of cargoes which 
are required to be transported in a Type I 
ship should be located outside the extent of 

the damage specified in 2o2.2(a) and 2.2.2(b), 
and should nowhere be closer to the ship's 
shell than 760 mm (30 inches). 

(b) Type II shl:.E 

(i) General 

A Type II ship is designed to transport 
products which require significant preventive 
measures to preclude the escape of such cargo. 

(ii) Ship capability 

(1) A ship of 150 m (492 ~eet) in length or 
less should be capable of sustaining 
collision damage (2.2.2(a)) or stranding 
damage (2.2.2(b)) anywhere in her length 
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except involving either of the bulkheans 
bounding a machinery space located aft, 
and surviving as specified in 2.2.3. 

(2) A ship of more than 150 m (492 feet) in 
length should be capable of sustaining 
collision damage (2.2.2(a)) or stranding 
damage (2.2.2(b)) anywhere in her length 
and surviving as specified in 2.2.3. 

(i1i) Ca:i;:go tank location 

Tanks containing ~argoes which are required to 
he transported in a Type II ship should be 
located outside the extent of damage specified 

in 2.2.2(b) and 2.2.2(c). 

( c) Jype III 3._hi "P 

(i) Gener2l 

A Type III ship is designed to carry products of 
sufficient hazard to require a moderate degree 

of containment to increase survival capability 

in a damaged condition. 

(i:l) Shi.£._£apability 

(1) A Type III ship of 125 min length and over 
should be capable of sustaining collision 
damage (2.2.2(a)) or stranding damage 

(2.2.2(b)) anywhere in her length except 
involving either of the bulkheads bounding 
a machinery space located aft and surviving 
as specified in 2.2~3. 
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(2) A Type III ship below 125 min length 

should be capable of sustaining collision 

damage (2.2o2(a)) or stranding damage 

( 2. 2., 2 ( b) ) anywhe re in her length and 
survi"ving as specified in 2.2.3 with the 
exception of damage to the machinery 
space. In addition to the foregoing 

the ability to survive flooding of the 
machinery space should be determined by 

the Administration. 

(iii) Ca~..5.9_tank 1ocatio~ 

No special requirements. 

2.2.5 SEecial considerati9ns for small ships In the 

case of small ships intended. for the carr:Lage of cargoes 

requiring Type I or Type II containment which do not 

comply in all respects with ~he requirements in 
2.2.4(a)(ii) and 2_2.4(b)(ii) above special dispensations 
may only be considered by the .A.dministration where 

alternative measures can be taken which maintain the 
same degree of safety. In the approval of the design 

of a ship for which a dispensation has been granted, 
the nature of the alternative measures prescribed should 

be clearly stated and be available to the Administration 
in the countries the ship will visit and any such 

dispensation should be duly noted on the Certificate (1~6). 
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I3 . Tank t:y.E._eji 

2.3 Installation 

2.3.,l Integral tank A cargo containment envelope which 
forms part of the ship's hull and may be stressed in the 

same manner and by the same loads which stress the 

contiguous hull structure. An integral tank is 
essential to the structural completeness of its shipTs 

hullo 

2.3.2 Independent ta~k A cargo containment envelnpe 

whtch i.B not a cor...tiguous pa.rt of the hull structure. 
An independent tank is built and installed so as to 
eliminate whenever possible (or in any event, to minimize) 

its stressing as a result of stressing or motion of the 
adjacent hull structure. An indApendent tank is not 

essent~al to the completeness of its ship's hull. 

2.4 pesign and construction 

fravi!y !anl~ Tanks having a design pressure not great8r 
than 0,.7 kp/cm2 (10 psig) at the top of the tank. Gravity 
tanks may be independent or integral. Gravity tanks should 
be constructed and tested according to the standards of the 
Administration. 

2.J Requirements for individual substances 

Tank type requirements (covering both installation and 

design) for individual substances are shown in column c of 

the Summary of Minimum Requirements, Chapter VI. 
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C. Shj_p y.rcangements 

2.6 Cargg segrega~ion 

256.1 A cargo subject to the provisions of the Code should 

be segregated from machinery and boiler spaces, accommodatio~ 

and service spaces and drinking water and stores for human 

consumption by means of a cofferdam, void space, pump room, 

empty tank, fuel tank or other similar space, except where 

otherwise excluded by the Code. 

2o6.2 Carg0es which react in a tazardous manner with other 

cargoes should: 

(a) be separated from such other cargoes by means of a 

cofferdam, void space, pump room, empty tank, or a 

mutually compatible cargo; 

(b) have separate pu~ping and piping systems which should 

not pass t hr ough other cargo tanks containing such 

cargoes, unless encased in a tunnel; and 

(c) have separate tank vent systems. 

2.6.3 Cargo piping should not pass through any accommodation 

or machinery space, other than pump rooms. 

2.6.4 A cargo subject to the provisions of the Code should 

not be stowed either in the fore or after peak tan.ks. 

2.7 Accommodation_spaces 

2.7.1 No accommodation spaces should be located over cargo 

tanks or pump rooms and no cargo tanks should be aft of the 

forward end of accommodation. 

2.7.2 In order to guard against the danger of hazardous 

vapours, due consideration should be given to the location 

of air intakes and openings into accommodation and machinery 

spaces in relation to cargo piping and tank vent systems~ 
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2.7.3 Doors and air ports in the accommodation should be 

on the house sides at least L/25 and not less than 3.05 m 
(10 feet) aft of the forward end of the house and the 

cargo tank area. P0rt lights located on the forward 

bulkhead or along the house sides within L/25 but not 

less than 3.05 m (10 feet) aft of the forward bulkhead 
should be of the fixed type.. Wheelhouse wind.ows may be 
non-fixed and wheelhouse doors may be located within the 

above limits. Howe7er, they are to be so designed that 

a rapid end efficient gas- and vapour-tightening of the 
wheelhouse can be ensured. 

2. 8 Carg9___pump +ooms 

2QB~l Pump rooms should be so arranged as to ensure 
unrestricted passage at all times from any ladder 
platform and from the floor. 

2.8.2 Permanent a2rangements should be fitted for 
hoisting an unconscious person with a rescue line whilst 
avoiding any projecting obstacles. 

2.8.3 Pump rooms should be so arranged as to ensure 

unrestricted access to all valves necessary for cargo 
handling for a person wearing the required personnel 
protectlve equipment. 

2.8.4 Guard railings should be installed on all ladders 
and p 1_a tf o rms , 

2.8.5 Normal access ladders should not be fitted 
vertical, and should incorporate platforms at suitable 
intervals. 

2.8.6 Arrangements should be installed to deal with 
drainage ana. any possible leakage from cargo pumps and 
valves in pump rooms. The bilge system serving the pump 
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room should be operable from outside the pump room. O~e 
oz more slop tanks for storage of contaminated bilge wa t e r 
or tank washings should be provided. A shore connection 
with a standard coupling or other facilities should be 
provided for transferring contaminated water to on-shore 
slop tanks. 

2.8,,'7 Pump discharge pressure gauges should be provided 

outside the pump roomQ 

2.8.8 For cargo pump requirements for certain pr0ducts 
see column j of the Summary of Minimum Requirements5 

Chapter VL 

2 o 9 Ac9_ess -~o void spaces, cargo tanks and other ~ces in the 
ca£g_.9.._~}r are~ 

Arrangements for void spaces, cargo tanks and other spaces 
in the cargo tank area should be such as to ensure adequate 
access for complete inspection of any such space while the 
requirefl. personnel protective eq_u:.pment is being worn and, in 
the event of injury, to allcw unconscious personnel to be 
removed from the space. Access to cargo tanks should be direct 
from the open deck~ 

2 .10 Piping arrang_eme_nts 

Cargo piping systems should be designed, arranged and 
fabricated in accordance with the standards of the Administration 
taking into account the following provisions. 

2.10.1 All piping system components should have a pressure 

rating not less .t han the maximum pressure to which the 

system may be subjected. Piping which is not protected 

against over pressure by a pressure relief valve, or which 
can be isolated from its relief valve should be designed to 
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withstand the greatest pressure the piping would experience 

in service, taking into consideration: 

(a) cargo vapour pressure at the appropriate reference 
temperature; 

(b) pressure rating of the cargo tank; 

(c) maximum discharge pressure of the associated pump 

and its relief valve setting; and 

(d) maximum hydrostatic pressure that could be generated 
in the piping during normal operations. 

2., 10. 2- Piping connections to tanks should be protected 
against mechanical damage and tampering. Other than for 

approved connections to shut-off valves and expansion 
joints cargo piping should be joined by welding. 

2.10.3 Cargo piping should not be installed under deck 
between the outboard side of the cargo containment spaces 

and the skin of the ship unle~s clearances required for 

damage protection (see 2.1 and 2.2) are maintained; but 
such distances may be reduced where damage to the pipe 
would not cause release of cargo provided that the 
clearance required for inspection purposes is maintained. 

2.10.4 Runs of cargo piping, located below the main de~k, 
may run from the tank they serve and penetrate tank bulkheads 
or boundaries common to adjacent (longitudinally or 

transversally) cargo tanks, ballast tanks, empty tanks, or 
pump rooms, provided· that inside the tank they serve they 
are fitted with a stop valve operable from the weather 
deck and provided cargo compatibility is assured in the 
event of piping failure. 

2.10.5 In any pump room where a pump serves more than 
one tank, a stop valve should be fitted in the line to 
each tank. 
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2.10.6 Runs of cargo piping installed in pipe tunnels 
should also comply with the requirements of 2.10.4 and 
2010.5 and should satisfy all tank requirements for 
construction, location and ventilation and electrical 
hazard requirements. Cargo compatibility should be assured 
in the event of a piping failure. The tunnel should not 
have any other openings except to tha weather deck and the 
pump room. 

2.11 Cargo transf~r control systems 

2.11.1 For the purpose of adequately controlling the 
cargo, cargo transfer systems should be provided with the 
following: 

(a) One stop valve capable of being manually operated on 
each tank filling and discharge line, located near 
the tank ~enetration; if individual deepwell pumps are 
used to discharge the contents of each cargo tank a 
stop valve at the tank ia not required on the discharge 

line. 

(b) One stop valve at each cargo hose connection. 

(c) Remote shutdown devices for all cargo pumps and 
similar equipment. 

2.11.2 For certain products additional cargo transfer 

control requirements are shown in column j of the Summary 
of Minimum Requirements, Chapter VI. 

2.12 Cargo hoses carried aboard the ship 

Transfer hoses for liquid and vapour cargoes should be 
constructed of suitable material resistant to the action of the 
cargoes. Design, construction and testing of hoses should be 
to the standards of the Administration but in no case should the 

burst pressure of the hose be less than five times its service 

pressure. 
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E. Tank Vent Systems 

2ol3 Gener§:1 

2~13.1 All cargo tanks should be provided with a venting 
system appropriate to the cargo being carried. Tank vent 
systems should be designed so as to minimize the 
possibility of cargo vapour accumulating about the decks, 
entering accommodation and machinery spaces, and, in the 

case of flammable vapours, other spaces containing 

sources of ignition. They should also be designed to 
minimize possible spraying onto the decks of those cargoes 
offering a signifi0ant skin contact health hazard. Vent 
outlets should be arranged to prevent entrance of water 

into the cargo tank3 and, at the same time, should direct 
the vapour discharge upwards in the form of unimpeded jets. 
Provision should be made to ensure that the liquid head 
in any tank does not exceed the test head of that tanko 

2.13.2 Vent pipes should be of sufficient size allowing 
for flame screens if fitted, to permit loading at the 
design rate without over pressuring the cargo tanks. 

2.13.3 Any flame screens fitted to the discharge openings 
of vent systems should be easily accessible and removable 
for cleaning. 

2al3.4 Suitable provision should be made for drainage of 
vent lines. 

2.13.5 Tank vent piping connected to cargo tanks of 
corrosion-resistant material, or which are lined or coated 
to handle special cargoes as required by the Code should 

be similarly lined or coated, or constructed of corrosion­ 
resistant materiai. 
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2 C, 14 Ty_Ees of tank ven_t~tems 

2 o 14 o 1 .QJ?,en ventirrg An open venting system is one which 
offers no restriction, except for friction losses and 
flame screens if fitted, to the 'free flow of cargo vapours 

to and from the cargo tanks during normal operations and 
should only be used for those cargoes with a flashpoint 

above 6o0c (140°F) and not offering a significant 
inhalation health hazard. An open venting system may 
consist of individual vents from each tank, or such 
individual venta may be combined into a common header or 
headers, with due regard for cargo segregation. However, 
in no case should shut-off valves be fitted either to the 
individual vents or to the headero 

2"14.2 ContrQllec1 venting A controlled venting system is 
one in which pr-e asur-e-vacuum relief valves are fitted to 
each tank to limit the pressure or vacuum in the tank and 
should be used for cargoes other than those for which 
open venting is permitted. A controlled venting system 
may consist of individual vents from each tank, or such 
individ~al vents, on the pressure side only, as may be 
combined into a common header or headers with due regard 
for cargo segregation. In no case should shut-off valves 
be fitted either above or below pressure-vacuum relief 
valves but provision may be made for bypassing the 
pr-e s sur-e-cvacuum r-e Li e f valves under certain operating 

conditions. The heights of vent exits should not be 
less than 4 m (13.1 feet) above the weather deck or above 
the f0re and aft gangw~y if fitted within 4 m of the 
gangway. Lesser vents heights may be employed where 
comparable cargo vapour dispersion is obtained with high 
velocity vent valves. The vent exits should also be 
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F. 

arranged at a distance of at least 10 m (32.8 feet) from 
the nearest air intake or openings to accommodation and 

service spaces and ignition sources. Flammable vapour 

outlets should be provided with readily renewable and 

effective flame screens or safety heads of an approved 

type. 

Cargo Temperature Control 

2~15 General 

2.15.1 When provided, cargo heating or cooling systems 

should be constructed, fitted and tested to the satisfaction 
of the Admj_nistration. Materials used in the construction 
of temperature control systems should be SQit~ble for use 

with the cargo to be carried. 

2.15.2 Heating or cooling media should be approved for use 
with the specific cargo. Where cargo is highly water 
reactive, water or steam should not be used as the media. 
Consideration should be given to the surface temperature of 
heating coils or ducts to avoid dangerous reactions from 
localized overheating of cargo. 

2.15.3 For any heating or cooling system means should be 
provided to isolate the system for each tank and to regulate 

the f1ow. 

2.15.4 In any heating or cooling system means should be 

provided to ensure that, when in any otber but the empty 

conditibn, a higher pressure is maintained within the system 

than the maximum pressure head that could be exerted by the 

cargo tank contents on the system. 

2.15.5 Means should be provided for measuring the cargo 
temperature. When overheating or overcooling could result 
in a dangerous condition an alarm system which monitors the 

cargo temperature should be provided. 

) 
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2.15.6 Where products with a significant toxic hazard are 

being heated or cooled~ the heating or cooling media should 

operate: 

(a) in a circuit independent of other ship's services; or 

(b) in a system external to the tank; or 

(c) in a circuit where the liquid i3 sampled to check 
for the presence of cargo before it is recirculated 
in the heater or cooler. The sampling device should 

be located within the cargo areao 

2al6 Additional requirements 

For certain products additional requirements are shown in 
column j of the Summary of Minimum Requirements, Chapter VI. 

G. Materials of Construction 

2.17 General 

Structural material9 used for tank construction, together 

with associated p1.p1ng, pumps, valves, vents and their adjoining 
materials, should be suitable at the carriage temperature and 
pressure, for the cargo to be carried to the satisfaction of the 

Administration. Steel is assumed to be the no~mal material of 

construction. Where applicable the following should be taken 

into account in selecting the material of construction: 

(a) notch ductility at the ope~ating temperature; 

(b) corrosive effect of the cargo; 

(c) possibility of hazardous reactions between the cargo 
~nd the material of construction; and 

(d) suitability of linings and coatings. 

2.18 Additional requirements 

For certain products additional requirements are shown in 
column j of the Summary of Minimum Requirements, Chapter VI. 
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H. Environmenta)ControLofV2Rour_ SE§._ce~nCargo Tanks and 
Void Spaces Surroundi!}g__such Tanks 

2.19 Ge1=1-eral 

2.19.1 Vapour spaces within cargo tanks and in some cases 
spaces surrounding cargo tanks, may require to have 

specially controlled atmospheres. 

2~19.2 Three different types of control are: 

(a) Inerting - by filling and maintaining the cargo tank 
and associated piping systems (and, where necessary, 
the spaces surrounding the tanks) with a gas or vapour 
which will not support combustion and which will not 

react with the cargo. 

(b) Paddin.g - by filling and maintaining the cargo tank 
and associated piping system (and, where necessary 
the spaces surrounding the tanks) with a liquid, gas 
or vapour which separates the cargo from the air. 

(c) Ventilation - forced or natural. 

2019.3 Arrangements required in connexion with (a) and 
(b) above are: 

(a) An adequate supply of inert gas for use in filling 

and discharging should be carried or should be 
manufactured on board unless a shore supply is 

ava i Lab Le ; 

(b) In addition, sufficient inert gas should be 
available on the ship to compensate for normal losses 
dnd arrangements should be made so that a small 
positive pressure is maintained in the space concerned. 

(c) Where padding is used similar arrangements for supply 
of the padding medium should be made as required for 
inert gas in (a) and (b) of this paragraph. 
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(d) Means should be provided for monitoring ullage 
spaces containing a gas blanket to ensure that the 

correct atmosphere is being maintained; and 

(e) Inerting and/or padding arrangements where used with 

flammable cargoes should be such as to minimize the 

creation of static electricity during the admission 
of the inerting media. 

2o20 Environmental control requirements for tndividual substances 

The necessity for environmental control for certain products 
is shown in column e of the Summary of Minimum Requirements, 

Chapter VI. 

2 o 21 Ba'LLae t and slop ta.rik: arrangements 

2.2101 Perma_nent ballast tanks Pumps, ballast lines, 
vent liTles and other similar equipment serving permanent 

ballast tanks should be isolated from similar equipment 
serving cargo tanks and from cargo tanks themselves. 
Permanent ballast tanks should not be used if adjacent 

cargo t anks contain dangerously water-raactive cargo. 
Discharge arrangements for permanent ballast tanks sited 

i~ediately adjacent to cargo tanks should be outside 

engine room and accommodation spaces. Filling arranguments 

may be in the engine room provided that such arrangements 
ensure filling from tank deck level and non-return valves 

2021.2 Slop tanks and cargo tanks used for ballast or 
slops Cargoes which are dangerously water-reactive should 
not be placed in tanks adjacent to slop tanks and cargo 
tanks containing ballast or slops. Pumps, pipes or vent 
lines serving such tanks should be isolated from similar 
equipment serving tanks containing cargo dangerously 
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reactive with water. Slop tank lines or ballast lines 
should not pass through tanks containing cargoes which 
are dangerously reactive with water unless encased in a 
tunnel. 

2.22 ~ilge pumEing arrangeme__nts from ~ces w_it~_in the 
cargo tank area 

Bilge pumping arrangements for pump rooms, void spaces, 
slop tanks, double bottom tanks and similar spaces should be 

situated entirely within the cargo tank area except where 

such spaces are separated from cargo tanks by a double bulkhead. 

2.23 Pump and piueline identification 

Provisicns should be made for the distinctive marking of 

pumps, valves and pipelines to identify the service and tanks 

which they serve. 
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CHAPTER III - SAFETY EQUIPMENT A.ND RELATED CONSIDERATIONS 

As Venti~ation in Carg2. Han~ling.-2E..£.~ 

3.1 Spaces normally entered during_carg0 hanftling opera~iog§_ 

3olol General Pump rooms and other closed spaces which 
contain cargo handling equipment and similar spaces in which 
work is performed on the cargo should be fitted with 
mechanical ventilation systems which should be capable of 
being controlled from outside such spaces. Provision 
should be made to ventilate such 3paces prior to entering 
the compartment and operating the equipmento 

3.1.2 ~h~nical ventilation systems 

(a) Mechanical ventilation inlets and outlets should be­ 
arranged to ensure sufficient air movement through the 
space to avoid the accumulation of toxic and/or 
flammable vapours ( taking into account their vapour 
densities) and to ensur~ sufficient cxygen to provide 
a safe working environment but in no case should the 
ventilation system have a capacity of less than 
30 changes of air per hour based upon the total volume 
of the space. For certain products increased 
ventilation rates for pump rooms are prescribed "in 4.13. 

(b) Ventilation systems shculd be permanent and should 
normally be of the extraction typeo Extraction f~om 
abcve and bel')W the f'Looz- plates should be possible. 
In rooms housing motors driving cargo pumps, the 
ventilation should be of the positive pressure type. 

(c) Ventilation exhaust ducts should discharge upwards in 
locations well away from ventilation intakes, 
accommodation working or other similar spaces. 
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(d) Ventilation intakes should be so arranged as to 
minimize the possibility of r e-vcyc Lfng hazardous 
vapours from any ventilation discharge openingo 

(e) VentilatiAn ducts should not be led through engine 
ronms, acc0mmndation, working or other similar spaces~ 

(f) Ventilation fans should be approved by the 
Administration for operation in explosive atmospheres 
when flammable cargoes are carried aboard the ship. 

(g) Sufficient spare parts should be carried for each 
type of fan on board~ 

(h) Flame 3creens should be installed in.ventilation ducts 
when flammable cargoes are carried aboard the ship. 

3o2 £paces not normally entered 

Cofferdams, du0t keels, pipe tunnels, spaces containing 
cargo tanks and other spaces where cargo may accumulate should 
be capatle of being ventilated to ensure sufficient air to avoid 
the accumulation of toxic and/or flammable vapours and to ensure 
sufficient oxygen to provide a safe environment. Where a 
permanent ventilation system is not provided for such spaces, 
approved portable means of mechanical.ventilation should be 
provided. 

B. Electri~1_~quirements in ResEect of Flammable Cargoes 

General ·----~--- 
Electrical installations should be such as to minimize the 

risk of fire and explosion from flammable cargoes. Care should 
be taken to exclude sources of ignition from areas where 
flammable vapours may be present. 
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3o 4 Installations in RUID£.. rooms ,ftilld spaces conta.i.ning ,£§rgo 
tanks o ~.-.EiE..~ 
3a4.l Generally nn electrical installatinns should be 
:permitted in spaces containing carg0 tanks or pipeso 

3.4.2 Only gauging and monitoring equipment of 
intrinsically safe design should be used in cargo tanks or 
in spaces cnntaining cargo tanks or pipes. Consideration 
for the use of submerged motors and pumps may be given by 
the A~~inistration~ 

3o4o3 Only lighting equipment of explosion proof design 
should be used in pump roomo 

3o 5 Installatj.on in enclosed~aces immedia teJ:.l aft of - 
.f.2£}:@.EQ..~.91 - or above the_£argo tank ~~ 

3o5.J. Any electrical gauging or monitoring equipment should 
be of L1trinsi8ally safe d es i gn , 

3~5o2 Electrical equipment of explosion rroof design may be 
used in spaces where forced ventilation is fittedo 

3o5o3 Electrical equipment of enclosed ventilated design 
may be used provided the spaces may be regarded as non­ 
hazardous, and to which entrances and ventilation openings 
are situated at a safe distance from gas vents, exhaust 
outlets, etc. 

3. 6 ,;r:_n_s ta 1.la tions o.n_,ope~ _ d~~s 

3o6~1 Electrical equipment of explosion proof design only 
should be used on the cargo deck. 

306.2 Electrical equipment of enclosed ventilated design 
may be used on decks other than the cargo deck provided 
the equipment is situated at a safe distance from gas 
vents, exhaust outlets, tank openings, pipe flanges or 
cargo valves and at a safe height above the deck. 
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3o7 Bon.9:ing 

Independent carg0 tanks should be electrically bonded to 

the hull. 

3.8 Electrical reg1gremen ts for_ indi_vidual s~bstance~ 

Electrical requirements for individual substances are shown 
in column f of the Summary of Minimum Requirements, Chapter VI. 

c. Gauging 

3.9 Ge~ral 

Cargo tanks should be fitted with one of the following types 
of gauging devices: 

(a) Open device which makes use of an opening in the tank 
and may expose the gauger tn the cargo or its vapour. 
An example of this is the ullage opening. 

(b) Restricted device which penetrates the tank and which, 
when in use, permits a small quantity of cargo vapour 
or liquid to be exposed to the atmosphere. When not 
in use, the device is completely closed. The design 
should ensure that no dangerous escape of tank 
contents (liquid or spray) can take place in opening 
the device. 

(c) Closed device which penetrates the tank, but which is 
part of a closed system and keeps tank contents from 
being releasedo Examples are the float-type systems, 
electronic probe, magnetic probe and protected sight 
glass. 

(d) Indirect device which does not penetrate the tank 
shell and is independent of the tank. An indirect 
measurement for determining the amnunt of cargo is 
used such as weighing nf cargo, pipe flow meter, etc. 
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3 G 1n Gaufilp.;cfor ~individual s~s t~~ 

Types of gauging for individual substances are shown in 
column g of the Summary of Minimum Requirements, Chapter VI. 

De Va:Q~ De~ctio:t1 

3.11 Qene_ta:J; 

3.llol Ships carrying toxic and/or flammable cargoes should 
be equipped with at least two instruments designed and 
calibrated f'o r testing for the specj_fic vapours Ln question. 
If such instruments are not capable of testing for both 
toxic concentrations and fl2mmable concentrations, then two 
separate sets of instruments should be provided. 

3olL,2 Vapour detection instruments may be portable or 
fixed. If a fixed system is installed, at least one 
portable instrument ahou.Ld be provided. 

3ol2 Requirements_for individual substances 

Vapour detection requirements for individual substances are 
shown in column h of the Summary of Minimum Requirements, 
Chapter VI. 

Fire Protection 
._._.._.., . ----· 

3.13 Fir~3fti~guishing arrHngement~ 

3.1301 All ships irrespective of size carrying cargoes 
which are subject to this Code should be subject to 
Regulation 65 of Chapter II of the International Convention 
for the Safety of Life at Sea, 196n. 

3013.2 All sources of ignition should be excluded from 
spaces where flammable vapours may be present. 

3ol4 Fire-extinguishing equipment 

3~14.1 Suitable fire-extinguishing equipment for all 
products to be carried should be provided and kept in 
good operating order. 
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3.14.2 For products evolving flammable vapours such 
equipment should include a fixed fire-extingutshing system 
approved by the Administration for the cargoes to be 
carried. co2 and steam-smothering systems should be 
avoided unless due cnnsideration is given to the danger of 
static electricity. 

3 .15 Fir~xting11ish_:!-_!].l.L .... me .Qi~ 
Fire-extinguishing media considered to be suitable for 

certain products are listed for information in column i of the 
Summary of Minimum Requirements, Chapter VI., 

F. Personnel Protection ---~------ 
3ol6 Reguirements 

3.16.1 For the protection of crew members who are engaged 
in loading and discha~ging operations1 the ship should have 
on board suitable protective equipment consisting of large 
aprons, special gloves with :ong sleeves, suitable footwear1 

coveralls of chemical resistant material, and tight-fitting 
goggles and/or face shields. The protective clothj_ng and 
equipment should cover all skin so that no part of the body 
is unprotected. 

3.16.2 Work clothes and protective equipment should b2 kept 
in easily accessible places and in special lockers. Such 
equipment should not be kept within accommodation spaces 
unLe as c Lean ed c 

3ol6o3 Protective equipment should be used in any operation 
which may entail danger to personnel. 

3.16.4 Ships carrying toxic cargoes should have on board 
sufficient but not less than 3 complete sets of safety 
equipment each permitting personnel to enter a gas-filled 
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compartment and perform work there for at least 20 minuteso 
Such equipment should be in addition to that requi.reo. by 
Regulation 65 of Chapter II of the International Convention 
for the Safety of Life at Sea, 1960Q 

3ol6v5 One complete set of safety equipment should consist 
of': 

(a) one self-contained air-breathj_ng apparatus 
(not using stored oxygen); 

(b) pr·otective clothing, bcots, gloves and tight­ 
fitting goggles; 

(c) steel cored rescue line with belt; and 
explosion-proof lamp. 

3~16~6 The ship should have on board an adequate supply of 
air supplied by either a special compressor or by sufficient 
spare bottleso 

3cl6.7 At least one set of :Safety equipment as required 
in 3016.5 should be kept i:a a suitable clearly marked 
locker in a readily accessible place near the pump roe~. 
The other sets of safety equj_pment should also be kept in 
clearly marked easily accessible, suitable places. 

301608 The compressed air equipment should be inspected at 
least once a month by a reasonable officer~ At least once 
a year the equipment should be inspected and tested by lli~ 

experto 

3vl6.9 A stretcher which is suitable for hoisting an 
injured person up from spaces such as pump room, should be 
placed in a readily accessible location. 

3016.10 If the characteristics of a cargo should so 
require, some form of respiratory protection suitable for 
such cargo should be available for every person on board. 
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G. 

3.16.11 The ship should have on board medical first aid 
equipment including oxygen resuscitation equipment and 
antidotes for cargoes carried. 

3.16.12 Suitably marked decontamination showers and an eye 
wash should be available on deck in convenient locations. 

Tank Filling 

3.17 General 

Tanks carrying liquids at ambient temperatures should be so 
loaded as to avoid the tank becoming liquid full during the 
voyage having due regard to the highest temperature which the 
cargo may reach. 
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CHAPTER IV - SPECIAL REQUIREMENTS 

The provisions of this Chapter are applicable where specific 

reference is made in column j of the Summary of Minimum 
Requirements, Chapter VIo 

A. Special__ll~zements for Certain Ca£&Q_~ 

4.1 Carbon bi~ulphide 

4.lol Provisions should be made to maintain a water pad in 
the cargo tank during loading1 unloading and during transit. 
In addition, an inert gas pad should be maintained in the 
ullage space during transit. 

4.1.2 All openings should be in the top of the tank above 
the deck. 

4~lo3 Loadin6 lines should terminate near the bottom of 
the tank. 

4.1.4 A standard ullage opening should be p~ovided for 
emergency sounding~ 

4.l.5 Cargo piping and vent lines should be independent 
of piping and vent lines used for other cargo. 

4.1.6 Pumps may be used for discharging cargo provided 
that they are of a type designed to avoid liquid pressure 
against the shaft gland or are of a submerged type and are 
suitable for use with cargoo 

4GlQ7 I£ a cargo discharge pump is used, it should be 
inserted through a cylindrical well extending from the tank 
top to a point near the tank bottom. A blanket of water 
should be formed in this well before attempting pump 
removal unless tank has been certified as gas free. 
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4al;i8 Water or inert gas displacement may be used for 
discharging cargo provided the cargo system is designed 
for the expected pressure and temperatureo 

4.1,,9 Safety relief valves should be of stainless steel 
constructiono 

4Glail0 Because of its low ignition temperature and close 
clearances required to arrest its flame propagati0n~ carbon 
bisulphide requires safeguards beyond those provided by 
normal explosion-proof electrical equipment. 

4~ 2 ~tb}£!_ethe_,,_'.£ 

4c2.l Unless inerted9 natural ventilation should be provided 
for the voids around the cargo tanks while the vessel is 
under wayo If a mechanical ventilation system is installed, 
all tlowers sh ou'Ld be of non-sparking cons tru~tion. 
Mechanical ventilation equipment should not be located j_n 
the void spaces aurrounding the cargo tanks. 

4o2.2 Pressure relief valve settings should not be less 
than 0~2 kp/cm2 (3 psig) for gravity tan~so 

4.2.3 Inert gas displacement may be used for discharging 
cargo from pressure vessel tanks provided the cargo system 
is designed for the expected preasu~eo 

4.2.4 No electrical equipment except £or approved lighting 
fixtures should be installed in enclosed spaces ad ja cent to 
cargo tianlca , Lighting fixtures should be approved for use 
in ethyl ether vapours. The installation of electrical 
equipment on the weatherdeck should comply with the 
requirements of this Code. 
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4o2.5 In view of the fire hazard provisions should be made 
to avoid any ignition source and/or heat generation in the 

cargo areao 

4o2~6 Pumps may be used for discharging cargo provided that 
they are of a type designed to avoid liquid pressure against 
the shaft gland or are of a submerged type and are suitable 
for use with the cargo. 

4.2.7 Provisions should be made to maintain the inert gas 
pad in the cargo tank during loading, unloading and during 
transito 

4. 3 J:ij.qui§_ SUlJ2PUr 

4.3~1 Carg0 tank ventilation 

(a) Cargo tank ventilation should be provided to maintain 
the concentration of H2S below one-half of its lower 
explosive limit throughout the cargo tank vapour space 
for all conditions of c,rriage ioe., below lo85 per cent 
by volume. 

(b) Where mechanical ve~tilation systems are used for 
maintaining low gas concentrations in cargo tanks, an 
alarm sys tem should be provided to give warning if the 
system fails. 

(c) Ventilation systems should be designed and arranged to 
preclude depositing of sulphur within the system. 

4o3e2 Void spaces 

(a) Openings to void spaces adjacent to cargo tanks should 
be designed and fitted to prevent the entry of water, 
sulphur or cargo vapour. 
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(b) Connecti.ons should be provided to enable sampling 
and analyzing vapour in void spaces. 

(c) Temperature controls should be provided. 

4. 4 Ace'tO]lL.£:l.§£2.hJ!drin 

Acetone cyanohydrin must be stabilized with an inorganic 
acid to a pH of not more than 2~5. 

4 o 5 El~ ta ]:...-E.!l9~£!1.C2rn 

4o5ol Phosph:>rus should, at all times, be loaded, carried 
and discharged under a water blanket of 760 mm (30 inches) 
minimum deptho During discharge operations it should be 
arranged that water occupy the volume of phosphorus 
dischargedo Any water discharged from a phosphorus tank 
should be returned only to a shore installation. 

4.5.2 Tanks shou.Ld be designed and tested to a minimum 
equf va.cerrt water head of 211 4 m (8 feet) above the top of 
the tank, under designed loaaing conditions, taking into 
account the depth7 specifie gravity and method of loading 
and discharge of the phoophorus. 

4.5e3 Tanks should be designed so as to minimize the 
interfacial area between the liquid phosphorus and its 
water blanket. 

4o5~4 A minimum ullage space of one per cent should be 
maintained above the water blanket and should be filled 
with inert gas if phosphorus is carried in the liquid form. 

4e5,5 All openings should be at the top of cargo tanks 
and fittings and joints attached there+o should be of 
materials resistant to phosphorus pentoxide. 

RESOLUTION A.212(VII)  adopted on 12 October 1971 
CODE FOR THE CONSTRUCTION AND EQUIPMENT OF SHIPS 

CARRYING DANGEROUS CHEMICALS IN BULK 

JROSS
Pencil



- 41 - 

A VII/Res.212 

4.5.6 Phosphorus should be loaded at a temperature not 
exceeding 6o0c (140°F). 

4()5.7 Tank heating arrangements should be external to 
tanks and have a suitable method of temperature control to 
ensure that the temperature of the phosphorus does· not 
exceed 60°c (140°F). A high temperature alarm should be 
fitted. 

4e5.8 A water drench system acceptable to the Administration 
should be installed in all void s~aces surrounding the tanks. 
The system should operate automatically in the event of an 
escape of phospho rus , 

4o5o9 Void spaces referred to in 4.508 above should be 
provided with effective means of mechanj_cal ventilation 
whicb should be capable of being sealed off quickly in 
any eme1.gencyo 

4.5.10 Loading and discharge of phosphorus should be 
governed by a central system on the ship which, in addition 
to incorporating high level alarms, should ensure that no 
overflow of tanks is possible and that such operations can 
be stopped quickly in an emergency from either ship or 
shore. 

4.5ell During cargo transfer, a water hose on deck should 
be connected to a water supply and kept flowing throughout 
the operation so t:tat any spillage of phosphorus may be 
washed down with water immediately. 

4.5Ql2 Ship to shore loading and discharge connections 
should be approved by the Administration. 

RESOLUTION A.212(VII)  adopted on 12 October 1971 
CODE FOR THE CONSTRUCTION AND EQUIPMENT OF SHIPS 

CARRYING DANGEROUS CHEMICALS IN BULK 

JROSS
Pencil



- 48 - 

A VII/Res.212 

4o 6 Motor fuel anti-knock COIDJ2.2unds con:½,aining_TEL 

4.6.1 Tanks used for these cargoes should not be used for 
the transportation of any other cargo except those 
commodities to be used in the manufacture of motor fuel 
anti-knock compounds containing lead alkyls. 

4o6e2 If a pump room is located on deck level accordlng 
to 4.13.3, the ventilation arrangements should be in 
compliance with 4.13.2. 

4.6.3 Entry into cargo tanks used for the transportation 
of these cargoes is not permitted unless approved by the 
Administration. 

4.604 Air analysis should be made for lead content to 
determine if the atm0sphere is satisfactory prior to 
a Ll.owf.ng personnel to enter the pump room or void spaces 
surrounding the cargo tank. 

4. 7 Pr.2J2Y.lene oxide 

4g7.l Propylene oxide transported under provisions of this 
section should be acetyl8ne free. 

4o7.2 No other product should be transported in tanks 
certified for propylene oxide except that the Administration 
may approve subsequent transportation of other products and 
return to propylene oxide service if tanks, piping and 
auxiliary equipment are satisfactorily cleaned. 

4o7~3 All valves, flanges, fittings and accessory equipment 
should be of a type suitable for use with propylene oxides 
and should be cnnstructed of steel or stainless steel, or 
other materials acceptable to the Administration. 
Impurities of copper, magnesium and other acetylides-forming 
metals should be kept to a minimum. The chemical 
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composition of all material used should be submitted to 
the Administration for approval prior to fabrication. 
Discs or disc faces, seats and other wearing parts of valves 
should be made of stainless steel containing not less than 
11 per cent chromium. Mercury, silver, aluminium, 
magnesium, copper and their alloys should not be used for 
any valves, gauges, thermometers, etc. All packing and 
gaskets should be constructed of materials which do not 
react spontaneously with or lower the auto-ignition 
temperature of the propylene oxides. 

4$7.4 Pressure rating ~f valves, fittings an~ accessories 
should be not less than the maximum pressure for which the 
cargo tank is designed or the shut-off head of the cargo 
pump, whichever is greatere Threaded joints in the cargo 
liquid and vapour lines are prohibited. 

4.7.5 Filling and discharge piping should extend to 
wi thj_n l:'10 mm ( 4 inches) of +he tank bottom or any sump pit. 

4o7.6 Suitable means shou~d be provided to return vapours 
to the shore duri.ng car-go transfer. For this purpose, a 
valved connection should be provided to a vapour return 
line to shore. 

4.7.7 Tanks carrying propylene oxide should be vented 
independer:'uly of tanks carrying other products. 

4o7.8 :Manifolds fnr mounting multiple safety relief valves 
may be fitted with acceptable interlocking shut-off valves 
so arranged that at all times the required relief valve 
capacity wil1 be available to relieve internal pressure. 
The valving arrangements should be such tbBt no vapour 
will escape even if the "out-of-service" relief valve is 
removed. 
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4.? .9 Enclosed spaces in which cargo tanks are located 

should be: 

(a) inerted by injection of a suitable inert gas or 
well ventilated and monitored, or 

(b) if an inerting system is not installed, be fitted 
with forced ventilation of such capacity to provide 
a complete change of air every three minutes and 
arranged in such a manner that any vapours lost into 
the spacg will be removed. The ventilation system 
should be in operation at all times during cargo 
transfero 

4.7el0 All ventilation machinery should be of non-sparking 
construction. 

4,7.~l In no case should a~r be allowed to eater the cargo 
pump or piping system. During cargo transfer, vapour 
should not be discharged to the a trnosphere. 

4.7.12 Prior to disconnecting shore lines, the pressure 
in liquid and vapour lines should be relieved through 
suitable valves installed at the loading header. Lj_quid 
and vapour from these lines should not be discharged to 
the atmosphere. 

407.13 Propylene oxide may be carried in gravity type 
tanks when carried at pressures less than 0o7 kp/cm2 

(10 psig). Tanks should be designed for the maximum 
pressure expected to be encountered during loading, storing 
and d i,s charging cargo. 

4.7Gl4 Cargo tanks with a design pressure less than 
0.6 kp/cm2 (9 psig) require a cooling system to maintain 
the propylene oxide below the boiling temperature at the 
pressure at which it is carried. The cooling system may 
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not be r0qui.red if it can be demonstrated that the 
pz-o pyt.ene oxide can always be maintal.ned below its boiling 
temperature at the pressure at which it is carried. 

4:,7015 (a) Any cooling system should maintain the liquid 
temperature below 40°c (104°F) or below the boiling 
temperature, whichever is less. At least two complete 
cooling plants, automatically regulated by temperature 
variations within the tanks should be provided, each to be 
complete with the necessary auxiliaries for pro per­ 
operation. The control system should also be capable of 
being manually operatedo An alarm should be provided to 
indicate malfunctioning of the temperature controls. The 
capacity of each cooling system should be sufficient to 
maintain the temperature of the liquid cargo at or below 
the c.esign temperature of tr.;.e system" 

(b) An alternate arrangement may consist of three 
cooling plants, any two of which should be sufficient to 
maintain the liquid temperature at or below the design 
temperatureo 

(c) Cooling systems requiring compression of 
propylene oxide are prohibited. 

4e7.16 Pressure relief valve settings should not be less 
than Oo21 kp/cm2 (3 psig) for gravity tankso 

4-c 7 ol 7 When propylene oxide i.s carried, piping systems in 
propylene oxide service should not be used for any other 
product and should be completely separate from all other 
systems. The piping system should be designed so that no 
cross connection may be made either through accident or 
designo 

4.7~18 Filling density should not exceed 80 per cent for 
non-refrigerated pressure vessels. 
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4.7.19 The cargo should be shipped under a suitable 
protective padding, such as nitrogen gas. Original 
charging of the gas pad at the loading facility is not 
adequate. Additi0nal gas should he provided to maintain 
pad gas concentrationo Any padding gas selected should 
be at least 98.0 per cent pure and free of reactive 
materials. 

4e7.20 Prior to1 during, and after loading, if necessary, 
the cargo tank vapour space should be tested to ensure 
that oxygen content is 2 per cent or lesso 

4~7o21 A water s~ray extin~uishing system should be 
provided in the area where loading and unloading operations 
§re conducted. The capacity and arrangement should be 
such as to blanket effectively the area in way·-·of the 
loading manifold and exposed deck piping f0r propylene 
oxa de , The rate 0f discharge and the arrangement of 
pipj_ng and nozzles should be such as to give a uniform 
distribution over the entire area pr-0tected. Additionally, 
means should be pr-o vi.ded for local and remote manual 
opera-tiono The arrangement should ensure that any spilled 
cargo is washed away. A water hose with pressure to the 
nozzle, when atmospheric temperatures permit, should be 
connected ready for immediate use during filling and 
discharge operations and any spillage of propylene oxide 
should immediately be washed awayo The water spray 
extinguishing system should provide a uniform spray over 
the area of .application of O .175 t /m2. sec (0. 5 ga~lons) 

ft sec; 

4.7a22 A remote operational, quick closing shut-off valve 
should be provided at each cargo hose connection used in 
cargo transfer. Such valves should be of the fail-closed 
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(closed on loss of power) type and be eapable of local 
manual operation. The operating time for such valves 
should be such as to avoid excessive pressures in the 

piping on both ship and shore. 

4.8 Acids 

408.l The ship's shell plating should not form any 
boundaries of tanks containing mineral acids. 

4.8.2 Materials of construction of the tanks should be 
in accordance with 2el7, 2.18 and 4.12. Proposals for 
lining mild steel tanks and related pipj_ng systems with 
corrosion--resistant mo terials may be considered by the 
Administration. The elasticity of the lining should not 
be less than that of the supporting boundaiy plating. 

4c8. 3 Unless constructed wholly of corrosion--resistant 
materials or fitted with an approved lining, the plating 
thickness should take into account the corrosivity of the 
caigo. 

4o8.4 Flanges of the loading and discharge manifold 
connections shnuld be provided with shields which may be 
portable to guard against the danger of the cargo being 
sprayed; and, in addition, drip trays should also be 
provided to guard against leakage on to the deck. 

4.8.5 Because of the danger of evolution of hydrogen 
when these substane;es are being carried, no electrical 
equipment or other sources of ignition should be permitted 
in enclosed spaces adjacent to cargo tanks. 

408.6 Substances subjected to the requirements of this 
section should be segregated from oil fuel bunkers in 
addition t~ the segregation requirements in 2.6 to 2c9. 
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4~8.7 Provision should be made for suitable apparatus 
to detect leakage of cargo into adjacent spacesg 

4e8o8 Bilge pumping arrangements from the pump room and 
spaces immediately adjacent to tanks containing acids and 
drainage arrangements in pump rooms should be generally 
of corrosive resistant materials. 

4o9 Toxic product~ 

4o9ol Exhaust openings of tank vent systems should be 
located: 

(a) at a height of B/3 or 6 m (20 feet) whichever is 
greater above the cargn tank; 

(b) not less than 6 m (2n feet) above the fore and aft 
gangway, if fitted within 6 m (20 feet) of the 
gangway; and 

(c) 15 m (49 feet) from any opening or air intake to 
any accommodation and service spaces. 

4o9.2 Tank venting systems should be provided with a 
connection for a vapour return line to the. shore 

installation" 

4.9.3 Products should: 

(a) not be stowed adjacent to bunker tanks; 

(b) have separate piping systems; and 

(c) have separate tank vent systems. 

4.10 Cargoes inhib~ted against self-reaction 

4.10.1 Certain cargoes as listed in column j of the 
Summary of Minimum Requirements,Chapter VI, by, the nature 
of their chemical make-up tend to polymerize under certain 
conditions nf t·amperature, exposure to air or contact with 
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a ca ta Lys t , Mitigation of this tendency is carried out 
by introducing small amounts of chemical inhibitors into 
the liquid cargo er controlling the cargo tank environmento 

4.10Q2 Ships carrying these cargoes should be designed 
to eliminate from the cargo tanks and cargo handlj_ng 

system any ma te r La L of construction or contaminants which 
could act as a catalyst or destroy ~he inhibitor. 

4ol0o3 Care should be taken to ensure that these cargoes 
are sufficieLtly i:tL~ibited to prevent polymerization at 
all ti.mes during the voyage. Ships carrying such cargoes 
should be providea with~ 

(a) Cargo sampli.ng equf.pmen t and test facilities to ch e ck 
at periodic i~tervals, the inhibitor concentration 
should :l. t be of a type that deteriorates with age. 

(b) A supply of inhibitor and means of introducing and 
circulating the inhibitor into the cargo while en 
route, should it be required. 

4010.4 Ships using the exclusion of air as the method of 
preventing self-reaction of the cargo should comply with 
2.19.3g 

4~10.5 Venting systems should be of a design that 
eliminates blockage from polymer buildup. Venting 
equipment should be of a type that can be checked 
periodically for adequacy of operation. 

4.11.1 Unless the tank is specially designed to withstand 
the vapour pressur~ of the cargo provision should be made 
to maintain the temperature of the cargo below its boiling 
point at atmospheric pressureG 
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4,11.2 Connections for returning the expelled gases ashore 
during loading should be providedo 

4~llo3 Each tank should be provided with a pressure gauge 
indicating the pressure in the vapour space above the 

cargoo 

4Gllo4 Where the cargo is being cooled each tank should be 
provided with thermometers at the top and bottom of the 
tanko 

B. 

4ol2 Materials of construction 

4~12cil Copper, copper alloys, zinc, aluminium and mercury 
should not be used as materials of construction for tanks, 
p i.pe Lf.nes , valves, fittings and other i terns of equipment 
-that may come in contact with car.go liquid or vapour~ 

4.12.2 Copper, coyper alloys, zinc or galvanized steel 
ahou Ld nnt be used as ma teric'.ls of construction for tanks, 
pipelines, valves1 fittings and other items of equipment 
that may come in contaGt with cargo liquid or vapour. 

4012.3 Aluminium] magnesium, zinc and lithium should not 
be used as materials of construction for t~nks, pipelines, 
valves, fittings and other items of equipment that may 
come in contact with cargo liquid or vapour. 

4012.4 Copper and copper bearing alloys should not be used 
as materials of construction for tanks, pj_pelines, valves, 
fittings and other items of equipment that may come in 
contact with car~o liquid or vapour. 

4012.5 Aluminium or copper or alleys of either should not 
be used as materials of construction for tanks, pipelines, 
valves, fittings and other items of equipment that may 
come in contact with cargo vapour nr liquid. 
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401206 Aluminium, stainless steel or steel covered with a 
sui~able protective lining or coating should be used as 
materials of construction for tanks, pipelines, valves, 
fittings and other items of equipment that may come in 

contact with cargo liquid or vapour. 

4~12.7 Alkaline or acidic materials, such as caustic soda 
or sulphuric acid, should not be allowed to contaminate 
this cargn. 

4012.8 The following materials of construction should be 
used: 

(a) For concentratio~s of 98 per cent or greater, 
aluminium or stainless steelQ 

(b) For concentrations of less than 98 per cent, special 
acid resistant stainless steel. 

4:)1209 Copper, s Ll.ve r , mercury and magnesium or other 
acetylides-forming metals anf their alloys should not be 
used as materials of const~uction for tanks, pipelines, 
valves, fittings and other items of equipment that may 
come in contact with cargo liquid or vapour. 

4ol2~ln Copper and copper bearing alloys with greater than 
one per cent copper should not be used as materials of 
construction for tanks, pipelines, valves, fittings and 
other items of equipment that may come in contact with 
cargo liquid or vapour. 

4 .13 PUI!!E__,£9.£!ill?. 

4"13.1 Pump rooms if fitted should be situated within or 
adjacent tq the cargn tank areao 

4.13.2 The ventilation system as described in 3ol.2 should 
have a minimum capacity of at least 45 changes of air per 
hour based upon the total volume of spaceo The ventilation 
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system exhaust ducts should discharge at least 10 m 
(3208 feet) away from openings into accommodation spaces, 
intakes to ventilation systems, work areas or other 
similar spaces and at least 4 m (13"1 feet) above the tank 

decko 

4ol3~3 Pumps should be located in the cargo tank or the 
pump room should be located on the deck level. Special 
consideration by the Administration should be required for 
below deck pump roomo 

4.14 Overflow control 

The provisions of this section are applicable in addition 
to the required gauging devices where specific reference is made 
in column j of the Summary of Minimum Requireme~ts, Chapter VI. 

4ol4ol High_le.vel al~ Cargo tanks should be fitted with 
an alarm which will indicate when there is imminent danger 
of the tank being overfilled. Means should be provided to 
enable the alarm to be tested prior to luading. 

4.1402 Tank overflow control A system acceptable to the 
Administration should be provided to ensure that cargo 
tanks while being loaded cannot overflow onto the deck or 
overboardo 
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CHAPTER V - OPERATIONAL REQUIREViENTS 

5ol ~mE'~Ll. a::-.1owable que.ntity of_ca:cgo per tank 

5ol~l The quantity of a cargo, required to be carried in 
a Type I ship, should not exceed li250 m3 (4414303 cu.ftc) 
in any one tanko 

5olo2 The quantity of a cargo1 req~ired to be carried in 
a Type II ship1 should not exceed 39000 m3 (105944 cuofta) 
in any one tank. 

5.2 Carg_o in.formation 

5 o 2 o 1 Infnrma td on should be on board a:nd avad Labf,e to all 
concerned, gi·ring the necessary data for the safe carriage 
of the ca.r-goo Su0h information should include for each 
dangerous chemical carried: 

( . ' 1., 

(ii) 

A full description of t:..1e physical and chemical 
propertj_es, including reactivity, necessary for 
the safe containment of the cargo; 

action to be taken in the event of sp:ills or 
leaks; 

(iii) counter measures against accidental personal 
contact; 

(iv) fire-fighti.ng procedures and fire-fighting 
media; and 

( .. , ) pr-oc edur-e a for cargo transfer, tank cleaning, 
gas freeing and ballasting. 

5.2o2 If sufficient information necessary for the safe 
transportation of the cargo is not available, the cargo 
should be refused. 
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5.2o3 Cargoes which evolve highly toxic imperceptible 
vapours should not be transported unless perceptible 
additives are introduced into the cargo. 

5.3 fersonnel traini11_g 

5o3el All personnel should be adequately trained in the 
use of protective equipment and have basic training in the 
procedures, appropriate to their duties, necessary under 
emergency conditionsQ 

5.3o2 Personnel involved in carg0 operations should be 
adequately trained in handling procedures. 

5.3o3 Officers should be trained in emergency procedures 
to deal with conditions of leakage, spillage or fire 
involving the cargo and a sufficient number of them should 
be instructed and trained i~ essential first aid for 
cargoes carried. 

5.4 Tank entry 

5~4.1 Personnel should not enter cargo tanks void spaces 
around such tanks, cargo handling spaces, or other enclosed 
spaces unless: 

(i) the compartment is free of toxic vapours and 
not deficient in oxygen; or 

(ii) personnel wear breathing apparatus and other 
necessary protective equipment and the entire 
operation is under the close supervision of a 
responsible officer. 

5.4.2 Personnel should not enter such spaces when the only 
hazard is of a purely flammable nature except under the 
close supervision of a responsible officer. 
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5.5.1 During handling and carriage of cargoes producing 
flammable and/or toxic vapours, or when ballasting after 
the discharge of such cargo, or when loading cargo, cargo 
tank lids should always be kept closedo With any 
hazardous cargo, cargo tank lids, ullage and sighting 
ports, tank washing access covers should be open only 
when necessary. 

5. 6 Ad<!i tional o:2ara tional regui.-;:_~!!!en ts 

Additional operational requirements are found in the 
following paragraphs of th0 Code: 

lo?o3(a) 4o2o7 407.12 
2o5 4e 3ol 4.7.13 
206.1 4o4 4.7.15 
2o6.2(a) and Cb) 4.5.1 4.7.17 
2c6e4 4.5.4 4.7018 
2.14.2 4.5.6 4o7ol9 
2ol5<,2 4e5oll 4.7.20 
2.2lel 406.1 4.7.21 
2021.2 4.6.3 4.,7.22 
3c.ll.l 4.6.4 4.8.4 
3.llo2 4.7.1 4.8.5 
3ol6 4.7.2 4.8.6 
3al7 4.706 4.9.3(a) 
4olol 4.7.7 4.10.l 
4.1.7 4.7.9 4.10.,3 
4.1.8 4.7.ll 
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CHAPTER VII - LIST OF CHEMICALS TO VJJ:JICH THE CODE DOES NOT APPLY 

In the following are listed cer taf.n pz-oduc te which are not 
considered to come within the scope of the Code. The list may 
be used as a guide in considering tulk carriage of products whose 

hazards have not yet been evaluatedo 

Acetone 
Amyl acetate - iso 

" " ~ n 

" n - SGC 

Amyl alcohol - n 

" n - p~ iso 
t1 " - sec, n 
" " ... sec, iso 

" " - tert 

Butyl ace tate - iso 
" " - n 

" " - sec 
Butyl alcohol - iso, n, sec11 tez-t 

Cyclohexane 
Decyl alcohol - n 
Diethylene glycol 
Diethylene glycol - monoethyl ether 
Dipropylene glycol 
Ethyl acetate 
Ethyl alcohol 

EthyJ.ene glycol 
2-Ethyl hexanol 
Glycerine 
He~tane - n 
Hexane --- n 
He-xylene glycol 
Methyl ethyl ketone 
Methyl isobutyl ketone 
Nonyl Phenol 
Petroleum naphtha 
Perchloroethylene 
Proprionaldehyde 
Propyl acetate - iso, n 
Propyl alcohol - iso, n 
Propylene glycol 
Trichloroethane - alpha, 

beta, l.lol 

Triethylene glycol 
Tripropylene glycol 
~urpen tine 
Xylenes 
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