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Preface

This publication is intended for members of the federal marine industry, who are involved in ship loading
and unloading operations. The goal is to provide clarifications on the requirements for entry into cargo
holds in connection with the definition of confined space in Part 1 of the Maritime Occupational Health
and Safety Regulations, which is under Part |l of the Canada Labour Code (Code).

This document covers the following points:

1) the responsibilities of the employer and employees regarding confined space regulations under
the Code and the Maritime Occupational Health and Safety Regulations;

2) the risks of entering and carrying out operations in cargo holds;
3) workplace assessment and compliance; and

4) the tools and best practises to adopt.

1. Introduction

Recent research by the International Maritime Organization (IMO) [Document CCC 6/INF.7; June 10,
2019] listed at least 106 accidents reported between 1999 and December 2018, in which at least 140
people, 90 seafarers (65%) and 50 shore workers (35%), lost their lives from asphyxiation, poisoning
from toxic gases, explosion, or fire on ships carrying solid bulk cargoes.

Transport Canada recorded 10 additional deaths further to this research, between December 2018 and
June 2020, and it is also likely that several other cases were not identified. These accidents occurred
while entering a cargo space where the atmosphere presented hazardous conditions. Despite clear
guidelines from shipping companies to their crews, obligations from international regulations, and federal
regulatory requirements to protect anyone boarding ships to perform their jobs, preventable accidents
are still occurring in Canada.

2. Application - Definition of confined space, definition

The definition of a confined space is found in Part 1 of the Maritime Occupational Health and Safety
Regulations (SOR 2010-120), and is defined as follows:

confined space means an enclosed or partially enclosed space that:
a) is not designed or intended for human occupancy, except for the purpose of performing work;
b) has restricted means of access and egress; and
¢c) may become hazardous to any person entering it owing to

. its design, construction, location or atmosphere,
Il.  the materials or substances in it, or
Ill.  any other conditions relating to it. (espace clos)
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2.1 Identification of a cargo hold as an enclosed space

For a cargo hold to be considered an enclosed space, it must meet all 3 of the confined space definition
contained within the Maritime Occupational Health and Safety Regulations (MOHSR). This is
demonstrated below.

A totally or partially enclosed space which, at the same time:

A ship's cargo hold is, by configuration, a fully enclosed space when the hatch covers (bilge covers) and
access covers are fully closed and partially enclosed when the hatch covers and access covers are open.

a) is not designed or intended for human occupancy, except for the purpose of performing
work;

Cargo holds are not designed for regular and continuous occupation by workers. They are designed to
temporarily stow or transport a product, materials or substances.

b) has restricted means of access and egress;

Access to enter a cargo hold can be limited by their size and location. In some cases, the dimensions of
the openings may not exceed 450 mm (17.5 inches) of clearance. Access or egress routes are limited,
making it difficult to provide first aid, evacuation, rescue or other emergency response. Usually there are
two accesses, one at each end of the hold. One consists of a straight ladder with several landings, directly
attached to the bulkhead of the hold, and the other consists mostly of short ladders combined with a large
staircase (straight or spiral). These stairs are often covered or located between two bulkheads to protect
the structure from the impact of cargo and machinery during loading and unloading operations.

Appendix B has some photos showing examples of the restricted access routes to the cargo holds.

c) may become hazardous to any person entering it owing to:
I.  its design, construction, location or atmosphere,
1. the materials or substances in it, or
lll.  any other conditions relating to it.

Note: The adequacy of ventilation may be determined by the qualified person taking a risk-based
approach.

I.  The configuration of the access to the cargo hold can make it difficult or impossible to circulate
air to the entrances and to areas adjacent or connected to them. It may not be possible to properly
check the atmosphere from the exterior entrance to the accesses, when the construction of these
accesses has been designed in stages (see photos in Appendix B). If you encounter such a
situation, you should proceed step by step. The shape of the cargo hold is similar to a pit, typically
14 metres (about 50 feet) deep. The design of the cargo holds means that fresh air does not move
freely between the access ducts and the bottom of the cargo hold, despite the presence of
ventilation ducts. When a person uses access ladders or stairs, there is also a risk of slipping,
bumping or falling if the structural integrity of these means of access is compromised.

Il. Lethal gases may be present inside a cargo hold if it contains or has contained chemical or organic
substances that have decomposed or overheated. In general, cargoes of an organic or metallic
nature that appear to be harmless in the open air can cause a decrease in oxygen levels or
produce toxic gases, such as carbon monoxide (CO) or other gases that can contribute to a
hazardous atmosphere. Sometimes there is a structure that houses the access to the holds (often
called a stow), which can be used as storage space. This structure as well as the access could
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contain such gases, which could affect the quality of the atmosphere. It should not be assumed
that a space is safe because the hatch covers of the hold are open.

Another example is the presence of fumigants (pesticides) in a cargo hold. Fumigated cargo can
poison the air in the space where the hatch entrance is located or in the space leading to the hold.
Even if a fumigated hold has been ventilated, pockets of toxic gas may still be present inside the
hold. The air inside may also be too rich in oxygen, which increases the risk of fire or an explosion
if an ignition source is present or introduced. These hazards should be considered when the
qualified person performs their assessment.

lll. It is also possible that leaks on the vessel may be present through cracks in various pipes and
valves (e.g., suction points on the bottom of holds). A crack in a bulkhead, or a defective weld or
hole caused by corrosion, can allow dangerous gases to pass through without the crew being
aware. In addition, a previously tested space deemed to be safe could present risks when
machinery with an internal combustion engine is used inside the cargo hold. Exhaust gases
(carbon monoxide or carbon dioxide), in combination with the handling of oxidizing bulk cargoes,
can compromise and rapidly change the quality of the atmosphere.

In short, a cargo hold meets the definition of an enclosed space. The employer shall assess the risks to
which persons are likely to be exposed, establish entry procedures and ensure that the risk is controlled
at all times and maintained within the exposure limits for hazardous substances specified by the American
Conference of Governmental Industrial Hygienists (ACGIH) as required by Part 20 of the MOHSR.

3. Employer's Confined Space Obligations When Working in a Cargo
Hold

According to the order of priority in section 122.2 of the Code, employers must eliminate hazards, then
reduce them if they cannot be eliminated, then implement safe work procedures, and finally provide
appropriate equipment, material and protective devices to ensure the health and safety of workers.

The qualified person or marine chemist shall assess the confined space (cargo hold) before a person is
permitted to enter, establish entry procedures and procedures for evacuation in the event of an
emergency (MOHSR Parts 14 and 21). A work permit must be issued (Part 13 of the MOHSR). It is
mandatory for the employer to provide training and procedures for the use of personal protective
equipment (Part 10 of the MOHSR).

The employer must consult with the Policy Health and Safety Committee (where one exists) or the
Workplace Health and Safety Committee or its representative to:

1. Identify and assess known and foreseeable hazards related to accessing and working in a
cargo hold;

Determine preventive measures and safe work procedures;

Train all persons in safe working procedures on how to safely use and wear the protective
equipment and gear required to access a cargo hold and during loading and unloading
operations on a vessel; and,

4. Review the effectiveness of the program whenever the risk conditions change and at least
once every 3 years (Part 7 of the MOHSR).

Note: Technical aspects such as training requirements may be determined by the qualified
person taking a risk-based approach.
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3.1 Confined space hazards when working in a cargo hold

Note: Confined space hazards may be determined by the qualified person using a risk-based approach.
Engulfment hazards may not be present in all circumstances.

There are at least four types of risks to consider:

1) Lack of awareness of the risks associated with the physical configurations of the holds and
its restricted access;

2) The risk of asphyxiation due to the presence of a dangerous atmosphere (lack of oxygen,
explosion or fire, etc.);

3) Conditions causing a change in air composition during handling operations (presence of
gases, particles, etc.);

4) The danger of being swallowed or crushed by the moving cargo.

1) The configuration of the cargo hold, and its accesses can be problematic. On board bulk carriers, the
ventilation ducts for the holds are often located in the upper part of the structure, leaving the lower
part ventilated only through the opening in the hatch covers. Always observe the configuration of the
hold before entering it. If you have such a configuration, confirm that the entrance is secure with your
supervisor.

2) In a cargo hold, the greatest risk is asphyxiation due to the presence of a dangerous atmosphere.
Oxygen depletion is often caused by various chemical or biological reactions between the cargo and
the ambient air. According to the available data, most fatal accidents related to lack of oxygen occur
in enclosed stairways. These spaces usually have no ventilation system and may be blocked at the
other end by cargo.

The effects on the human body caused by the decrease in oxygen levels in the air

% of oxygen in the air Effect

23.5% Enriched atmosphere, disorientation, breathing, and vision problems
19.5% Minimum acceptable oxygen level

15 to 19.5% Coordination of movements affected

12 t0 14% Breathing is faster. Judgement is affected

10 to 12% Breathing increases and lips turn blue

8 to 10% Fainting, nausea, unconsciousness, vomiting

6 to 8% 8 min.: fatal; 6 min.: 50% fatal; 4 to 5 min.: survivable

4 to 6% Coma in 40 sec. Dead in 3 mins

(Source The Standard Club, A master’s guide to Enclosed Space Entry)

Warning: never use pure oxygen for ventilation
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3) In addition to the problems that lack of ventilation can cause, certain conditions can change in a hold
during operations. The presence of large quantities of dust can make the atmosphere hazardous,
especially if the dust is flammable (e.g., grain dust) and can be harmful to the worker's health. If a
water mist is used to keep the dust inside the hold, it may trap the machinery exhaust longer in the
hold. Some cargoes in contact with water can release toxic gases. It is essential to consult the
safety data sheet before starting cargo operations.

4) Swamping or crushing can occur when a person enters a hold and can be submerged, suffocated, or
trapped by falling loose material. Loose or granular bulk materials stowed in a hold, such as some
grains, can engulf a person when operating on this type of equipment. Some bulk cargoes can
agglomerate and form a kind of bridge that can collapse (see pictures below).

(Source: Transport Canada, Marine Safety)

(Source: Cargo Damage from Wetting, Sweat and
Moisture Migration, Steamship Mutual, April, 2013)

4. Types and list of cargoes to which condition (c) of the definition
of confined space is always present

Note: The qualified person may assess the hazards using a risk-based approach.

The International Maritime Solid Bulk Cargo Code (IMSBC Code) and its successive editions require
shippers to provide the ship's master with information on the nature of the cargo and the potential hazards
involved in its carriage and handling during loading and unloading operations. This information is
recorded on the “Shipper's Declaration for Solid Bulk Cargoes" (a sample of this form with the information
to be included is provided in Appendix A) and will also be accompanied by a "Safety Data Sheet
(Appendix D)."

It is very important to know the characteristics of the cargo and the potential dangers that are present
before entering a hold. The following types of cargo (4.1 to 4.6) meet condition (c) in a systematic manner.
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4.1 Solid bulk cargoes in Group B (or a combination of Group B and another
group)

Group B cargoes have chemical hazards (gas release, heating, etc.). They are described in Chapter 9 of
the IMSBC Code. This Code has safety data sheets for each type of bulk cargo and includes some of
their characteristics. The alphabetical list of Group B cargoes (or a combination of Group B with another
group) specified in this Code can be found in Appendix E of this document. The complete list of solid
cargoes with English-French-Spanish translation of all cargo names can be found in Appendix V of the
IMSBC Code.

4.2 Coal

Coal is a Group B bulk cargo. Coal also causes a decrease in oxygen levels and is involved in most of
the fatal accidents during handling operations. Two dangerous characteristics of coal are the emission of
methane (a flammable gas) and carbon monoxide. Due to the potential presence of methane gas, it is
imperative that a smoking ban be enforced for all workers when a coal shipment is being handled. In the
past, levels indicating only 4% oxygen have been measured in cargo hold accesses. Always consult the
safety data sheet (example in Appendix D) for the characteristics of a coal shipment, as these may vary
depending on the origin of the shipment (the mine where the coal was mined).

4.3 Grain and grain products

Grain and grain products in bulk may appear harmless in the open air, but when stowed inside a cargo
hold they can present similar risks as Group B cargoes. It all depends on the type of grain and its
characteristics. The dangers of this type of cargo are flammability, toxicity, oxygen depletion, and self-
heating. In addition, there is a risk of being buried, especially when grains clump together after absorbing
moisture. This causes the formation of walls/floating cargo that no longer flow and may fall and bury a
person.

4.4 Fumigated cargo

Many cargoes, especially grains and grain products and wood,

are treated with fumigants to prevent contamination by insect Fumigation Sign Affche signalant afumigaton
pests. Although the holds are degassed when the ship arrives at

its destination, pockets of toxic gas may still be present in some

areas. Many deaths have occurred as a result of entering a space

that was improperly degassed or contaminated by a leak of
fumigant from an adjacent fumigated space. Any worker who
sees a sign indicating that a space has been or is being fumigated
must check with their supervisor to ensure that the space has a
safe atmosphere before entering it.

[Source: CFTR (SOR-2007-128)]
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4.5 Shipments of wood or wood pellets

Wooden cargoes are subject to oxidation, which lowers the oxygen
level in the hold. This reaction produces carbon monoxide (CO),
which is an odourless, tasteless gas that does not irritate the eyes or
respiratory tract. This gas is also flammable and deadly in high
concentrations (ACGIH limit is 25 ppm for eight hours). In some
accidents, oxygen percentages as low as 6% have been recorded;
at this level death is very quick.

(Source: Transport Canada Image
Bank)

4.6 Metal concentrates and scrap metal shipments (including trimmings,
chips, etc.)

Metal concentrate shipments are subject to the oxidation process, so the level of oxygen in the
atmosphere will be reduced. In the case of scrap metal cargoes, oxidation is accelerated if the cargo is
wet or damp. The riskiest area is the access to the cargo holds, especially if they are closed (see photos
in Appendix B: Example of Access Holds).

5. Confined space regulatory requirements (Part 14 of the MOHSR)

Subsection 171(1) requires the employer to have a marine chemist or other qualified person assess any
hazardous substance in the confined space and determine what tests are required to establish the
likelihood of employees being exposed hazards. The qualified person may assess these hazards using
a risk-based approach.

The person shall verify that the concentrations of any chemical agent do not exceed the limits of the
exposure values established by the most recent version of American Conference of Governmental
Industrial Hygienists (ACGIH) (Part 20 of the MOHSR) and that the concentration of hazardous
substances, other than chemical agents, present in the air does not present a risk. The percentage of
oxygen must be maintained at no less than 19.5% and no more than 23% during the time a person is in
the cargo hold.

5.1 Content of the report

The qualified person shall complete and sign an assessment report that contains the following information
[subsection 171(3)]:

a) the name of the vessel,
b) the location of the enclosed space on the vessel,

c¢) the results of the assessment of the concentrations of hazardous substances (chemical and others)
and the percentage of oxygen;
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d) type, model, and serial number of any instrument used, including the date of calibration;
e) the risk assessment of the confined space;
f) work procedures and instructions for entry, inside the cargo hold and exit;

g) the required protective equipment (Part 10 of the MOHSR);

h) the emergency procedures to be followed in the event of an accident, an activated alarm device,
including the evacuation procedure.

Note: The length of time that the assessment is valid for may be determined by the qualified person.

5.2 Additional requirements — Cargo Hold attendant

The qualified person should consider all the requirements specified in the regulation. Below are some
points to consider.

Before a permit is issued, the requirements in sections 166 and 168 must be met and recorded in the
qualified person’s report. Under paragraphs 171(2)(a) to (c) or 173(1)(b) to (e), a cargo hold attendant
will be required [173(3)], if appointed by the qualified person and where the following conditions cannot
be complied with:

a) The concentration of any chemical agent to which a person is exposed will not exceed the ACGIH
exposure limit value;

b) The concentration of hazardous substances—other than chemical agents—in the air of the confined
space does not present a risk to the health and safety of the person in the space;

¢) The percentage of oxygen in the confined space is between 19.5% and 23% by volume

or
a) That the material cannot swallow or engulf a person [173(1)(b) and (c)].
b) That the mechanical or electrical equipment does not cause a hazard, [173(1)(d)].

c) The entrances and exits are large enough to safely pass through while wearing the protective
equipment, [173(1)(e)].

The qualified person must establish an access control system for the entrances. The supervisor must be
qualified, stand outside the confined space, and be in communication with the person inside the confined
space. The person inside the confined space must have an adequate alarm device to summon help. The
required emergency equipment must be close to the entrance and ready for use. Training in emergency
evacuation procedures as well as first aid training is required. The emergency evacuation procedures
may be determined by the qualified person using a risk-based approach.
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6. Confined space entry procedures (Part 13 of the MOHSR)

6.1 Work permit content

The employer is required to issue a written work permit to every qualified person before they begin work
in the confined space (section 166 of the MOHSR). The work permit must include the following
information (section 167 of the MOHSR):

a) the name of the person issuing the permit;

b) the name of the holder;

c) the validity period;

d) the type of work to be performed and its location;

e) the assessment of the risk factors inherent in the performance of the work and the resulting
instructions, in particular:

i. the work procedures to be followed,

ii. if applicable, identification of the equipment to be locked out in accordance with CSA
Standard CAN/CSA-Z460-05, Control of Hazardous Energy: Lockout and Other Methods,

iii. adescription of the safety tests to be carried out before, during, and after the execution of the
work,

iv. the particulars of the labels or signs to be used, if any,
v. the protective equipment to be used, if any,
vi. procedures to follow in case of emergency,
vii. a description of the locations, work, and electrical equipment to which the instructions apply,

viii.  reference to any other work permits that may affect the work procedures to be followed or the
procedures to be followed in an emergency.

The work permit is signed by the holder and the employer, who explains to the holder the conditions of
the permit, as well as the rights and obligations arising from it, and is informed/trained on all procedures
and instructions to be followed. When the permit expires, all persons should leave the space. A new entry
will be permitted upon issuance of another permit (section 168 of the MOHSR).

6.2 Records

The assessment (Part 14 of the MOHSR) and the permit (Part 13 of the MOHSR) must be retained by
the employer for a period of two years.

10
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7. Other hazards — Hazard Prevention Program (Part 7 of the
MOHSR)

According to Part 7 of the MOHSR, the employer must develop a hazard prevention program in
conjunction with the OHS committee or representative to prevent accidents, injuries and illnesses in the
workplace. The program must include methods of risk identification and assessment, prevention
measures, and employee training. The employer must review the effectiveness of the program, including
confined space entry, at least every three years and whenever the hazard conditions have changed or
new hazard information becomes available.

All workers involved in cargo handling operations on board a ship shall be trained by the employer in
relation to the following:

a) The employer's hazard prevention program and how it applies to workers who have access to
cargo holds;

b) Steps to follow before entering a cargo hold, proper entry and exit procedures;

c) The known and foreseeable hazards to which they may be exposed during handling operations,
and the training required in the use of personal protective equipment;

d) Control equipment for the level of oxygen and other possible gases and protection needed before
entering a hold and during the work to be done.

The employer and employee must certify in writing that the training was provided and received in a
logbook and the logbook must be kept for a period of two years.

In addition, the employer should consider subsection 238(1) of Part 19 Materials Handling and Storage
— section 3

Each enclosed work area in which materials handling equipment with an internal combustion engine is
used shall be ventilated to prevent the concentration of carbon monoxide (25 ppm) in the ambient air
from exceeding the exposure limit values set out in the most recent edition of the document published by
the American Conference of Governmental Industrial Hygienists, entitled Threshold Limit Values (TLVs)
and Biological Exposure Indices (BEls).

For each enclosed work area in which materials handling equipment with an internal combustion engine
is used, the employer must keep a record of the date, time, location, and results of carbon monoxide
testing.

8. General precautions!

Access hatches or doors to cargo spaces should always be assessed prior to entry and checked
especially when access is not required.

A hatch cover or access hatch that is left open may be mistaken for an indication that the atmosphere is
safe. Some form of barricades or a chain with a warning sign is useful to prevent unauthorized access.

A qualified terminal or stevedoring company representative must determine if it is safe to enter a cargo
hold by ensuring that:

'Resolution A.1050 (27), part 6, IMO, 2011
11
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9.

Potential hazards have been identified and assessed;

. The space was adequately ventilated to remove toxic or flammable gases and to ensure that an

adequate level of oxygen was continuously present in the cargo hold;
The atmosphere of the hold and its accesses was checked with calibrated instruments;
The space is safe for entry and is well lit;

A communication system has been established between all parties for the duration of the entry
and that this system has been verified;

If necessary, a supervisor was posted at the entrance to the hold;

Rescue equipment has been placed nearby ready for use and that rescue procedures are in place,
known and understood;

Personnel are equipped with the proper PPE for entry and the tasks to be performed in the hold;
and,

The permit was issued and signed for the entry of workers in each hold.

Only trained personnel may enter the cargo holds, stand guard at the entrance, or be a member of a
salvage team. Training should include at least:

1.
2.
3.

Identification of hazards to be faced when entering a cargo hold;
How to recognize the signs that have an adverse effect on health when entering; and,

Knowledge of the protective and emergency equipment necessary to perform work with a specific
cargo.

Any equipment used in conjunction with entry (PPE, life-saving equipment, etc.) into a hold must be in
good condition and ready for use.

8.1 Ventilation before entering a cargo hold

Natural ventilation may not be sufficient. If contaminants or low oxygen levels are present during the
atmosphere check, mechanical ventilation should be considered prior to entering the cargo hold access.
One way to ensure that fresh air replaces contaminated or oxygen-deficient air is to use a fan with a large
diameter hose. By placing the flexible duct in the vicinity of the bottom of the access space, fresh air
should spread throughout the space to reach and maintain a safe atmosphere.

If the configuration of the space does not allow you to install the vent properly, lower it to the lowest
accessible point without entering the space and start venting. If you have to enter the space to install the
ventilation duct, don't take any chances:

a) Use appropriate instruments to check the air quality at different heights (e.g., in the upper,
middle, and lower parts) and other isolated corners before entering;

b) Wear a self-contained breathing apparatus while everything is being installed,;
c) Never enter without the supervision of another person;

d) When everything is in place, get out before starting the ventilation; and

12
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e) Repeat these steps (a, b, ¢, and d) to the last level.

Some equipment manufacturers provide you with tables indicating the minimum ventilation time for a
given space (in m® or ft®) according to the capacity of your ventilation system.

8.2 Measuring the atmosphere

Access to cargo holds should not be allowed until an
atmosphere check has been carried out by a
qualified person with instruments calibrated and
approved for the nature of the cargo. The
atmosphere check should confirm that all areas are
safe to enter. The holds and their access should be
checked for:

e The level of oxygen

¢ Flammable vapours and gases

’4:&:!4:1-

[ L=y~

e Toxic gases and fumes

(Source: CSA, Standard Z1006-F16)?

The atmosphere may be different at different locations in the confined space

Continuous monitoring should be considered if the atmosphere in the hold is subject to change. The
wearing of a personal detection device (badge - portable detector) capable of detecting the level of
oxygen or other dangerous gases may be mandatory. This matter may be determined by the qualified
person.

When measuring the atmosphere, do not do so when the ventilation is on, as the readings of your device
may be distorted.

When taking your measurements, do so at different levels to get a better picture of the space being
audited. At each checkpoint/level, leave your instrument at that level for an appropriate period of time
depending on the depth of the reading (consult your instrument's technical data), to give you an accurate
idea of the atmosphere's composition at each level.

The use of a flexible hose must correspond to the depth of the cargo hold. Lethal gases are usually
heavier than the ambient air and are found at the bottom of the hold. Moreover, it is likely that even with
mechanical ventilation, it is not possible to remove some of the gases. The same goes for some lighter-
than-air gases, which may not come out, even if the access or hatch covers are open.

2 With the permission of the Canadian Standards Association (carrying on business as CSA Group), this document is
reproduced from the CSA Group Standard, CSA Z1006-F16 (C2020), Management of Work in Confined Spaces, licensed and
copyrighted to CSA Group, 178 Rexdale Boulevard, Toronto, Ontario, L4AW 5N6. This reprint does not represent the complete
and official position of CSA Group on the subject matter, which is represented by the full text of the standard. This document
has been authorized for use, but CSA Group shall not be responsible for the manner in which the information is presented
and interpreted. For more information or to purchase standards from CSA Group, please visit their site csagroup.org or call
1-800-463-6727.
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T 1~ T T T Tegtirllg the.Air

Methane Always test the air at Good Air
Lighter than air various levels tobe | | (usually)
sure that the entire !
Carbon Monixide space is safe |
(similar to air) I Poor Air
Good air at the

- . opening does not
Hydrogen Sulfide mp:an I?IEIE is good

¢ (heavier than air) ¢ air elsewhere in the ID Deadly Air

J, Jﬂ ¢ space!

(Source: Interpretation from Standard Club's "A Master's Guide to Enclosed Space Entry" produced by Transport Canada Graphics

Always consult the cargo's safety data sheet to assess what types of gases may be present. Some gases
may not be detected by your device. Detection devices designed to detect specific gases should be used.

Verification devices used must be calibrated according to the manufacturer's instructions and a date must
be recorded to indicate the next calibration. A device that has exceeded its calibration date should not be
used. In addition, a check of each device must be done before each entry into a confined space.

8.3 Precautions during cargo hold entry

o Make sure you wear the personal protective equipment required by your employer including a
personal gas detection device and that it has been checked, calibrated, and programmed with
the appropriate alarm settings;

o Make sure the space is well lit;

o Keep in touch with the workplace responsible person;

o If you feel dizzy or sense that something is wrong, exit the space immediately;
¢ Always have the proper PPE for the type of cargo you are handling;

e Continuously monitor the atmosphere by wearing your personal detection device during the
entire time you are working in the hold. Wear your device so that it is not covered by your
clothing;

e The person in charge of the work area and the qualified person should check the atmosphere
during handling operations to detect changes that may occur during operations. If the air quality
deteriorates, the hold shall be evacuated;

¢ In any case, if you see an unconscious person in an access or in a hold, do not go in, ask for
help immediately and start the emergency procedure. Several lives were and can be lost in an
unplanned rescue attempt.
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9. Significant points

The warning signs on the vessel

If, as a worker, you need to access a workplace and you notice this:

Danger
Ventilation Confined space

to be used
Do not enter

prior to entry without a permit

to work

e

(Source: IMO SIGNS CATALOGUE, A-SPE Europe sp. J.)

1. Do not enter—a checklist must be completed and signed by a qualified person;

2. Make sure that an entry permit has been completed and that your name is on it. The checklist and
the entry permit can be on the same document (example in Appendix C);

3. If a crew member opens an access with symbols similar to those shown above, do not enter
immediately. Wait for confirmation from your supervisor, as the atmosphere must be checked
before entering;

4. Always carry a portable oxygen detector (detection badge). If the alarm sounds during entry, exit
immediately;

5. Do not rely on the crew members to tell you whether the compartment is safe or not. Atmospheric
assessment should be a joint venture between the terminal and the ship. The terminal must
complete its own evaluation and entry permit.

9.1 Other information — The BLU Code

Since 1998, international measures have been in place to promote the exchange of information between
the ship and the terminal representative. These measures are explained in detail in the IMO Code of
Practice for the Safe Loading and Unloading of Bulk Carriers (BLU Code and Manual). One of the
highlights of this Code is the checklist that must be completed prior to the start of operations by the
terminal and the ship upon arrival of the ship at the dock. Two of the standard questions on this list are:
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12. Has the shipper provided the master with the D D
properties of the cargo in accordance with the BLU CODE
requirements of chapter VI of SOLAS? ,  TNCLD0m B MANGAL
13. s the atmosphere safe in holds and enclosed D D

spaces to which access may be required, have
fumigated cargoes been identified, and has the
need for monitoring of atmosphere been agreed

by ship and terminal? WO

(Source: BLU Code, OMI, 2011)

Consequently, the Master of the vessel must be in possession of the information required to identify the
hazards associated with the cargo he is carrying and must transmit it to the terminal.
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Appendix A: Solid Bulk Cargo Declaration?

According to section 4.2.2 of the IMSBC Code, the following cargo information must be confirmed in
writing and by appropriate transport documents before loading.

1. The Bulk Cargo Shipping Name (BCSN) when the cargo is listed in this Code. Other designations
may be used in addition to the BCSN;

The cargo group (A and B, A, B or C);

The IMO class of the cargo, if applicable;

The IMO number preceded by the letters "UN" of the cargo, if applicable;
The total quantity presented for transport;

The stowage ratio;

The need for securing and the methods of securing, if applicable;

The possibilities of slippage, including the angle of repose, if any;

© ® N o 0 &~ Db

In the case of a cargo of concentrate or other cargo that may liquefy, additional information, in
the form of a certificate, on the moisture content of the cargo and its permissible moisture content
for transport purposes

10. The likelihood of liquid base formation (see section 7.2.3 of the Code);
11. Toxic or flammable gases that may be released from the cargo, if any;

12. Flammability, toxicity, corrosion effects and the ability of the cargo to cause oxygen depletion, if
applicable;

13. Self-heating properties of the cargo and the need for securing, if applicable;
14. Properties when releasing flammable gases in contact with water, if any;
15. Radioactive properties, if any;

16. Information on whether or not the cargo is classified as harmful to the marine environment in
accordance with Appendix | to Annex V of the International Convention for the Prevention of
Pollution from Ships, 1973, as modified by the Protocol of 1978 relating thereto, as amended;
and

17. any other information required by the national authorities.

ltems 7 and 11 to 16 should be considered when planning handling operations by the supervisors of the
crews that will be handling the loading/unloading.

3 Free translation from an extract from IMSBC Code, edn. 2018, section 4.2.2, of the IMO
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Cargo declaration form for solid bulk cargoes

BCSN

Sender Transport document number
Recipient Carrier

Name/means of transport Instructions or other remarks

Port/place of departure

Port/place of destination

General description of the cargo (type of material/grain size)

Bulk cargo specifications, if applicable:
Stowage coefficient:

Angle of repose, if any:

Stowage methods:

Hazardous chemical properties*:

For example, class and UN number or "MHB”

Group to which the cargo belongs Permissible moisture content for transport purposes
[] Group A and B*
[1 Group A* Moisture content at time of shipment
[l GroupB
[T GroupC

*For cargoes that can liquefy (Group A cargoes and Group A and B
cargoes).

Classification in the context of MARPOL Annex V Additional certificates*®

Certificate of moisture content and allowable moisture content
for transport purposes

[J  Harmful to the marine environment

[1 Non harmful to the marine environment
Air exposure certificate

Relevant specific properties of the cargo (e.g. extremely soluble in " )
[ Certificate of exemption

water)

[1 Other (specify)

*If required.
DELARATION Name/position, company/organization of the signatory
| hereby declare that the description of the shipment is complete Place and date

and accurate and that, to the best of my knowledge and belief, the Signature on behalf of the sender
test results and other specifications provided are satisfactory and
can be considered representative of the cargo to be loaded.

18
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Appendix B: Example of Access Holds

The entrance to these access holds is usually well defined.

i

(Source: Transport Canada, Marine Safety)

LHE %
(11 !

(Source: Investigation Department, Maritime Affairs, Rep. of the Marshall Islands)

Spiral ladder is often protected by partitions (right image), is often poorly lit and poorly ventilated (air
does not circulate when the cargo covers the lower part).
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(Source: Investigation Report No: 55E /2014 Rep. of Cyprus)

Access ladder located between two wedges with different landings. Usually very small, poorly lit, and a
poorly ventilated space. This type of ladder is not visible from either side of the wall.

Vertical ladder

Forward

Access hatch

AN

First
landing
platform

T

Vertical
ladder

Access door

AILEELEREEAVARLERARRRANRGY

No. 9
140m cargo hold > Middle
80 10 = landing
platform

Access door NO. 8
hold

it / Access door
Access trunk -

(enclosed space)

(Source: Marine Accident Investigation Section, Marine Department of Hong Kong*)

“The photos and drawings published on page 19 of this publication are subject to intellectual property rights held by the
Marine Department, HKSAR Government. Any reproduction, adaptation, distribution, dissemination, or making available of
such works in any form associated with intellectual property rights is strictly prohibited.
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Appendix C: IMO Permit Form

UNCLASSIFIED / NON CLASSIFIE

General
Location/name of the enclosed space:
Reason for entry:
Validit f th
Idl. y o € Date and time To Date and time
permit

Part 1 — Pre-entry preparation
(Must be verified by the person in charge)

Was the space effectively ventilated by mechanical means? Yes [ No [
Has the space been isolated by closing off any pipes, ducts, or valves or by turning off the power supply? Yes [ No [
Has the space been cleaned where necessary? Yes [] No []
Has the atmosphere been tested and is it safe to enter? Yes [ No []
Result of the readings of the detection device before the entry
Potential hazards Permitted limits Data collected

Oxygen rate in %. Min. 19.5% to max. 23%
Carbon monoxide (CO) 35 PPM
Hydrogen sulphide (H2S) 10 PPM
Flammable or combustible gases (LEL) Max 10% LEL
Temperature
Others
Realized by: Date and time:
Model and number of the gas detector:
Are arrangements in place to do frequent atmosphere checks when the space is occupied and after breaks? | Yes [] No [
Have measures been taken to effectively ventilate the confined space while it is occupied? Yes [ No [
Is access to the confined space and lighting adequate? Yes [ No [
Is life-saving and resuscitation equipment nearby or at the workplace? Yes [ No [
Has a person been designated to provide constant surveillance at the entrance to the confined space? Yes [ No [
Has the person in charge of the workplace been notified that a person or a crew is going to enter the confined ves [1 No [J
space?
Has a system of communication between all parties has been established and understood by all personnel

. ) Yes [ No [
who will have access to the confined space?
Have emergency and evacuation procedures been established and understood by personnel who will have

) Yes [ No [

access to the confined space?
Has the equipment used been inspected and is in good condition before entering the confined space? Yes [ No [
Are the personnel wearing the correct personal protective equipment and have the necessary equipment to ves 1 No [J

perform the task?
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Part 2 — Pre-entry checks
(Must be done by each person entering the confined space.)
I have received instructions and permission from the supervisor or a responsible person to enter the confined space. Yes [] No O
Part 1 of this licence has been satisfactorily completed by the supervisor or person in charge. Yes [0 No [
| have accepted and understand the communications procedures. Yes [ No (|
| agreed to report to the person responsible for monitoring me every minutes. Yes [] No O
Evacuation and emergency procedures have been agreed upon and are included. Yes [] No O
I am aware that the space must be evacuated immediately if the ventilation stops or if atmosphere tests show a change
. . o Yes [0 No [
in the established safe limits.
Part 3 — Self-contained breathing apparatus and other equipment
(Must be checked jointly by the person entering the confined space and the person in charge.)

Persons entering the confined space are familiar with the breathing apparatus. Yes [0 No [
The self-contained breathing apparatus was checked as follows:

1. Pressure gauge and air capacity Yes [0 No [

2. Thelow pressure alarm Yes [ No [

3. The mask is in positive pressure and waterproof Yes [0 No [
The means of communication have been checked and the emergency signals are known. Yes [ No O
All personnel entering the space are equipped with a harness. Yes [ No O

Signatures after completing sections 1 to 3

Supervisor/Person in Charge: Date: Time:
Supervisor (as per risk assessment): Date: Time:
Person entering the confined space: Date: Time:

Part 4 - Staff entry
(To be completed by the person supervising entry into the confined space.)

Name: Time of entry: Time of exit:

Part 5 — Completion of task or operations
(To be completed by the person supervising the entry.)

Work completed Date: Time:
Staff exited the confined space Date: Time:
Informed supervisor Date: Time:

Signature after completing parts 4 and 5

Supervisor/Person in Charge: Date: Time:

THIS PERMIT BECOMES INVALID FOLLOWING A CHANGE OF CONDITIONS IN THE CHECKLIST OR IF THE
VENTILATION STOPS
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Appendix D: Safety Data Sheet

(Source: Canadian Centre for Occupational Health and Safety [CCOHS])

In the case of solid bulk cargo, it is rather rare to see this sheet, but the shipper may have provided a
copy to the captain at the time of loading.

Sections and headings of an | Specific information

SDS
1 Identification » Product identifier (e.g., product name)
= Other means of identification (e.g., product family,
synonyms, etc.)
= Recommended use
= Restrictions on use
= Canadian supplier identifier® - Name, full address and
telephone number(s)
= Emergency telephone number and any restrictions on its
use, if any®
2 Hazard identification » Hazard classification (class, category) of the substance or

mixture or description of the hazard identified as Physical
hazard not otherwise classified or Health hazard not
otherwise classified

= Labelling elements: -Symbol (image) or name of symbol
(e.g., flame, skull and crossbones)

=  Warning statement(s)
* Hazard statement(s)
= Safety tip(s)

» Other hazards not subject to classification (e.g., molten
metal hazard)

5The supplier listed on an SDS must be recorded using the identifier of the original supplier (e.g., the name, address and telephone
number(s) of either the Canadian manufacturer or the Canadian importer). However, two exceptions to this requirement are accepted. In
a situation where the hazardous product is sold by a distributor, the distributor may replace the name, address and telephone number of
the original supplier with its own contact information. If an importer is importing a hazardous product for use in the workplaces for which
itis responsible in Canada (e.g., the importer is not selling the hazardous product), the importer may leave the name, address and telephone
number(s) of the foreign supplier on the SDS, rather than replacing this information with its own contact information.

6 An emergency telephone number, which allows anyone who calls it to obtain information about a hazardous product. The telephone
number does not have to be Canadian. Any restrictions on the use of this number must be indicated (e.g., working days and hours). If the
language spoken at the emergency telephone number is not English or French, this must be indicated on the SDS, as this constitutes a
restriction on the use of the number.
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3 Composition/information = |n the case where the hazardous product is a material or
on ingredients substance:

e Chemical name
e Common name and synonyms
o CAS registry number and any unique identifiers

o Chemical name of impurities and stabilizing solvents
or additives’

»  Where the hazardous product is a substance in a mixture
that is classified in the health hazard class®:

e Chemical name

e Common name and synonyms

e CAS registry number and any unique identifiers
e Concentration

NOTE: Rules regarding the protection of confidential business
information may apply.

4 First Aid = Measures required for different exposure:
o Respiratory
o Cutaneous
o Ocular
o Oral
» Most important symptoms and effects (acute and delayed)
= |Immediate medical attention or special treatment, if

necessary
5 Measures to be taken in = Suitable extinguishing agents
case of fire = |nappropriate extinguishing agents

» Specific hazards of the hazardous product (e.g., hazardous
combustion products)

= Special protective equipment and precautions for firefighters

7 These impurities and stabilizing additives are those that are classified in a health hazard class and are considered in the classification of
the substance.

8 Each ingredient in the mixture shall be listed if it is classified in the health hazard class and its concentration exceeds the concentration
limit specified for the hazard class in which it is classified or if its concentration in the mixture results in the classification of that mixture in
any health hazard class.
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6 | Actions to be taken in = Personal precautions, protective equipment, and emergency

case of spills measures
= Methods and materials for containment and clean-up

7 Handling and storage = Safety precautions for handling
= Safe storage conditions (including incompatible materials)

8 Exposure = Control parameter, including occupational exposure
controls/personal guidelines or biological limit values and the origin of these
protection values

= Appropriate engineering measures
= Personal protective measures (e.g., personal protective

equipment)
9 Physical and chemical = Appearance (physical condition, colour, etc.)
properties =  Smell
= Olfactory threshold
n pH

= Melting point/freezing point

= Initial boiling point/boiling range

= Flash point

= Evaporation rate

=  Flammability (solid, gas)

= Minimum flammable or explosive limits
= Maximum flammable or explosive limits
»= Vapour pressure

= Vapour density

= Relative density

= Solubility

» Partition coefficient - n-octanol/water

= Auto-ignition temperature

= Decomposition temperature

= Viscosity

10 | Stability and reactivity = Reactivity

= Chemical stability

= Risk of dangerous reactions

= Conditions to avoid (e.g., static discharge, shock, vibrations)
* Incompatible materials

= Hazardous decomposition products
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11 | Toxicological data Comprehensive but concise description of the various toxic health
effects and data to target these effects, including:

» |nformation on likely exposure (respiratory, oral, dermal, and
ocular)

= Symptoms corresponding to physical, chemical, and
toxicological characteristics

» Delayed and immediate effects, as well as chronic effects
caused by short-term and long-term exposures

= Numerical toxicity values, including acute toxicity estimates
(ATEs)

12 | Ecological data® e Ecotoxicology

e Persistence and degradation
e Bioaccumulative potential

e Mobility in soll

e Other adverse effects

13 | Product disposal | Information on safe handling for disposal and disposal methods,
information® including contaminated packaging
14 | Transport information’’ e UN number

e Proper shipping name according to UN
e Transport hazard class(es)

e Packaging group

e Environmental hazards

e Bulk transport, if applicable

e Special precautions

15 | Regulatory information'? | Safety, health, and environmental regulations applicable to the
product in question

16 | Other information Date of most recent revision of the SDS

(Source: CCOHS website)

9 The headings for sections 12 through 15 must be included in the SDS, but the supplier has the option under Canadian regulations not to
provide information in these particular sections.

10 |dem.

11 |dem.

12 |dem.

26



LT

a3a113dx3 ‘1339

IIUNLIYL ‘IAVEALLITE | 5 om0 g

S3L131N08 N3 39400 LIV | 5uomo g S13T13d LYW A3 TevE
9v¥l NN WNAYYE 30 3LVHLIN = 9v¥L NN ILVALIN WNIYvE
3YIONVINO0E 3A SLINAOYd | 5 om0 g STVINILYIN ANTNVE
IHJYOWY WNIQOS 3a FLYOMIS 30 XNVIOHON . SJWNT 3LYDITIS NNIJOS SNOHJHOWY
1202 NN WNINOWINY.Q FLVHLIN NV SIVYONI q 1202 NN ¥3Z1IL434 a3svea ILVELIN INNINOWINY
2902 NN WNINOWIY.Q FLYHLIN NV SIVHONI a| 190z NN ¥3ZMILy34 a3Sve LVHLIN WNINOWAY
Zv61 NN WNINOWY.Q FLVHLIN q Zv61 NN ILVHLIN WNINOWWY
S3LIvaL a3SS3008d
'WNININNTY.T 3a NOISN43Y ¥1 30 SLINdO¥d-SNOs | 8 PUEARY | '51onaoyd-A8 ONILTIWIWONILTANS WNININNTY
N WNININTY,1 30 NOLLYOINEY4 1 30 SLINAONE-SN0S g 0£1€ NN S1ONAOXd-AE ONILTINS WNINIANTY
WNININNTY.Q 3SSYHO . SONINIINS WNININNTY
86€1 NN IHONI NON ‘THaN0d N3 WNININNTY-00IIS a|  86€L NN ILVOONN “¥IAMO NODITIS IWNINIANTY
WNININNTY.d SINIMVS S3IH0OS - SOVIS 11vS WNININNTY
ND WOININATY] 30 NOISASTH V1 30 SLINGON-SN0S g 0£LE NN S1ONAOX-AE ONILTINIE WNINIANTY
gevl NN WNININNTY.d ILVHLIN . g€yl NN ILVHLIN WNININNTY
WNININNTY.Q SAAXOYAAH | g puepe v 3AIXOMAAH WNININNTY
S6€1 NN 3¥ANOd N3 WNIDMISOYYIF-ONINNTY - S6€1 NN ¥3AMOd NODMISOYYI WNININNTY
WNININNTY.Q ¥3ILIVT q SSO¥A WNININNTY
ININNTV.A 3LVHAAH | g puepe v 3LVHAAH YNINNTY

IVINILYIN dnowo IVINILYIN

(6102 8P02 HGSWI :824n0S) (18yjoue yum g dnoub jo uoijeuiquiod e 1o)

A14ISSV1O NON / d3I4ISSVTONN

3S17 034e) y|ng g dnouo :3 xipuaddy

epeuen
Hodsues ]

epeue)
suodsuel|

i+l




8¢

OO00D03AXION | nuomno g 1NNODOD

37TINOH 3d NOYJAdNOO 3d Ivdd q HOlld 4Vl VOO

NOgdVvHO V pue g VOO

Hd343HOVYIN 3Ad STFIANED | g puepe v HSY J3XMNITO

S3L1371N049 NI SFNNHOV.A 3dINd | 5uomo g S13713d d1Nd SNYLIO

[MMHO NA 134NLVYN WNNISSYL1Od 3d J1VHLIN g J1VHLIN JISSV10d TVdN1VN NV31IHO
ITIHO NA 134NLVYN JLVHLIN g J1VHLIN TVAINLVYN NV3TIHO

[TIHO NA 3HLIATVS q 3413d17vS 31IHO

S1049 3d NOgdVHO g TVOOHVYHO

6962 NN ‘NIOIY 3d XNVILHYNOL g 696Z NN IOVINOd HO1SVO

696¢ NN NIOIY 3d S3ANIYVA g 696¢ NN VAN JOLSVO

696 NN SNODOT4 N3 NIOId 3d SANIVYEO q 696C NN INVI14 HOLSVD
696¢ NN NIOIY 3Ad SANIVYEO g 696Z NN SNv39 J01SVO

SALLIITNOI NI VIONVO | nuomo g S137173d VIONVO

NNIOTVYO 3Ad 3AAXO g 3dIX0o NNIOTVO

vSvL NN NNIOTVO 340 J1VALIN q vSvL NN 3LVHLIN ANIOTVO

ANIOTVD 3A 34NHO0NTH | g pueps v 3diHoN14d ANIOTVYO

S3AIANIOTVO SALIHAd | g puepe v S3ALIdAd A3ANIOTIVO

S3L13N0VId9 N3 NNHg9 NOgdVHO g S3L113N0Id4d VOO NMOYH4
S3L13TNOE N3 J143SSVH9 3Ad S3HOJFHA | Huomo g S13713d NIVYO S.dam3dd
S3ALITTNOE NI NOS | 5uomo g S13713d Nvdd

(¥343HOYIN 3 STHANID HIOA) SIT1FNAISTY STYANID | g puepe v HSY NO1104
3N0OIY049 3AIoV g aiov 214049

NOILOVYLX3.13d LINAOYd-SNOS IAVHLLIL | 5uomo g d3Lovdlx3 ‘1339

A14ISSV1O NON / d3I4ISSVTONN

epeue) epeue)
Jodsuel]  suodsuel) - * -




6¢

ONIZ ANV av31 ONINIVLNOD ‘LSNd 3NT4

ONIZ NA 13 9N0Td NA LNYNILNOD SILNVIOA STHANID | g puepe v

912z NN S3SI119V.LS NOSSIOd 3d S13HO3A 9 9122 NN @3ZI11gv.Ls ‘dvyOSHSIH
9122 NN 33S1119V.LS NOSSIOd 3a ANIYVAH q 912Z NN a3ZIgv.Ls “Iv3NHSIL
€6.2 NN "XNIHY34 XNVLIN 3d STINNHENOL g9 €62 NN SONINYNL TVLIW SNOYH3S
€62 NN XNIYY3I4 XNVLIN 3A XNVYAJ0D q €62 NN SONIAVHS TVLIW SNOYY3
£6/2 NN XN3I¥Y34 XNVLIW 3 SFUNgHval 9 €62 NN SONILLND VLI SNOYYH3S
€6.2 NN XNIYY34 XNVLIW 3d STINNOOY q €62 NN SONIYOG VLI SNOYYH3S
ANIDITISOYY3S q NODITISOYY3S
80vL NN INNIDITISOYY3S q 801 NN NODITISOYY3S
S3113N0IY¥9 NI IHOHdSOHJOYY3S q S3113N0IY¥9 SNYOHJSOHJOYY IS
FYOHdSOHJOYY3S q SNYOHdASOHJOYY 3
SY3ITIAdXIA | oo g SSERRERENE
HON3Y4 NI 379v0I17ddY LON q y°a
3NDILINOTOA IAIA XNVYHD q JNITMDIND DILINOT1OA
(LIN@0¥Yd-SNOS IND LNVL N3 SaNIF) (D) S3aNI4 1ONA0Yd-Ag
3103Y41A NOILONATY ¥vd NNILFO Y34 49 (D) NOYI @30oNAa3y 103dia

(SaINNIIANI ¥34 3Ad SIHNNYNOL 13 A0y ) . .
Yy S3ITINOW S3ALLANOINE ‘SITT1ad ‘XNVIDHOW) (g) q S3LL3INOIyY om_o._:wm,w m_.m_m“_uomm_wﬁm_wm__ mun_m__\w_ﬁ

310341A NOILONAIY ¥vd NNILF0 Y34

(@NVHD Y S331NOW S3LLANDIYE) (V) d3a1NON-LOH ‘S3LLIANDIYY
310341a NOILONATY ¥vd NNILFO Y34 49 (V) NOYI d3ona3y 1o3dia
Y3INNOLOO AA SANIVED | o uomo g a33asS NOL10O9D
SIVANIAN3ILNTO | puomo g N3LNTO NJOD
NOILOVY.LX3.d LINA0Yd-SNOS ‘HYYdOD | 7 uomo g A3LovylX3 ‘'VH4doD
FUNLIYL ‘HYHEdOD | 5uojno g a3113dx3 ‘v4d0D
€9¢€1 NN (03S) HY¥dOD 9 €9¢L NN (Aip) v¥4d0D

A14ISSV1O NON / d3I4ISSVTONN

epeuen
Hodsues ]

epeue)
suodsuel|

i+l




(013

gaiNOTd NA 13 FHAIND NA INYNILNOD JLIVIN q av31 ANV ¥3dd0D ONINIVINOD L1V
NOILOVY.LX3.13A LINAO¥d-SNOS ‘SIVIN | 7 io/mo g a3LovyLX3 ‘JIZIVN
JHNLIYL ‘SIVN | 5 io/no g a3an3adx3a ‘Izivin
v.¥1L NN NNISINOVIN 3d 3LVHLIN q v.¥71 NN 3LVHLIN WNISINDVIN
3NODILSNYD JANIOTVO JISINDVIN q d3aNIOTVO DILSNVD VISINDVIN
33NIOTVO ISANOVIN 9 d3aNIOTVO VISINOVIN
343937 3INIOTVO JISAINOVIN q A3NYNg.LHOIT VISANOVIA
(3AIA) FISINOVIN q (@3IMVISNN) VISANOVIN
S3aNNYD q SO01
NOILOVHLX3.13d SLINAO¥d-SNOS ‘NIT3A SANIVEO | 5 io/no g d3.10vy1X3 ‘a33sSNI]
SIFYNLIML ‘NIT3AA SANIVED | Huomo g d371713dX3 ‘a33aSNI
H3LNIT O3AY ¥IINNOLOD 3A SANIVHO q d33S NOLLOD A3LNIT
(3AIA) XNVYHO q (@3axvISNN) 3NN
31INDIT q 31INDIT
6971 NN 9NO1d 3d ILVHLIN q 6971 NN ILVHLIN av3aT
¥34 3a XNv3d0D q 44VYMS NOHI
9/€1 NN ‘IHIVNAISTY ¥34 3d STANNYNOL q 9/€1 NN IN3dS ‘IONOJS NOH
9/€1 NN 3dIvNAIS3Y Y34 3A 3AAXO q 9/€1 NN LN3dS ‘3AIX0 NOH|
dOHO ANINOH | 9uo/no g dOHO ANINOH
3QIHOVYY.d ANIYV4 | 5uomo g VAW ‘SLNN ANNOYD
(% 2 ¥V 3dN31d434NI (LN3LNOD 3dNLSION
ALIAINNH N3 ¥N3N3L) STTNNVED NI 13MOIN 3d ILLVIN 9%z NVHL SS37) FLIVIN TI3MOIN  dILVINNVEO
S3LLIITNOENINILNID | 5uomo g S13773d N3LN19
S3NDINYOYO SNLIY13d q JOWINVYL 39VEHVYD
dONT1d HLVYdS | g puese v dvdsyond
vossuerr  suodsuey AR

A14ISSV1O NON / d3I4ISSVTONN




T€

(3ONVI1IN NI)

(I™UNLXIN) ILYHLIN WNIAOS/3LVELIN WNISSY10d

WNIQOS 3a FLVYHLIN/WNISSYLOd 3d FLVHLIN d
9871 NN IWNISSYLOd 3d FLVYLIN g 9871 NN ILVHLIN WNISSY.LOd
$311371N09 N3 3113dN023Y | oo g S13713d a¥vT110d
SNIVYO N3 Ivyg g T714d HOLId
(3INIDTVD NON) 310413d 3d IH0D q (@3aNIDTYONN) IMOD WNITOYL3d
(3IN1DTVD) 37104 13d 3a IMOD q (@3aNIDTVD) IN0D NNIT10YL3d
NOAVYO N3 IvVyd g HOLld TION3d
S3L137IN09 NI STTWVIANAD | 5uomo g IV3I¥3D ‘S13T113d
3102ILH0H 384N0OL | g pueps v SSOW Lv3ad
(NOILOVH1X3.1 3A LINA0Yd-SNOS) SILINHVIVO | 5 io/no g @3L1OvY1X3 ‘SLNNVId
SAFUNLIYL ‘STLINHYOVO | 5uo/no g @37713dX3 ‘SLNNV3d
NOILOVH1X3.13d LINA0OY-SNOS ‘ALSINTVL 3a IANVAY | 5 o/no g @3LOVHLXT “TANYIN WVd
33UNLIYL ‘FISINTVd 3A IANVIAY | 5 Jo/no g a3113adx3 “TANYIM WIvd
XNANIOVIATO XNVYALHINOL | 5iomo g IMVO IO
NOILOVH1X3.7 3A SLINA0Yd-SNOS “YADIN 3A SANIVED | 5iomo g @3LOVYLX3 ‘a33S ¥IADIN
SIFUNLIYL “YIDIN 3A SAINIVED | 5 iomo g @31713dx3 ‘a33S ¥3ADIN
3INOIDTYOONOW JLVYHASOHd | g puepe v (dOW) 3LYHASOHdINNIDTVOONOW
XNVEININ NI ONILVOD A3HOIENT
IHOIYNT INIWILIATY ‘WNINOWNY.A FLYHISOHJONOW 8| vyaNIn_ ‘(d'V'IN) FLVYHASOHd WNINOWIWNYONOW
S31137N09 N3 JI¥ANNTN 3A SLINAOYd-SNOS | 5 o/no g S13T13d @334 TN
061€ NN SLNV44NVYHOOLNY 061€ NN
‘SINOITIV.LIN S3YN4INS aa SIYININOD | GPUEARYV | oNj1vIH-473S ‘STLVHINIONOD IAIHAINS TV.LIW
S4ISOYY0D ‘SINDITIVLIN SIHNSTINS 3a mwmhzmwmﬁ_h,wrww dPUE® Y | NN IAISOMYOD ‘STLVHINIONOD IAIHLINS ._<wwN_>r_
SINOITIVLIW STANSTINS A STHINIFONOD | g puepe v SILVHINIONOD IAIHLTINS TVLINW
S3ASNIANIOVITO SANIYVA | 5uomo g AT10 “IVaAN

A14ISSV1O NON / d3I4ISSVTONN

epeuen
Hodsues ]

epeue)
suodsuel|

i+l




[43

‘S33ANIFINOD FALIAINNH.A 13 FTINH.d
% 0¢ 3a sN1d NO ITNH.A % 0l 3Aa SN1d LNVN3LNOD

d3NIFINOD FHNLSION ANV
110 40 %0Z NVHL FHON HO 110 40 %0} NVHL 40N

INOINVOIN IAIO0Md ¥vd SITUNLML SANIVED (V 9 | ONINIVINOD ‘SAFIS QI TTIdXT  ATIVOINVHOIW

98¢l NN ‘IIVLIOIA T1INH.T IA INVNILNOD XNVILHNOL (v) 98€1 NN 710 I1GV.LIOIA ONINIVINOD ‘IO a33S

31930 slog . SO0TMVS

slog 3a 3HNIDS q 1SNAaMvs

XNVYININ 3d STYLINIONOD ‘s31avs (1-vsT) m_:oﬂ_wmm_um q puens vy m_\m_%om,q_%mﬁm._v_m\%\\w__%w%_/__ww#_.m_«@m_“_x<_amﬂdm
AUAILOY  F7divd 3d  SIAILOVOIAVY  STHTILVIA

I41IdTVS q IYLIALIVS

30 SLNAOMd-SNOS  ‘JNVHLINYD m__,mo_kommw__,_h_wmm O Jono g Q310VdlX3 'a33S ¥IMOTHVS

SITUNLIYL ‘FWVYHLEYD 30 SANIVEO | o 10mo g d3713dX3 ‘a33S ¥IMO144VS

(S109) SNIANOY 9 dOOMAaNNOY

XNVOVINOWINY SINDINYOYO S13HOIA q J9VYNV.L VINOWINY HONOY

Z1d 3 S34NSIF9 | 9uomo g N3IX0dg 301d

ZId3ANOS | puomog NVda 301d

NOILOVYLX3.1 30 SLINA0Yd-SNOS ‘VZ109 3d SANIVYO | 5 .10/m0 g Q3LOVM1X3 ‘d33S Idv

S3TUNLIYL ‘vZ10D 30 SANIVED | 5uomno g Q3713dX3 ‘a33S Idvy

€162 NN ‘(I-F00S) LNIWIT13I0I4¥3dNS €162 NN (I-00S) S103rdo

SININVINOD  SIIrg0  ‘SIALLOVOIAVY  STHTILVIN 9 | g31VYNINV.LNOD F0VHHNS “TVIMILYIN JAILOVOIaVY
2162 NN

XIVININ 20 STALNEONOD STTRVS (|51 3NOHIORS 8 | ALiALLOY OMIOadS MOT VINELYI SALLOVONT

IAIA XNVHO - INITOIND

S3SN3LIMAd STHANIO | g puepe v HSY DILINAd

SIANIDTVO STLRIAD | g puepe v @3aNIOTVO ‘SALINA

31yd Y Slog q dooMm dnd

SNIVEO NI ITTINOH 3a NOYANOD - ¥v1 VOO a3 TIidd

A14ISSV1O NON / d3I4ISSVTONN

epeuen
Hodsues ]

epeue)
suodsuel|

i+l




€€

NOILOVHLX3

d31ovy1X3 ‘a33S YIMOT4NNS

3d S1INdOYd-SNOS  “T0SANYNOL  3a S3aNvyo | d4omod

SII™NLIYL TOSINYNOL IA SANIVYEOD | 5 iomno g a3713dx3 ‘a33S ¥aIMOTANNS

(SNIVYD SOY9 Y 39anod (@3aNIveo

N3 13 XNVIOHOW NI ISSVYONOD) 0S€L NN IH4NOS 9 | 354V0D ANV dINN1 A3aHSNYD) 0S€L NN YNHAINS
S3YN4TINS STHLNIONOD q S31VHINIONOD IAIHATINS
3YONS V INNVO V13a ISSYNOIg q S13713d SSVYNOIF INVOHVYONS
S3L13T1N0OE NI VSSNYLS | Huomo g S13713d VSSNYLS
¥310V.d STHNNDOOY q 49VMS 1331S
S3IAND S3IA ISN LNIWILIATY q Y3NITLOd LN3dS
S33SN SIAOHLVYD q SIAOHLYD LN3dS
NOILOVY.LX3,13d SLINAO¥d-SNOS ‘Vros 3A SANIVEO | 5 io/no g A3LOVYLX3 ‘NVIGVAOS
SIIUNLIYL ‘'VrOS 3A SANIVED | 5 io/no g a3713dX3 ‘Nv3IGVAOS
3NDILSVYTd 3A 13 ¥31dVd 3d SISOdWOD S1IHOIA SOILSV1d
30 HILMvVd ¥V SITO0AD03IY SIHIAINOS SI19ILSNGNOD 9| gNV Y3dvd WOY4 a31oAd3d S1and a3zididanos
6671 NN IONV 1IN 6671 NN IHNLXIN
N3 WNISSV.LOd 3Ad JLVHLIN 13 ANIQOS 3d ILVHLIN 9| 31vdlIN WNISSYLOd ANV 3J1VHLlIN  INNIAOS
86%1 NN IWNNIQOS 3A ALVHLIN q 86%1 NN JLVHLIN WNIAOS
(INOGYVYD NI ¥N3ANTL I19Iv4 V) ISINVONVINODITIS q (NOgYVYD MOT) ISANVONVINOODITIS
XN3ANIOVITO0 SYIT113dXA | 5uomo g A0 ‘S¥31713dX3 a33S
SILIVHL S31gvLIOIA A0
XNITINH XNVYLIDIA 3d SNAISTY SIHLNY L3I XNVYILINOL 9 | d3sS300¥d 40 S3ANAISIY YIHLO ANV SIMVYD a33S
/122 NN ‘XNv3Lynol q 2122 NN 3IXvDO a33s
S3ANIGINOD a3aNIgNoD
3LIAQINNH.A 13 3TINH.d % 0Z 3Ad SN1d SVYd ‘% 0L ¥ JYNLSION ANV T1I0 40 %02 NVHL IHOW LON
3YNIIYIANS 1S3 JLIAINNH NI ¥NANIL VIS ‘13 I1NH.A o ‘%01 NVYHL Y3HSOIH SI 34NLSION 40 INNOWY IHL

% 0L WANIXVIN NV LNVN3LNOD S3FINLIHL SANIVEO
NO LNVATOS NV NOILOVY1X3.13a SLINAodd-snos (4
98€1 NN ITVLIOIA F1INHT 3d LNVYNILNOD XNV31dNO.L

N3IHM ANV 110 40 %0} NVHL 340N LON ONINIVLNOD
‘'S@3IS d3ATTIAXT ANV NOILOVHLIXI LNIAT0S
(g) 98€1 NN 110 379V.LIDIA ONINIVINOD ‘IMvO a33S

A14ISSV1O NON / d3I4ISSVTONN

epeuen
Hodsues ]

epeue)
suodsuel|

i+l




ve

ONIZ 3Ad S3AAXO XNV SIIHOIINT STLNVIOA SFHAN3O | g puepe v 1SNAd 3N714 d3IHOIEINT 3dIX0 ONIZ
H3IILIV 'SNAISTY 'SASSYHO ONIZ g SONINWIMS HO INAISTY ‘SSOYA ONIZ
SEYL NN ONIZ 3d S34AN3FO 9 GevlL NN SIHSY ONIZ
F1434HO01 S109 q d31434401L AOOM
SFALITVEINZSO — S109 NA S1INdOodd q IVHINTO — S1ONA0dd AOOM
INVIT NO d111aav SH3ANIF HO/ANV
NNONY LNVNILNOO 3N Slogd 3d (S13713d) SITNNVYED 9| s3A1L1aaV ANV ONINIVINOD LON S13713d AOOM
SINVITNO/13 Sd3dNIg
S4111aay s3d LNVNILNOD S10d 3d (S137173d) STTINNVHO 9| ¥Oo/aNY S3AILIAAY ONINIVINOD S13773d AOOM
S1049 3d XNv3d0D g SdIHOAOOM
INNIAVYNVA 3d IVH3ININ q 340 NNIAVYNVA
S3FTEO SANIKEVL | 5uomno g STV3IN d31SVvOoL
SI049 3a 3114 q d3dINIL
S3INDINVOHO S13HOAA 3A 3SVE VY SIVHONS q H3ZIT1LH34 JOVINVL
S3NDINVOHO S13HOAA q JOVINVL
S3FHNNOOY g J4VMS
wodsuer  suodsueiy M

A14ISSV1O NON / d3I4ISSVTONN




UNCLASSIFIED / NON CLASSIFIE

I * I Transports  Transport
Canada Canada

Bibliography
Adam Allan C. & Captain Michael Lloyd, Enclosed Space Equipment, September 2012, Seaways, Page 4.

Canadian Standards Association, CSA Z1006-F16 (R2020), Management of work in confined spaces, Toronto,
CSA, 2016, 117 pages.

CCC 5/INF.12, AMENDMENTS TO THE IMSBC CODE AND SUPPLEMENTS, Safe handling of solid bulk cargoes
submitted by IBTA, June 14, 2018, IMO, London, Page 24.

Code of Safe Working Practices for Merchant Seafarers 2015 edition — Amendment 5, October 2020, Chapter
15: "ENTERING DANGEROUS (ENCLOSED) SPACES", Maritime & Coast Guard Agency UK, 5 Edition, October
2020, 543 pages.

Confined Space Practice, recommendation No.72 — Rev.3, Dec. 2018, IACS, 2018, 31 pages.
Enclosed Spaces Entry, The Shipowners’ Protection Limited, December 2007, 40 pages.

Enclosed Space Entry Awareness, Captain Harry Gale FNI, Seaways, September 2011, 3 pages.
Enclosed Space Design, Adam Allan & Capt. Michael Lloyd FNI, Seaways, September 2011, 4 pages.
Enclosed Space Fatalities — Why?, 2018, CHIRP Maritime, London, 6 pages.

Entry Into Enclosed Spaces: Still an On-Going Cause of Crew Deaths, March 2019, Maritime Mutual Insurance
Association (NZ) Ltd., 4p.

Gard Alert: Enclosed space entry training, Guard P&I Club, December 2014, 3 pages.

Guidance on Enclosed Space Entry and Rescue (Based on guidance in the ICS Tanker Safety Guide (Chemicals)),
International Chamber of Shipping, August 2015, 19 pages.

International Safety Guide for Tankers and Terminals (ISGOTT), chapter 10 "Enclosed Space Entry", Qil
Companies International Marine Forum (OCIMF), Witherby Seamanship, June 2006, 450 pages

Confined Spaces — A Guide for Health and Safety Officers, May 2004, HRSDC — Labour Program, 50 pages.
Loss Prevention Briefing, Enclosed Spaces, The North of England P&I Association, April 2016, 17 pages.

MSC.1/Circ.1477, GUIDELINES TO FACILITATE THE SELECTION OF PORTABLE ATMOSPHERE TESTING
INSTRUMENTS FOR ENCLOSED SPACES AS REQUIRED BY SOLAS REGULATION XI-1/7, June 9, 2014, IMO,
London, 4 pages.

Olsen & Olsen, Fresh Air in Dark Places, 1% Ed., Livingston UK, Witherby Seamanship International Ltd., August
2010, 107 pages.

Resolution A.1050 (27), revised recommendations for entering enclosed spaces aboard ships, November 30,
2011, IMO, London, 13 pages.

Risk Management - Entry into enclosed spaces — ships’ cargo spaces (lIL/3), February 2010, ICHCA
International Limited & TT Club, 4 pages.

35



UNCLASSIFIED / NON CLASSIFIE
I * I Transports  Transport
Canada Canada
Safe Rescue in Confined Spaces for Firefighters, CNESST, May 2017, 12 pages.

SIP007 — Guidance on Loading and Unloading of Dry Bulk Cargo, October 2010, Port Skills and Safety UK,
London, 23 pages.

SIP015 - Guidance on Confined Spaces in Ports, April 2014, Port Skills and Safety UK, London, 17 pages.

Spencer, Chris., A Master’s Guide To: Enclosed Space Entry, February 2012, Standard P&I Club, London, 60
pages.

Standard Club — Guide to Enclosed Space Entry, The Standard Club, August 2017, 32 pages.

36



