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Types of confine spaces n;@ l{%}gm

Ballast tanks S —3

| Wells |
Cargo tanks/holds =— —
] | || (57
Chain lockers - i s

| Ship Holds |
Cofferdams
Compressor rooms @ @ —
Fuel tanks e S ' l ~

| Tanks || Culverts |J|  Silos |

I | &

Op 2

Sewage tanks
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Confined Space Cleaning Scaffolds Fire  Surface Painting Machinery and
Entry (Staging) Protection Prep Piping Systems
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HAZARDS IN CONFINED SPACE

Include one or more of the following:

*  Cold pipes and valves (refrigeration and liquefied o Asphyxiation (asphyxiant gas: simple & systemic/chemical)

gases etc.) e . .
*  FElectricity and wiring systems ontamination
*  Height, moving equipment ° Engulfment

*  Noise, vibration .
Physical e Oxygen deficiency * Falhng

*  Physical obstructions (transverse frames and floors) ¢ Fire or EXplOSiOH

*  Poor visibility

*  Restricted access

* Slippery or uneven surfaces Include one or more of

*  Temperature extremes : excessive heat he following:

*  Dangerous goods in packaged form . Atmospheric testing * LOCk.OUt
. . . Jsiv i .  Purgin
Fldmmab‘le or e‘xpl()sne atmospheres o Barrlcadlng . gimng
*  Free flowing solds . e Sionagce
: : S e Cleaning slas
: Hot pipes (steam, fuel o1l, lubricating oils etc.) e Tao
Chemical : e D " ag out
Oxygen enrichment Cc-CNnerglzZimng g
. . * Ventulation
*  Product or processes in adjacent spaces e Isolation

*  Rising liquuds
*  Toxic hquids, solids, gases, vapors and dusts



Oxygen
Hazardous Atmosphere

in Confined Spaces

An atmospheric oxygen concentration below 19.5% (oxygen
deficiency), or above 23.5% (oxygen enrichment).

Potential Effects of Oxygen Enriched and Deficient Atmospheres

Effects and Symptoms (At Atmospheric Pressure)

Oxygen enriched, extreme fire hazard

Oxygen concentration in normal air

Oxygen Content
(% by Vol.)
In a conhined space are those > 235%
: 20.9%
that expose entrants to a risk —

Minimum permissible oxygen level

such as death, entrapment,
injury or acute illness from one

15% t0 19%

Decreased ability to work strenuously; may impair
coordination and may cause early symptoms for
persons of coronary, pulmonary or circulatory problems

Respiration further increases in rate and depth; poor
judgment, blue lips

Mental failure, fainting, unconsciousness, ashen face,
nausea, and vomiting

Recovery still possible after four to five minutes. 50%
fatal after six minutes. Fatal after eight minutes.

or more of the following causes ; 10% to 12%
'Low/high oxygen levels 5o 10 10%
Toxic gases or vapors I
Flammable atmospheres

4% to 6%

(combustible gases)

Coma in 40 seconds, convulsions, respiration ceases,
death

These values are approximate and vary, due to an individual’s state of
health and physical activity.

Guide to Atmospheric testing in Confined Spaces. RAE Systems by Honeywell 877-723-2878



Toxic Gas TWA STEL Ceiling

%Hazardous Atmosphere

e £ d S Ammonia 25 ppm 35 ppm =
111 niin C
© ¢ paces Carbon monoxide 25 ppm - 200 ppm
In a contined space are those that Chiorine _ O5ppm | Tppm _
expose entrants to a risk such as Hydrogen cyanide - - 4.7 ppm
death, entrapment, mjury or acute Hydrogen sulfide 10ppm | 15ppm -
1llness from one or more of the Nitric oxide 25 ppm . __
tollowing causes ; Sulphur dioxide 2 ppm 5 ppm -
Low/high oxygen levels i
Toxic gases or vapors > Effects Of Hydrogen Sulfide Exposure
Flammable atmospheres ppm e Effcces 05 yptonts
(Combustible gases) 10 8 hour Permissable exposure level
50 to 100 1 hour Mild eye and respiratory irritation
. 200 to 300 1 hour Marked eye and respiratory irritation
A 1€V€l Of HQS gas.at o1 above 100 ppm 1s | 500 to 700 %2 -1 hour Unconsciousness, death
IDLH (II{JH{I‘ledl?iteIl{ El?hn§erous to > 1000 Minutes Unconsciousness, death
11€ all C

Guide to Atmospheric testing in Confined Spaces. RAE Systems by Honeywell 877-723-2878



-, Combustible Gases

M=

%"Hﬁ- H azardous Atmos P here A flammable gas or vapor in excess of 10% of its lower explosive
< \dt}’/ . in C onfined S paces limit (LEL) yet still remaining below the upper explosive limit UEL).
| Lower Explosive Limit (LEL) Vs. Upper Explosive Limit (UEL)
In a confined space are those that /
expose entrants to a risk such as X
.o (Too lean to burn) t'\b\es (Too rich to burn)
death, entrapment, 1njury or acute nous
. CoO
illness from one or more of the
LEL UEL

tollowing causes ;

Low/high oxygen levels o The lowest concentration (air-fuel mixture) at which
a gas can ignite is called lower explosive limit (LEL).

Concentrations below this limit are too lean to burn.

Flammable atmospheres (combustible * The highest concentration that can be ignited

gases) Is its upper explosive limit (UEL). Above that
concentration, the mixture is too rich to burn.

Toxic gases or vapors

Guide to Atmospheric testing in Confined Spaces. RAE Systems by Honeywell 877-723-2878
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My, Compressed Air Working

*‘Work within any working chamber, airlock or
decompression chamber which is used for the compression or

decompression of person, including a medical lock ,the
pressure of which exceeds o0.15 bar’




Caissons is simply a large inverted box, made to the
dimensions of the bridge foundation, which typically is
built in a dry dock and then floated into place, where it is
carefully positioned, then flooded and Iowered until |

touches bottom o N e
Caissons used for:

Bridge pier construction
Soft ground tunneling
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‘Working chamber’ means an enclosed space in which work is
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_ Personnel
Pressurized AccessTube

Air Supply

Muck Air Lock

Ballast IUbf
Weight

]
i |

Water Water

Workspace Workspace
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3 types of health problem which can be brought about by
working in compressed air

Barotrauma

Decompression illness

Dysbaric osteonecrosis



Barotrauma
where a change in surrounding pressure causes direct damage to
air-containing cavities in the body directly connected with the
surrounding atmosphere, principally ears, sinuses and lungs




Decompression illness

which predominantly occurs as a condition involving pain around

the joints, or a life-threatening condition which may affect the
central nervous system, the heart or the lungs




Dysbaric osteonecrosis
which is a long-term, chronic condition damaging the long bones,
hip or shoulder joints
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Gas Asphyxia
Simple Asphyxia
Systemic Asphyxia

Physical injuries

Noise damage

Fire
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ENCLOSED SPACE

Think before you enter

ATMOSPHERE-SUPPLYING RESPIRATORS

Check tank
Ventilate prior T/ atmOSpheretfort
to entry 24 [ oxygen conten

and toxic gas

Personal
safety
Follow equipment
and display

enclosed space
entry checklist
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Responsible officer
standing by

Rescue equipment 9 —..r —_ —_ —_

ready for
immediate use
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Full Facepiece Supplied-Air Respirator (SAR)
with an auxiliary Escape Bottle
APF=1,000
APF=10,000 (f used in “escaps) mode)
Needs to be it tested

Full Facepiece Abrasive
Blasting Continuous Flow
APF=1,000
Neads to be it tested

Full Facepiece Self-Contained
Breathing Apparatus (SCBA)
Pressure demand mode is APF=10,000
Needs fo be fit tested
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Thank you
for your
attention




