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INTRODUCTION 

This publication is intended to serve as an Instructor's Guide. The Guide has been 
designed to include lesson plans, activity sheets, study sheets, information sheets, overhead 
transparency masters, and quizzes when possible. Suggested application methods have 
been identified throughout each lesson for the instructor's use at appropriate times during 
their presentation. 

The success of the students in this course depends greatly on the instructor's conformance 
to the student behavioral objective prescribed at the start of each lesson. The remaining 
portion of the lesson plan has been designed to serve only as a guide; and as such, should 
not preclude instructors from adapting their lesson plans to best meet the needs of the 
students. 

Each page within the Instructor Guide is identified in the upper left corner with either of two 
headings (Instructor Guide or Student Info) that identifies the purpose of the information 
contained on the page. 

INSTRUCTOR GUIDE 

Material on these pages is intended to serve as an outline of instruction in lesson plan form. 
For each topic identified in the course outline, a lesson plan has been developed that 
contains: a time frame, level of instruction, behavioral objective, materials needed, 
references, preparation statement, and lesson content 

111 TIME FRAME. The minimum, estimated duration required for "in class" presentation 
based on a 7 hour, one day course. 

1111 LEVEL OF INSTRUCTION. Identifies the instructional level which the material was 
designed to fulfill. Obviously, instructors have the latitude to increase the level based 
on time available, local conditions and the students' apperceptive base. 

BEHAVIORAL OBJECTIVE. The behavioral objective is a statement of the student's 
performance desired at' the end of instruction. Instructors must make sure that 
enough information is given in the presentation to enable the student to perform 
according to the goal. 

1111 MATERIALS NEEDED. This should be a complete list of everything instructors will 
need to present the lesson, including Information Sheets, (handout materials), visual 
aids, quizzes, and so on. 

REFERENCES. These are the specific references the curriculum development team 
utilized when developing the lesson plan. In addition, references may be listed as 
additional study aids for instructors to enhance the lesson -- books, manuals, 
bulletins, scripts, visual aid utilization plans and the like. 



PREPARATION. The motivational statements in this section connect the student with 
the lesson plan topic through examples or illustrations relating to their occupation, 
injury, and even mortality. Instructors may modify this section to better fit their 
students' environment. 

LESSON CONTENT. Includes information utilized in the four-step method of 
instruction. 

Presentation Includes 

Everything the Instructor says or 
displays 

Content 

Notes 

Overhead and/or Slide cues 

Distribution of Information 
Sheets 

STUDENT INFO 

Application Includes 

Everything the student participates 
in 

Questions to the. students 

They contain information related to specific topics within the curriculum in the form of 
information sheets, activity sheets, study sheets, charts, forms, etc. These pages must be 
copied and distributed to the students as indicated in the lesson. 

CONSIDERATIONS FOR LESSON DELIVERY 

The information within the course is designed for presentation without the use of 
commercially or locally developed films, video tapes and slides. This does not mean that 
instructors are prorlibited from employing audio/visual aids during the course. Instructors 
are encouraged to utilize any audio/visual which will assist in the presentation of material 
and attainment of performance goals. 

The students should be required to review the material previously covered and scan the 
material in upcoming class sessions. This will facilitate topic development and provide 
instructors with a more receptive student base for class discussions. 



CONFINED SPACE AWARENESS LEVEL 

COURSE OBJECTIVES: To ... 

a) Introduce fire service personnel to the codes that impact operations 
within confined spaces. 

b) Provide fire service personnel with the information to identify confined spaces and 
permit confined spaces. 

c) Introduce fire service personnel to the hazards of confined spaces. 

d) Introduce fire service personnel to the equipment and procedures required to deal 
with a confined space rescue safely and legally. 

e) Introduce fire service personnel to the basic operational positions, and their 
responsibilities as set forth by CAL-OSHA. · 

f) Prepare fire service personnel for confined space entry/rescue training. 

COURSE CONTENT ........................................ 7:00 HOURS 

Lesson Plans 

1-1 Introduction to CAL-OSHA Code, Confined Space Identification & Dangers .. 1 :30 

2-1 Atmospheric Hazards and Air Monitors ............................ 1 :00 

3-1 Physical and Engulfment Hazards ................................ 0:30 

4-1 .Lock-Out/Tag-Out Procedures and Entry Permits ..................... 0:30 

5-1 Ventilation Equipment and Techniques ............................ 0:30 

6-1 Respiratory Equipment and Techniques ........................... 0:30 

7-1 Communications Equipment and Techniques ....................... 0:30 

8-1 Entrant Retrieval Equipment .................................... 0:30 

9-1 Confined Space Operational Positions and Responsibilities ............. 0:30 

Review and Written Quiz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 :OO 

TEXTS & REFERENCES: 

Title 8, California Code of Regulations, (CCR), General Industry Safety Orders, 

(GISO), February 1994, Sections 5156, 5157, 5158 

Worker Deaths in Confined Spaces, NIOSH, January 1994 



INSTRUCTOR GUIDE INTRODUCTION TO CAL-OSHA CODE, 
CONFINED SPACE IDENTIFICATION AND DANGERS 

TOPIC: 

TIME FRAME: 

LEVEL OF INSTRUCTION: 

BEHAVIORAL OBJECTIVE: 

Condition: 

Behavior: 

Standard: 

MATERIALS NEEDED: 

REFERENCES: 

PREPARATION: 

CONFINED SPACE 
June 1995 

Introduction to CAL-OSHA Code, Confined Space Identification 
and Dangers 

i :30 

A written quiz 

The student will 

.. recognize regulations governing operations in confined spaces 

., identify the definitions of permit and non-permit confined spaces 

., identify differences between confined spaces and permit 
confined spaces 

• identify operations that make confined spaces dangerous 

With a minimum of 80% accuracy according to Information Sheet 
i-1, Pages 1 through 3 and Title 8, CCR, GISO, February 1994, 
Sections 5156, 5157, 5158 

• Writing board with markers/erasers 
• Overhead projector and screen 
.. Overhead transparencies for this lesson plan 
• Slide projector 
• Slides 1-1 through i-21 
• Written quiz 
• Information Sheet 1-1, 1-2 

.. Information Sheet 1-1, Pages i through 3 
• Title 8, California Code of Regulations (CCR), General Industry 

Safety Orders (GISO), February 1994, Sections 5156, 5157, 
5158 

• Worker Deaths in Confined Spaces, National Institute for 
Occupational Safety and Health (NIOSH), January 1994 

The fire services responsibilities are ever widening. Until recently 
we may have not considered confined space rescue our 
responsibility, or if we did we may have encountered it just as we 
would handle any other technical rescue. Research has shown that 
we cannot deal with confined space incidents like routine technical 

Lesson 1 
CSFM 

Page 1 



INSTRUCTOR GUIDE INTRODUCTION TO CAL-OSHA CODE, 
CONFINED SPACE IDENTIFICATION AND DANGERS 

CONFINED SPACE 
June 1995 

rescues, and regulations won't permit us to. Recent changes to 
State and Federal regulations has caused many employers to re
evaluate their Confined Space program. In an attempt to comply 
with tl1ese regulations, many employers are relying on outside 
rescue services such as fire departments. Requests for our 
services will undoubtably increase, thus we must be well versed in 
confined space operations. Only through understanding what 
constitutes a confined space, the dangers they pose, and the 
regulations that apply to our operations in them, can we complete 
a safe and successful rescue in these hazardous environments. 

Lesson 1 
CSFM 

Page 2 



INTRODUCTION TO CAL-OSHA CODE. INSTRUCTOR GUIDE CONFINED SPACE IDENTIFICATION AND DANGERS 

PRESENTATION 

NOTE: Distribute Information Sheet 1-1, Confined Space 
Entry Awareness Training and Information Sheet 1-2, 

· Confined Space Regulations (Title 8). These 
handouts are referred to throughout the course. 

This course is based on the February 1994 edition of 
Title 8 CCR GISO, Sections 5456, 5157, 5158. 
Revisions and updates to that document will require 
the instructor to update affected sections of this 
course. 

I. REGULATIONS AFFECTING CONFINED SPACE 
OPERATIONS 

OHT 1-1 

A. February 1994 CAL-OSHA enacted their final rule for 
confined space regulations. 

1. Title 8, Carifornia Code of Regulations (CCR), 
General Industry Safety Orders (GISO), Sections 
5156, 5157, 5158 

B. Outside California FED-OSHA has a near identical 
document 

C. American National Standards Institute (A.N.S.I.) and 
National Institute for Occupational Safety and Health 
(N.1.0.S.H.) guidelines are also used 

II. FATALITY STATISTICS 

OHT i-2 

A. Studies reveal that every year approximately 67 
preventable deaths occur in confined spaces 

CONFINED SPACE 
June 1995 Lesson 1 

APPLICATION 

Why did OSHA update 
the confined space 
regulations? 

CSFM 
Page 3 



INSTRUCTOR GUIDE INTRODUCTION TO CAL-OSHA CODE, 
CONFINED SPACE IDENTIFICATION AND DANGERS 

PRESENTATION 

B. As many as 60% of the deaths occur to would be 
rescuers 

OHT 1-3 

C. Research reveals interesting facts regarding the 
causes of deaths in confined spaces 

NOTE: 

1. 65% hazardous atmospheres 

2. 13% engulfment 

3. 7% struck by falling objects 

4. 6% heat stress/exposure 

5. 4% others 

Recent changes in the confined space regulations 
also provide the mechanism for satisfying required 
Injury & Illness Prevention Program (llPP) elements 
with respect to confined space safety. 

Ill. INJURY AND ILLNESS PREVENTION PROGRAM 

A. Safety responsibility 

B. Compliance/recognition 

C. Employee-employer communication 

D. Workplace inspections/evaluations 

E. Correction of hazards 

CONFINED SPACE 
June 1995 Lesson 1 

APPLICATION 

What are other possible 
reasons or advantages 
from the new changes 
to the Confined Space 
regulations? 

CSFM 
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INSTRUCTOR GUIDE INTRODUCTION TO CAL-OSHA CODE, 
CONFINED SPACE IDENTIFICATION AND DANGERS 

PRESENTATION 

F. Injury/illness investigation 

G. Training 

H. Recordkeeping 

IV. DEFINITIONS OF CONFINED SPACES 

A. Confined spaces are sub-grouped in two groups 

i . Confined spaces 

OHT 1-4 

2. 

CONFINED SPACE 
June 1995 

a) Is large enough and so configured that an 
employee can bodily enter and perform 
assigned work; and 

b) Has limited or restricted means for entry or 
exit; and 

c) Is not designed for continuous employee 
occupancy 

Permit required confined spaces 

Lesson 1 

AP PU CATION 

CSFM 
Pages 



INSTRUCTOR GUIDE INTRODUCTlON TO CAL-OSHA CODE, 
CONFINED SPACE IDENTlFICATION AND DANGERS 

OHT 1-5 

NOTE: 

PRESENTATION 

The space must meet the definition of a confined 
space plus one of the following. 

a) Contains or has the potential to contain a 
hazardous atmosphere 

b) Contains a material that has the potential 
for engulfing an entrant 

c) Has an internal configuration such that an 
entrant could be trapped or asphyxiated by 
inwardly converging walls, or a floor which 
slopes and tapers to a smaller cross 
section; or 

d) Contains any other recognized serious 
safety or health hazard 

V. SLIDE PRESENTATION OF CONFINED SPACES 

SUDE 1-1 

NOTE: 

NOTE: 

Yes, this is a permit required confined space. 

No, it is not legal and you'll see as we continue what 
the requirements of a permit required space are. 

SLIDE i-2 & i-3 

CONFINED SPACE 
June 1995 Lesson 1 

APPLICATION 

Is this a confined 
space? Is it a permit 
required confined 
space? 

Does this appear to be 
a legal entry? 

CSFM 
Page6 



INSTRUCTOR GUIDE INTRODUCTION TO CAL-OSHA CODE, 
CONFINED SPACE IDENTIFICATION AND DANGERS 

PRESENTATION 

SLIDE 1-4, i-5. 1-6, 1-7 

NOTE: 

SLIDE 1-8 

NOTE: 

SLIDE i-9 

NOTE: 

This is a common operation, with numerous people 
working in vaults like this one in every area of 
California. 

Vaults vary in size and depth with the average being 
9' to i O' deep, and 6' wide by 12' long. 

Obviously these are common and can quite easily 
meet the criteria for a permit confined space if the 
given factors are present. (non-vented) 

These containers are quite common and can quite 
easily fall into the realm of permit required confined 
spaces also. 

SLIDE 1-IO 

NOTE: Compare it to the criteria listed. You may think it is 
pushing it to call it a permit required confined space, 
but when looking honestly at the definition it is 
obvious that it can easily meet the criteria. When 
evaluating a space the safest approach is to consider 
the space permit required first until determined 
otherwise. 

CONFINED SPACE 
June 1995 Lesson 1 

APPLICATION 

Is this a confined space 
by definition? If so, is it 
a permit required 
confined space? 

CSFM 
Page? 



INSTRUCTOR GUIDE INTRODUC110N TO CAL-OSHA CODE, 
CONFINED SPACE IDEN11FICA110N AND DANGERS 

SLIDE i-11 

NOTE: 

PRESENTATION 

This would take even less of a stretch to qualify as a 
permit required confined space as the outhouse does 
not have fans or H.V.A.C. like an indoor unit has. 

Obviously both of these examples are extreme, but 
they illustrate how far the interpretations of these 
definitions can be stretched. 

SLIDE 1-12 

NOTE: This facility meets the criteria for a permit required 
confined space. It has the hazard of possible entrant 
engulfment, as well as inwardly converging walls, and 
a floor that tapers to a smaller cross-section. 

SLIDEi-i3 

NOTE: This is a permit required space, these cars have 
manways with openings from i 7" to 30" in diameter. 
Occasionally these cars are cleaned inside by 
personnel, and maybe occupied by unauthorized 
riders. 

SLIDE 1-14 

NOTE: This would not normally be considered a potential 
hazard as a pressure car does not have any openings 
large enough for humans to enter unless the top is 
unbolted during service. If the space is accessible it 
must be considered a permit required space. 

SLIDE i-i5 

NOTE: These cars not only have the potential for engulfing 
an entrant, but they also have floors that taper to a 
smaller cross-section. 

CONFINED SPACE 
June 1995 Lesson 1 

APPUCATION 

CSFM 
Page 8 



INTRODUCTION TO CAL-OSHA CODE. INSTRUCTOR GUIDE CONFINED SPACE IDENTIFICATION AND DANGERS 

PRESENTATION 

SLIDE i-16 

NOTE: This is considered a permit required space. 

SLlDEi-17 

NOTE: Don't be deceived by the open ends in this culvert, 
the same dangers exist whether it's i 00' or 1 O'. 

SUDE1-18 

NOTE: If certain factors are present this can meet the criteria 
for a permit required confined space. 

SLIDE 1-19 

NOTE: This meets the criteria for a permit required space, 
when considering the intended product we are 
reminded of the potential for a hazardous atmosphere, 
engulfment, or physical hazards with the large 
aerators that stir the product. 

SLIDE 1-20 

NOTE: 

SLIDE 1-21 

NOTE: 

Obvious permit required space, be advised this and 
slide 19 are commonly cleaned from inside by 
personnel with hand tools. 

This meets the criteria for a permit required space. 

CONFINED SPACE 
June 1995 Lesson 1 

APPLICATION 

CSFM 
Page 9 



INSTRUCTOR GUIDE INTRODUCTION TO CAL-OSHA CODE. 
CONFINED SPACE IDENTIFICATION AND DANGERS 

PRESENTATION APPLICATION 

VI. TYPICAL PERMIT REQUIRED CONFINED SPACES 

A. Storage tanks 

B. Pump wet wells 

C. Degreasers 

D. Dig esters 

E. Sewers 

F. Person holes 

G. Tunnels 

H. Underground vaults 

I. Boilers 

J. Silos 

K. Vessels 

L. Grain elevators 

M. Mixers 

N. Open topped water tanks 

0. Water towers 

P. Enclosures with bottom access 

0. Rail car tanks 

VII. DANGERS OF CONFINED SPACES 

CONFINED SPACE 
June 1995 Lesson 1 

What makes confined 
spaces so dangerous? 

CSFM 
Page 10 



INSTRUCTOR GUIDE 
PRESENTATION 

A. Oxygen deficiency 

B. ·By-products of previously stored material 

i. Storage tanks retain residue 

2. Product is absorbed into tank walls 

C. Accidental leaks or spills 

INTRODUCTION TO CAL-OSHA CODE, 
CONFINED SPACE IDENTIFICATION AND DANGERS 

APPLICATION 

1. Leaks of substances give off vapors or cause 
reactions 

2. Slip, trip or fall hazard 

D. Chemical reactions 

i. Accidental mixing of chemicals 

2. Drying paint 

3. Multiple use tanks 

E. Oxidation 

1. Rusting of metals 

2. Rotting or decomposing organic materials 

F. Mechanical operations 

1. 

2. 

3. 

4. 

5. 

CONFINED SPACE 
June 1995 

Welding 

Painting 

Cleaning 

Scraping or sandblasting 

Mixing/stirring operations 

Lesson 1 
CSFM 

Page 11 



INSTRUCTOR GUIDE 
PRESENTATION 

6. Recharging o·f batteries 

G. · lnerting activities 

i. Carbon dioxide (C02) 

2. Helium (HE) 

3. Nitrogen (N2) 

VIII. TYPES OF CONFINED SPACE HAZARDS 

INTRODUCTlON TO CAL-OSHA CODE, 
CONFINED SPACE IDENTIFtCATlON AND DANGERS 

APPLICATION 

What other hazards can 
be found in confined 
spaces? 

A. Confined space hazards are basically grouped into six 
groups 

1. 

2. 

3. 

4. 

5. 

6. 

CONFINED SPACE 
June 1995 

Atmospheric hazards 

Physical hazards 

Engulfment hazards 

Corrosive hazards 

Biological hazards 

Other hazards 

Lesson 1 
CSFM 

Page 12 



INSTRUCTOR GUIDE 

SUMMARY: 

INTRODUCTION TO CAL-OSHA CODE, 
CONFINED SPACE IDENTIFICATION AND DANGERS 

Confined spaces are quite common throughout any jurisdiction. Whether these spaces are 
pipelines, underground vaults, tanks, grain silos or any other configuration is not important. The 
critical fact is that we as rescuers can identify them as confined spaces and that we understand 
what makes them so dangerous. Only through training can we be confident that we will respond 
to these incidents with the information to be successful without placing ourselves in jeopardy. 

EVALUATION: 

The student will be evaluated in accordance with stated performance objectives at a time to be 
determined by the instructor. 

ASSIGNMENT: 

Review your notes and appropriate pages in your handbook or Information Sheets in order to 
prepare yourself for the upcoming quiz. Study for our next session. 

CONFINED SPACE 
June 1995 Lesson 1 

CSFM 
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INTRODUCTION TO CAL-OSHA CODE. STUDENT INFO CONFINED SPACE IDENTIFICATION AND DANGERS 

Confined Space Entry 
Awareness Training 

Confined spaces represent a major health and safety risk for fire fighters. Being able to recognize 
and plan appropriately for confined space work can mean the difference between a job weli done 
and disaster. 

This booklet is structured to help identify what constitutes a confined space, what hazards can be 
found in confined spaces, how those hazards can impact the authorized entrant and what should 
be done to protect entrants functioning in confined spaces. 

It also discusses equipment that can be used in confined space applications, ranging from 
environmental surveillance and monitoring equipmentto respiratory protection equipment, protective 
clothing and lowering/retrieval systems. 

What is a Confined Space? 

A confined space is defined as an area that: 
,,.. Is large enough for an employee to bodily enter and perform work; and 
,,. Has limited or restricted means of entry or exit; and 
,,.. Is not designed for continuous human occupancy; 

A permit-required confined space is defined as a confined space that has one or more of the 
following: 

,,.. Contains, or has a known potential to contain, a hazardous atmosphere; 
,,. Contains material with the potential for engulfment; 
,,.. Has an internal configuration such that an entrant could be trapped or asphyxiated by 

inwardly converging walls, or a floor which slopes and tapers to a smaller cross-section; 
or 

.,. Contains any other recognized serious safety or health hazard. 

Confined spaces come in many sizes and shapes, and can be found in heavy industry, food, 
chemical and petroleum processing, utility and communications installations and construction sites, 
to name only a few. These spaces often are deceiving in appearance. For example, the interior 
of an open-topped water tower is defined as a confined space, even though the top is open to the 
outdoor environment. As a rule of thumb, the following areas are typically classified as confined 
spaces, and should be treated with caution: 

Storage tanks 
Pump wet wells 
Degreasers 
Sewers 
Person holes 
Tunnels 

CONFINED SPACE 
June 1995 

Underground vaults 
Boilers 
Silos 
Vessels 
Grain elevators 
Mixers 

Lesson 1 - Info Sheet 1 

Open-topped water tanks 
Water towers 
Enclosures with bottom 
access 
Railcar tanks 

CSFM 
Page 1 



STUDENT INFO INTRODUCTION TO CAL-OSHA CODE, 
CONFINED SPACE IDENTIFICATION AND DANGERS 

In most cases, these confined spaces are fairly easy to spot If, however, you encounter an area 
that has any of the characteristics of a confined space, but is not included in the listing above, it 
is always best to treat the unknown area and its interior environment like a permit required confined 
space and to take all necessary safety precautions. 

WHAT MAKES A CONFINED SPACE DANGEROUS? 

Oxygen Deficiency 

An atmosphere with less than i 9.5% oxygen by volume, is considered oxygen deficient. When the 
percentage of oxygen falls to levels below 19.5%, physiological effects are routinely noted. If 
oxygen levels continue to drop total incapacitation will occur, followed by death. Oxygen deficiency 
can occur for numerous reasons, many of which are listed in this section. 

By-Products of Previously Stored Materials or Chemicals 

Confined spaces used for the storage of petroleum products, chemicals and other substances can 
often absorb or retain material. When the space is emptied for maintenance, cleaning or other 
purposes, this absorbed material can leach back out of the walls, changing the composition of the 

·confined space environment. 

Accidental Leaks or Spills 

Accidental leaks or spills of such substances as ammonia, acetylene, acids or even plain water can 
create a variety of hazards within a confined space. These substances can give off fumes and 
vapors, or can cause reactions that can create sudden and major changes in the confined space 
environment. These hazards may also contribute to an increased likelihood of "slip, trip and fall" 
accidents. 

Chemical Reactions 

Chemical reactions within a confined space may be caused by a variety of circumstances. 
Manufacturing processes can generate by-products that react with the atmosphere in the confined 
space to produce a hazardous condition. Cleaning with acids or solvents can give off vapors and 
fumes that may become a serious health hazard. Similarly, drying paint can create toxic vapors that 
could pose a serious health threat or react violently with the confined space atmosphere. 

Oxidation 

Oxidation processes, such as rusting of metals or the rotting, decomposition and fermentation of 
organic materials can deplete the oxygen level in a confined space area. Special care should be 
taken in such atmospheres, because human respiration, combined with oxidation, can quickly 
reduce the oxygen levels in a confined space below acceptable levels. 

CONFINED SPACE 
June 1995 Lesson 1 ·Info Sheet 1 
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STUDENT INFO INTRODUCTION TO CAL-OSHA CODE. 
CONFINED SPACE lDENTlFICATlON AND DANGERS 

Mechanical Operations 

Operations within a confined space, such as welding, painting, cleaning, scraping or sandblasting 
can generate confined space hazards. Sudden changes in temperature, combined with the release 
of petrochemical fumes or methane gas, can create unstable environments that may produce such 
volatile reactions. Special care should be taken in spaces such as telephone vaults, basements and 
tunnels that contain rechargeable batteries. Recharging operations can produce significant levels 
of explosive gases or toxic gases, which can displace oxygen within the confined space area. 

lnerting Activities 

Finally, inerting with non-flammable products such as carbon dioxide (C02), helium (He), and 
nitrogen (N2), may displace oxygen within a confined space. These products may also combine 
with other materials in the space to create hazardous substances. 

WHAT HAZARDS ARE FOUND IN A CONFINED SPACE? 

A variety of hazards can be found in a confined space work environment. As a result, careful 
planning and preparation of all personnel involved in the confined space entry should occur before 
anyone enters the work area. Hazards can be grouped into one of six groups. They are: 
atmospheric hazards; physical hazards; engulfment hazards; corrosive hazards; biological hazards; 
and other hazards. 

Atmospheric Hazards: 

Atmospheric hazards are some of the most dangerous, yet frequently unnoticeable hazards found 
in a confined space. A hazardous atmosphere is an atmosphere which exposes employees to a 
risk of death, incapacitation, injury or acute illness from one or more of the following causes: 

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

,... A flammable gas or vapor in excess of i 0% of its lower explosive limit (LEL). 
~ An atmospheric concentration of any toxic contaminant (found in section 5155 for airborne 

contaminants) above the OSHA permissible exposure limit (PEL) . 
...- An airborne combustible dust at a concentration that obscures vision at a distance of five feet 

or less. 
~ Any immediately dangerous to life or health (IDLH) atmosphere which poses an immediate 

threat of loss of life; may result in irreversible or immediate, severe health effects; may result 
in eye damage, irritation or other conditions which could impair escape. 

While airborne dust or particle concentrations may be easy to spot with the naked eye, oxygen 
deficiency or enrichment conditions, as well as hazardous concentrations of vapors or gases must 
be detected with reliable instrumentation. 

CONFINED SPACE 
June 1995 Lesson 1 - Info Sheet 1 
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STUDENT INFO INTRODUCTION TO CAL-OSHA CODE. 
CONFINED SPACE IDENTIFICATION AND DANGERS 

Oxygen Deficiency 

Normal ambient air contains an oxygen concentration of 20.8% by volume. When the oxygen level 
in the confined space dips below 19.5% of the total atmosphere, the area is considered oxygen 
deficient. In oxygen deficient atmospheres, life-supporting oxygen may be displaced by other 
gases, such as carbon dioxide, which results in an atmosphere which can be dangerous or fatal 
when inhaled. Oxygen deficiency may also be caused by rust, corrosion, fermentation or other 
forms of oxidation which consume oxygen. As materials decompose, oxygen is drawn from the 
atmosphere to fuel the oxidation process. 

The impact of oxygen deficiency can be gradual or sudden, depending on the overall oxygen 
concentration levels of other gases in the atmosphere. Typically decreasing levels of atmospheric 
oxygen cause the following physiological symptoms: 

% Oxygen Physiological Effect 

19.5 - 16 No visible effect 

16 - 12 Increased breathing rate. Accelerated heartbeat. Impaired 
attention, thinking and coordination. 

14 - 10 Faulty judgment and poor muscular coordination. Muscular 
exertion causing rapid fatigue. Intermittent respiration. 

10 - 6 Nausea, vomiting. Inability to perform vigorous movement, 
or loss of the ability to move. Unconsciousness, followed by 
death. 

Below 6 Difficulty breathing. Convulsive movements. Death in 
minutes. 

Oxygen Enrichment 

When the oxygen concentration rises above 23.5% by volume, the atmosphere is considered 
oxygen enriched, and is prone to become unstable. As a result of the higher oxygen level, the 
likelihood and severity of a flash fire or explosion is significantly increased. 

CONFINED SPACE 
June 1995 Lesson 1 - Info Sheet 1 
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STUDENT INFO INTRODUCTION TO CAL-OSHA CODE, 
CONFINED SPACE IDENTIFICATION AND DANGERS 

COMBUSTIBLE GASES FIGURE 1 

Explosive Range 

Combustion No .Combustion 

In order for combustion to occur, there must be three elements: 1. fuel, 2. oxygen to support 
combustion and 3. heat or a source of ignition. This is known as the fire triangle (see Figure 1 ), but 
if you remove any one of the legs, combustion will not occur. 

The percentage of combustible gas in the air is important, too. For example, a person hole filled 
with fresh air is gradually filled by a leak of combustible gas such as methane or natural gas, mixing 
with the fresh air. As the ratio of gas to air changes, the sample passes through three ranges: 
lean, explosive and rich (see Figure 2). 

FIGURE 2 

Gas-Air Mix 

TOO LITTLE FLAMMABLE TOO MUCH 
GAS MIXTURE GAS 
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In the lean range there isn't enough gas in the air to burn. On the other hand, the rich range has 
too much gas and not enough air. However, the explosive range has just the right combination of 
gas and air to form an explosive mixture. Care must be taken, however, when a mixture is too rich, 
because dilution with fresh air could bring the mixture into the flammable or explosive range. An 
analogy is the automobile that won't start on a cold morning ( a lean atmosphere because the fluid 
gasoline hcis not vaporized sufficiently), .but can be flooded with too much gasoline (a rich 
atmosphere with too much vaporization). Eventually when the right mixture of gas and air finally 
exists (explosive), the car starts. 

When considering combustible gases methane and carbon monoxide are two of the more common 
found in confined spaces. Both methane and carbon monoxide are colorless and odorless, and 
methane is considered non-toxic. Carbon monoxide is close to the same vapor density as air while 
methane is lighter than air and will accumulate in the upper areas of a confined space. These facts 
coupled with familiarity of the names methane and carbon monoxide may give U5? the impression 
that they are really not a big concern or threat, don't be fooled !!! Carbon monoxides' wide 
explosive range (12.5% to 74.2%), and methanes respectable explosive range (5% to 15%), 
combined with the ability these gases have to displace oxygen and asphyxiate an entrant without 
warning, makes them as legitimate a concern as any toxic gas or hydrocarbon. 

CONFINED SPACE 
June 1995 Lesson 1 - Info Sheet 1 

CSFM 
Page6 



STUDENT INFO 

TOXIC GASES 

INTRODUCTION TO CAL-OSHA CODE, 
CONFINED SPACE IDENTIFICATION AND DANGERS 

The physiological effects of the following toxic gases common to confined spaces are 
approximations and will vary according to the health or activity of the individual exposed. 

Carbon Monoxide (CO) 

A colorless, odorless gas generated by the combustion of common fuels with an insufficient supply 
of air or where combustion is incomplete. It is often released by accident or improper maintenance 
or adjustment of burners or flues in confined spaces and by internal combustion engines. 

Called the "silent killer," CO poisoning may occur suddenly. The permissible exposure limit (p.e.I.) 
for carbon monoxide is 25 PPM for an eight (8) hour TWA. This very low p.e.I. alone affirms that 
physiological effects may be noted sooner than those shown. 

PPM Level (CO) Physiological Effect 

i 00 ppm for 3 hours or Headache and discomfort 
600 ppm for 1 hour 

500 ppm for 1 hour or Pounding of heart, dull headache, 
1000 ppm for 30 minutes dizziness, flashes before eyes, ringing in 

ears, nausea. 

1500 ppm for one hour Dangerous to life. 

4000 ppm Rapid collapse, unconsciousness and 
death within a few minutes. 

Hydrogen Sulfide (H2S) 

This colorless gas smells like rotten eggs, but the odor cannot be taken as a warning because 
sensitivity to smell disappears quickly after breathing only a small quantity of the gas. It is often 
found in sewers or sewage treatment facilities and in petrochemical operations. In addition, H2S 
is flammable and explosive in high concentrations. 

Sudden poisoning may cause unconsciousness and respiratory arrest. In less sudden poisoning, 
symptoms are nausea, stomach distress, eye irritation, belching, coughing, headache and blistering 
of lips. The p.e.I. for hydrogen sulfide is 1 O PPM, thus physiological effects may be experienced 
at lower concentrations than those shown 
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PPM (H 2S)* Physiological Effect 

15 - 25 ppm Eye irritation 

50 - 15.0 ppm for several hours Slight eye, respiratory irritation. 

170 - 300 ppm for 1 hour Marked irritation. 

400 to 600 ppm for 1 /2 - 1 hour Unconsciousness, death. 

1000 ppm Fatal in minutes. 

Sulfur Dioxide (SOJ 

The combustion of sulfur or compounds containing sulfur produces this pungent, irritating gas. 
Severe exposures may result from loading and unloading tank cars, cylinders or lines either 
rupturing or leaking, and fumigation aboard ships. 

PPM Level (SOJ Physiological Effect 

1 - 10 ppm Respiratory and pulse rates increase, depth of respiration 
decreases. 

A strong irritant that can produce sudden death from bronchial spasms. Small concentrations that 
do not produce severe irritation are rapidly passed through the respiratory tract and metabolized 
so that they no longer act as ammonia. If you've ever taken a "whiff" of a household cleaning 
solution and had it '1ake your breath away," you have a good idea of the problems that a more 
severe industrial exposure can present. 

Ammonia can be explosive if the contents of a tank or refrigeration system are released into an 
open flame. 
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PPM Level (N H3)* Physiological Effect 

300-500 ppm Maximum short exposure tolerance. Eye and respiratory 
for 30 - 60 minutes irritation_ 

400 ppm Throat irritation. 

2500 - 6000 ppm for 30 Dangerous to lite. 
minutes 

5000 - i0,000 ppm Fatal 

Exposure levels for Selected Toxic Gas 

*Threshold *Short Term OSHA 
Limit Value Exposure limit Permissible 

Substance (PPM) (PPM) Exposure Limit 
(PPM) 

Carbon Monoxide 25 --- 25 

Hydrogen Sulfide 10 15 iO 

Sulfur Dioxide 2 5 5 

Ammonia 25 35 50 

Hydrogen Cyanide 40 -- 10 

Benzene iO** --- 1 (5+) 

Toluene 50 - 200 

Xylene 200 150 iOO 

** 
i 992-93 Threshold Limit Values published by American Conference of Governmental Industrial Hygienists. 
Suspected human carcinogen 

+ Short term exposure limit. 
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STUDENT INFO 

Hydrogen Cyanide or Hydrocyanic Acid (HCN) 

INTRODUC110N TO CAL-OSHA CODE, 
CONFINED SPACE IDENTIFICA110N AND DANGERS 

An extremely rapid poison which interferes with the respiratory system of the body's cells and 
causes chemical asphyxia. Liquid HCN is an eye and skin irritant. 

Aromatic Hydrocarbons (i.e. Benzene, Toluene, Xylene) 

Benzene: a colorless, flammable, volatile liquid with a rather pleasant aromatic odor. Chronic 
poisoning may occur after breathing comparatively small amounts over a period of time. The first 
sign is exhilaration, followed by sleepiness, dizziness, vomiting, trembling, hallucinations, delirium 
and unconsciousness. 

Toluene: a colorless, flammable liquid whose rather strong aromatic odor warns of high 
concentrations. It produces extreme fatigue, mental confusion, exhilaration, nausea, headache and 
dizziness. 

Xylene: a solvent mixture that resembles benzene in many chemical and physical properties. 

ELECTRONIC INSTRUMENTS AND ALARMS 

Battery-powered, direct-reading instruments are considered by many experts to be the most 
practical devices for conducting spot checks of a confined space atmosphere on a semi-continuous 
basis. These monitoring devices, which are classified by two groups-single-gas instruments or 
multiple-gas instruments-typically monitor one or a combination of the following atmospheric 
conditions: 

(i) Oxygen deficiency or enrichment; 
(2) The presence of combustible gas; and 
(3) The presence of certain toxic gases. 

Oxygen deficiency or enrichment is the first hazard monitored for. This is important to remember 
as oxygen dificiency may affect accuracy of other readings. 

Depending on the capabilities of the instrument, monitoring can be conducted simultaneously for 
oxygen and combustible gas, or for oxygen, combustible gas and toxic gases. These devices are 
commonly referred to as 2-in-I, 3-in-i, 4-in-i or 5-in-1 alarms. 

No matter which type of instrument is used to check environmental gas concentrations, regular 
monitoring should be performed during all confined space operations, since a contaminant's level 
of combustibility or toxicity might increase even if it initially appears to be low or non-existent. In 
addition, oxygen deficiency can occur unexpectedly. 
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CONFINED SPACE IDENTIFICATION AND DANGERS 

ATMOSPHERIC COMPOSITION 

To determine the composition of a confined space atmosphere, reliable instruments should be used 
to draw air samples through a weep hole or other small entry port leading into the confined space. 
If possible, do not open the entry portal to the confined space before this step has been completed. 
Sudden changes in atmospheric composition within the confined space could cause violent 
reactions, or dilute the contaminants in the confined space, giving a false low initial gas 
concentration. FIGURE 3 

t i 
Methane 

(lighter than air) 

t 

Hydrogen Sulfide 
(heavier than air) 

When testing permit spaces for acceptable entry conditions, always test in the following order: 

1 . Oxygen content 
2. Flammable gases and vapors 
3. Potential toxic air contaminants 

Comprehensive testing should be conducted in various locations within the work area. Some gases 
are heavier than air, and tend to collect at the bottom of a confined space. Others are lighter, and 
are usually in higher concentrations near the top of the confined space. Still others are the same 
molecular weight as air, so they can be found in varying concentrations throughout the confined 
space. This is why test samples should be drawn at the top, middle and bottom of the space to 
pinpoint varying concentration of gases or vapors (see Figure 3). The results of the atmospheric 
testing will have a direct impact on the selection of protective equipment necessary for the tasks 
in the confined area. It may also dictate the duration of worker exposure to the environment of the 
space, or whether an entry will be made at all. Substance-specific detectors should be used 
whenever actual contaminants have been identified. 
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It should be assumed that every confined space has an unknown, hazardous atmosphere. Under 
no circumstances should anyone ever enter or even stick his or her head into a confined space for 
a "quick look." Such an action constitutes entry into the confined space and can expose the entrant 
to hazardous, and possibly deadly atmospheres. 

How Combustible Gas Monitors Work 

To understand how portable combustible gas detection instruments work, it is first important to 
understand what is meant by the Lower Explosive Limit (LEL) and Upper Explosive Limit (UEL) (see 
Figure 2). When certain proportions of combustible vapors are mixed with air and a source· of 
ignition is present, an explosion can occur. The lowest percentage at which this can happen is the 
LEL; the highest percentage is the UEL. 

FIGURE 4 

EXPLOSIVE RANGE 

%GAS 

ro w H w ~ w m ~ ~ ~ 

PENTANE 

METHANE 

HYDROGEN 

ACETO NI 

Most combustible instruments display gas concentrations in percent of the LEL. Some models have 
gas readouts in percent by volume and others display both percent of LEL and percent combustible 
gas by volume. What's the difference? For example, the LEL of methane (sometimes called natural 
gas) is 5 percent by volume, and the UEL is i 5 percent by volume. If we slowly fill a room with 
methane, when the concentration reaches 2.5 percent by volume, it is 50 percent of the LEL; at 5 
percent by volume it is iOO percent of the LEL. Between 5 and i 5 percent by volume, a spark 
could set off an explosion. 

Different gases need different percent by volume concentration to reach 100 percent of the LEL (see 
Figure 4). Pentane, for example, has an LEL of 1.5 percent. Instruments that measure in percent 
of the LEL are easy to use because, regardless of the gas, you are most concerned with how close 
the concentration is to the LEL. 
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Single Gas Monitors for Oxygen Deficiency 

Oxygen indicators measure atmospheric concentrations of oxygen. Concentrations are generally 
measured over a range of Oto 25 percent oxygen in air, with readings being displayed on either 
an electronic readout or an analog meter. 

Oxygen indicators are calibrated with uncontaminated fresh air containing a minimum of 20.8 
percent oxygen. With some models, an alarm is activated when oxygen levels drop below i 9.5 
percent. 

Single Gas Monitors for Combustible Gases 

Single-gas instruments for monitoring of hydrocarbon vapors operate by the catalytic action of a 
heated platinum filament in contact with combustible gases. The filament is heated to operating 
temperature by an electric current. When the gas sample contacts the heated filament, combustion 
on its surface raises the temperature in proportion to the quantity of combustibles in the sample. 
A Wheatstone bridge circuit, incorporating the filament as one arm, measures the change in 
electrical resistance due to the temperature increases. This change indicates the percentage of 
combustible gas present in the sample.· 

Single Gas Monitors for Toxic Gases 

Compact, battery-powered devices can be used to measure levels of carbon monoxide (CO) or 
hydrogen sulfide (H 2S), depending on the model selected. Toxic gas monitors use electrochemical 
cells. If the gas of interest enters the cell, the reaction produces a current output proportional to 
the amount of gas in the sample. With these instruments, audible and visible alarms sound if the 
gas concentration exceeds a present level. These devices are well suited for use in confined 
spaces containing motors or engines, which can generate large quantities of CO, as well as in 
sewers, waste treatment plants and "sour crude" processing stations which tend to have hazardous 
volumes of H2S. 

Multiple Gas Monitors for Oxygen and Combustible Gas 

In applications where it is necessary to determine oxygen and combustible gas levels 
simultaneously, 2-in-i diffusion-type devices can be used. Sensors measure 0 to 100 percent of 
the LEL and oxygen from Oto 25 percent. Remote sampling requires either a pump module or an 
aspirator bulb adapter. 

Multiple Gas Monitors for Oxygen, Combustible and Toxic Gases 

Toxic gases and vapors, which can be inhaled or absorbed through the skin, are frequently found 
in confined spaces. Sometimes, these atmospheric hazards can also displace oxygen and may 
incapacitate the body's ability to maintain respiration. Some toxic gases and vapors can also cause 
long-term physical damage to the body in cases of repeated exposure. 
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A number of instruments are available to assist in detecting toxic gas. Whereas the pocket size 
monitors operate by diffusion or an aspiratory bulb, larger (but still hand held) 2-in-1 and 3-in-1 
instruments have been developed with built-in pumps to draw samples from the immediate area or 
from outside the confined space work area when used with sampling lines. For 2-in-1 devices, side
by-sid e ana_log displays show percentages for both oxygen and the LEL. With 3-in-1, 4-in-1 and 5-
in-1 devices, the user selects either a sensor readout on a digital display or automatic sequential 
scanning of sensors contained in the instrument. Regardless of the mode selected or the reading 
being displayed, all sensors should be designed to monitor continuously. 

Diffusion-type instruments are available for simultaneously measuring the LEL of combustible gases, 
oxygen levels and toxic levels (in parts per million) of H2S, CO and other toxic gases. Alarms also 
alert the user to low and high oxygen levels. Remote sampling pump adapters are available to 
convert these diffusion type instruments into pump-style instruments. 

Photoionization Detectors for Toxic Gas and Vapors 

A photoionization detector, featuring microprocessor technology, uses ultraviolet light to ionize 
molecules of chemical substances in a gaseous or vaporous state. A real-time digital readout 
allows the user to make an immediate determination of gas and vapor concentrations. Depending 
upon calibration input, gas and vapors are measured over a 0.1 to 2000 ppm scale. Photoionization 
detectors are excellent for use in methane-rich environments, such as sewers and digesters, as the 
detector will not be affected by the presence of the· methane gas. Instead, the detector allows the 
user to sample for toxic gases, such as benzene, that can be hazardous in concentrations well 
below their LEL. Not all toxic gases can be measured with photoionization detectors. In addition 
you would need to use a device capable of sensing concentrations of potential explosive/flammable 
gases when using photoionization detectors. 

Detector Tube Sampling Systems 

Detector tube-type devices are recommended for conducting quick evaluations of potential hazards 
that cannot otherwise be measured. With detector tubes, a known volume of air is drawn through 
the tube using a manually operated sampling pump. If gas or vapor is present in the air, chemically 
treated granules in the tube are stained a different color. By measuring the length of the color stain 
within the tube, users can determine concentration levels. 

Most tubes available today are made of glass, have break-off tips, and are filled with treated 
chemical granules. They generally have a shelf life of 24 to 30 months. 

One type of pump frequently used with a detector tube is a compact, bellows-type device. Accurate 
and repeatable sample flows can be assured by a shaft that guides the bellows during 
compression. Some models feature an end-of-stroke indicator that lets the user know when a full 
air sample has been drawn. Models with an integral stroke counter eliminate the tedious recording 
of multiple pump strokes. 
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STUDENT INFO 

Calibration 

INTRODUCTION TO CAL-OSHA CODE, 
CONFINED SPACE IDENTIFICATION AND DANGERS 

To ensure the accuracy of gas monitoring and detection equipment, calibration activities should be 
frequently performed on all instruments used in confined space applications. Depending on the 
capabilities of the particular instrument, a calibration kit containing a known gas should be used to 
compare the actual readings of the instrument to the known values of the test gas. If the instrument 
reading differs from the values of the known standard, the instrument should not be used until it has 
been adjusted or repaired, if necessary. Most agencies calibrate all gas monitoring I detection 
instruments at least monthly according to the manufacturers recommendations. 

PHYSICAL HAZARDS 

After the atmospheric hazards of a confined space have been identified, it is essential to also 
pinpoint any physical hazards contained in the work area. Physical hazards, such as grinding 
equipment, agitators, steam or steam fittings, mulching equipment, drive shafts, gears and other 
moving parts can pose a danger in confined spaces, in that they can burn, maim or crush entrants 
in the space. Hazards such as pipe fittings and uneven or wet surfaces may also pose slip, trip and 
fall hazards. 

Engulfment Hazards 

Engulfment hazards frequently exist in areas were loose materials such as grains, crushed stone, 
flour or sawdust are stored. Often housed in silos or other containment equipment, these materials 
harbor air pockets, which can collapse under the weight of an employee (referred to as BRIDGING). 
Engulfment hazards either block the employee's airways or compress his/her upper body to the 
point where suffocation takes place. Many studies reveal engulfment to be the number two cause 
for death in confined spaces, in fact N.1.0.S.H. surveys reflect as many as 227 deaths attributed to 
engulfment between 1980-1989 

Corrosive Hazards 

Corrosive chemicals, such as acids, solvents and cleaning solutions can pose yet another confined 
space hazard. Contact between these substances and the skin, mucous membranes or eyes can 
cause serious irritation or burns. Fumes given off by these materials can also irritate the respiratory 
system and can cause gastrointestinal distress. 

Biological Hazards 

Biological hazards, such as molds, mildews and spores frequently found in dark, damp spaces can 
irritate the respiratory system. Bacteria and viruses, found in applications such as sewage 
treatment, can also threaten the body with a variety of diseases. In addition, bird and animal feces 
can present serious health hazards to humans, and decaying biological materials can cause oxygen 
deficiency. 
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Other Hazards 

Other hazards, such as poor visibility, inadequate lighting and insecure footing can cause significant 
safety hazards in a confined space. Confined spaces may also harbor rodents, snakes, spiders or 
insects, wl1ich may be dangerous to confined space entrants. Finally, sudden changes in wind or 
weather can contribute to unexpected variations in the confined space environment 

PROCEDURES FOR ENTERING A CONFINED SPACE 

Before any employee enters a permit-required confined space, a system of procedures and 
precautions must be followed. It is essential that supervisors, attendants and entrants all know the 
specifics of the space. It is also critical to have the correct equipment on hand to ensure worker 
safety. The following procedures must be followed. 

Completion of an Entry Permit 

Before anyone enters a confined space, an entry permit must be completed by supervisory 
personnel. Specifically, the permit must clearly identify: 

.... The location of the confined space 

.. The purpose of the entry into the area 

.... The date of entry and the authorized duration of occupancy in the space. A permit may 
be valid for a period not to exceed that necessary to complete the task or job for which 
the permit was obtained 

.... A listing of authorized entrants 

.... A listing of attendants 
"" A listing of necessary tools and equipment 
.... The signature of the individual authorizing the entry 
... A listing of hazards and acceptable entry conditions 
.... Results of initial and periodic tests 
.... Measures to isolate the space and eliminate or control the hazards before entry 
... A listing of rescue and emergency services 
.... Communications procedures 
.,.. Additional permits (hot work) issued 

Before any entry into a confined space begins, the individual authorizing the entry must sign the 
permit. Upon completion of work in the confined space area, the permit is canceled by the entry 
supervisor, but retained for at least one year for ease of program review. Any problems must be 
noted on the permit. 

For situations requiring "hot work", such as welding, a notation should be added to the confined 
space entry permit or a separate hot work permit should be attached. The additional information 
should detail both the scope and duration of the hot work. 
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To accurately complete the entry permit, and to inform entrants of the hazards contained within the 
confined space work area, a comprehensive hazard assessment, listing all hazards that could be 
encountered by entrants during occupation of the confined space, must be conducted before entry. 
Persons entering confined spaces and those acting as attendants must also know the signs and 
symptoms of exposure to a hazard. The assessment should then be followed by a document 
describing the formal method of operation for all occupants of the confined space. This document 
should explain in detail all cleaning, purging and ventilating practices, as well as safe work 
practices. It should be reviewed by all people participating in the confined space entry. 

A formal safety procedure should also be documented to cover critical safety concerns such as first
aid, showering and decontamination, and obtaining the necessary rescue and medical equipment. 

To ensure the understanding of responsibilities and hazards found in a particular confined space, 
a pre-entry session for everyone involved in confined space work should be scheduled shortly 
before entry. At this time, each hazard should be discussed with all authorized entrants and 
attendants, as well as the consequences of exposure to each hazard. 

Confined Space Entry Without Permit/Attendant 

OSHA has determined that a complete entry permit program may not be needed for entrtes into 
spaces handled by selected industries when they are regulated by other sections of the C.C.R. or 
C.F.R. Some of the exemptions are as follows: 

1. Construction Operations 
2. Agriculture Operations 
3. Marine Terminal Operations 
4. Shipyard Operations 
5. Telecommunications person holes and vaults 
6. Grain handling facilities 
7. Natural gas utility operations 
8. Electric utility operations within underground vaults 

VENTILATION 

(regulated by Section 1502) 
(defined by Section 3437) 
(defined in Section 3460) 

(regulated by Section 8437) 
(Section 861 6) 

(regulated by Section 5178) 
(Title 49 CFR) 

Regardless of whether respiratory protection is used or not, ventilation is a critical component of any 
confined space entry. Ventilation is carried out by the use of fans or blowers ranging in size from 
roughly 700 C.F.M. to over 2000 C.F.M. The fans are connected to duct work and directed into the 
space. The ventilation operation can basically be conducted in one ofthree ways, forced supply, 
forced exhaust, and forced supply and exhaust. Ventilation should begin prior to entry and continue 
throughout. The upper and lower explosive limits and vapor density of any gases in the space must 
be considered when ventilating. Atmospheric monitoring will eliminate the possibility of converting 
an atmosphere that was too rich or too lean to ignite into an explosive environment. In addition, 
confined spaces shalt not be ventilated with pure oxygen. 
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OSHA allows employers to exempt many of their confined spaces from complete permit entry 
programs. This exemption is allowed if the space contains only atmospheric hazards which can 
be controlled by ventilation alone. These spaces can be exempted from complete permit required 
confined space operations if the employer: 

i. Demonstrates that the only hazard posed by the permit space is an actual or potentially 
hazardous atmosphere. 

2. Demonstrates that forced air ventilation alone will maintain the permit space safe for 
entry. 

3. Develops monitoring and inspection data to support 1 and 2 above, and makes the 
supporting data available to employees. 

4. Performs the initial entry to obtain data and subsequent entries in compliance with CAL
OSHA, Title 8 CCR GISO, Section 5157, paragraph (c) (5) (ii), which includes 
requirements for periodic testing to assure that ventilation is preventing the accumulation 
of a hazardous atmosphere. 
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LOCKOUT AND TAGOUT PROCEDURES 

In preparation for entry into the confined space work area, utilities and mechanical equipment 
serving the space should be isolated and disconnected. Lockout procedures must be pertormed 
only by an authorized employee. Pipes and steam lines should be blind flanged in the "off" position 
and locked out with a padlock. Main breakers to electrical service in the space should be thrown 
to the "off" position and locked out at the breaker panel. To ensure that the power supply to the 
equipment has been interrupted, all on-off switches should be tested. Hydraulic lines servicing the 
space should also be blocked and bled to prevent unanticipated movement of the equipment. 
Finally, if possible, drive mechanisms, gears and belts to all mechanical equipment should be 
physically disconnected before entry into the confined space area. 

Printed tags are used to warn employees that the energy-isolating devices must stay in position and 
that the tags must not be removed. 

EQUIPPING PERSONNEL FOR CONFINED SPACE ENTRY 

A wide range of protective equipment is available for protecting entrants to confined space work 
areas. it is essential that each entrant has the correct equipment for the environment and is versed 
in its safe and effective use. Under no circumstances should an employee enter a confined 
space without the correct training and equipment. 

Tools and Equipment 

All tools and equipment required to complete the tasks in a confined space must be collected 
before entry into the space. The lack of proper equipment can pose dangerous situations for 
workers, and can waste valuable work time. All equipment should be checked before use, and 
should be in good working order. 

Protective measures should be taken to protect people working outside the confined space area. 
Barricades should be erected to protect passers-by from open person holes, hatch entrances and 
other unmarked entrances to the confined space area. In addition, care should be taken to prevent 
the accidental dropping of materials into the entrance of the confined space. 

In case of contractors and subcontractors, all people working in a confined space environment will 
adhere to the requirements of the entry permit. Deviation from the standards set on the permit will 
necessitate immediate evacuation of the space. 
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RESPIRATORY PROTECTION 

Once the atmosphere of a confined space has been analyzed, it is necessary to select the proper 
resp! ratory protection equipment for all entrants working within the confined space. Types of 
respirators recommended for confined space operations include Self-Contained Breathing Apparatus 
(SCBA), dual-purpose SCBA, combination air-line respirators with an escape cylinder, air-purifying 
devices and escape respirators. Because these devices vary in design, application and protective 
capability, it is important to first assess the level of contaminants at the work site. Equally important 
is up-to-date knowledge for the limitations of various respiratory protection devices to ensure proper 
selection. 

Self-Contained Breathing Apparatus (SCBA) 

SCBA provide the highest level of respiratory protection because they are designed to protect 
workers in oxygen-deficient atmospheres and/or in IDLH atmospheres found in confined space 
applications. SCBA are equipped with a user-worn air cylinder that offers a dependable, yet limited 
supply of air without any hoses or tethers to impede movement. SCBA are useful in confined space 
applications with entrances large enough to accommodate an entrant wearing the apparatus and 
the cylinder. Low-profile cylinders are available for tight confined space entrances. Under no 
circumstances should the entrant enter a confined space that contains a hazardous or potentially
hazardous atmosphere unprotected and wait to have SCBA equipment lowered to him or her. 

One of the latest developments in SCBA technology is a cylinder refilling system which utilizes a 
special adapter. The adapter makes it possible to quickly refill an air cylinder while the unit is worn, 
providing the user with a virtually limitless air supply. This configuration also expands the range 
of uses for SCBA equipment as it eliminates the need to leave the confined space work area to 
access cascade-type refilling stations. 

Combination-Type Dual-Purpose SCBA 

Combination-type devices merge the capabilities of an air-line unit with those of an SCBA. Dual
purpose units differ from conventional SCBA ·in that they generally have a regulator with two inlet 
ports - one high-pressure (2216, 3000 or 4500 psig) port for permanent connection to the air 
cylinder and another low-pressure (85 psig) port for intermittent connection to an air-supply hose. 
The major advantage of these devices is that they offer the mobility of an SCBA when the air line 
is disconnected, but also offer the advantage of an extended air supply when the air line is used. 

These types of respirators are especially suited for confined space applications. Confined space 
entrants can "plug" into a primary air source and have a long-duration, uninterrupted air supply. 
However, users have the option of relying on a i 5-, 30-or 60-rninute SCBA cylinder if they must 
move about or leave the confined space. 
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Like a dual-purpose SCBA, air-line respirators with escape cylinders "combine" the capabilities of 
an airline device with those of an SCBA. However, these devices differ from dual-purpose SCBA 
in that they generally are equipped with cylinders offering less service time-normally 5- or i 0-minute
rated cylinders. Thus, the cylinder can be used for emergency escape purposes only. Supplied 
air respirators with escape cylinders otter an apparatus approved for entrance and exit from IDLH 
atmospheres except with the flexibility of a lower profile and lighter weight needed for confined 
spaces, for this reason they are commonly best suited for confined space rescue. 

New technology has lead to the development of a unique "dual-supply" combination-type respirator. 
Equipped with a 5-minute-rated cylinder for emergency escape, the unit's regulator features two 
primary air inlets that permit a worker to switch from one air source to another without interrupting 
air flow and without diminishing the escape cylinder's air supply. 

Using the respirator, workers can more easily enter a confined space while ''transporting" their own 
personal air supply-usually a 30- or 60-minute-rated cylinder equipped with a carrying handle. The 
portable air supply technique works like this: 

A worker first enters a confined space breathing via an air line from a larger air source, such as a 
300-cubic foot cylinder, located outside the confined space, which is connected to one of the two 
regulator inlets. After entering the confined space, the 'transportable" air cylinder is lowered to the 
worker using a work winch. The worker then connects to the transportable air source. With this 
connection made, the worker can disconnect from the original larger air cylinder, relying on the 
smaller tank as an air source while he or she explores the confined space. 

Although this technique could be accomplished using a dual-purpose SCBA, the size and the 
position of the cylinder on the wearer's back can make it impractical for entering certain tight 
spaces. 

Air-Purifying Respirators 

Air-purifying respirators are designed for use only in atmospheres containing sufficient oxygen to 
sustain life (at lease 19.5 percent) and with known concentrations of gases, vapors and particulates. 
With these devices, special filter/chemical cartridges are used to remove specific gases, vapors, 
dusts, mists, and fumes from the ambient air. Thus, for the respirator to be effective, the level of 
contaminants must be within the concentration limitations of the specific respirator and filter. 
Generally, the useful life of air purifying respirator cartridges depends not only on the concentration 
of the contaminants, but also on the breathing volume of the user and the capacity of the air
purifying medium. 

Because of the increased likelihood of oxygen deficiency and due to the possibility of 
concentrations of contaminants in confined spaces suddenly changing or not being fully known, air
purifying respirators should not be used for confined space entry unless known conditions exist and 
can be maintained. 
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Escape respirators provide a means of escape from !DLH atmospheres. These lightweight units 
generally are carried by the worker and feature a 5 minute air cylinder that delivers respirable air 
to the hood. Escape respirators must be able to provide a minimum air flow of 72 liters per minute. 
The hood_ is typically made of a flexible material, such as urethane, and can be used in 
temperatures as low as o°F. For improved performance in chemical environments, transparent and 
flexible hoods manufactured from Teflon* are available. Escape respirators must never be used 
to enter a confined space. As their name implies, they are for escape only. 

*Teflon is a trademark of the DuPont Company. 

PROTECTIVE CLOTHING 

Protective clothing can shield employees from a variety of hazards, -including cuts, scrapes, 
splashes and leaching of chemicals into the skin. It can also help improve the safety of entry and 
exit from the confined space work area, and can help maintain body temperature. Made from a 
variety of materials, protective clothing comes in many styles, such as jackets, pants and coveralls, 
to accommodate specific work activities. 

A wide range of garments is also available to help maintain and control the body temperature of 
entrants working in confined spaces. Heat stress can pose a major health problem, which can 
frequently go unrecognized. Due to the constricted nature of confined spaces, the impact of heat 
sources can be greatly increased. Designed to minimize the effects of heat stress, temperature 
control garments rely on ice packets or circulating fluids to absorb and dissipate body heat. 

Head, Eye, Hearing and Hand Protection 

Confined spaces often present hazards that require head, eye, hearing and hand protection. A wide 
variety of materials, is available for confined space applications. Special care should be taken to 
ensure that all areas of the body are protected before entering a confined space work area. 

Head Protection 

Head protection most commonly takes the form of a protective hat or cap and should meet the 
performance requirements of ANSI 289.1-1986. Designed for top impact protection, as well as to 
dissipate the impact of bumping into stationary objects, protective headwear is frequently made of 
high density plastic. The hat or cap shell is supported by an inner suspension that creates an 
"impact space" between the crown of the user's head and the interior of the headwear. For 
maximum protection, no confined space worker should be allowed to enter the work area without 
head protection. 
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Eye Protection 

Eye protection, in the form of protective spectacles with sideshieids or goggles, helps shield 
workers' eyes from airborne debris. For additional protection, full faceshields are available to 
protect the eyes and other areas of the face from splashes and flying debris. Made for use with 
protective headgear, faceshields must be worn over suitable primary protectors such as spectacles 
or goggles. 

Hearing Protection 

Hearing protection equipment provides auditory protection from noises commonly generated in 
confined spaces. Due to their configuration, confined spaces tend to reverberate and amplify even 
small sounds, creating a serious auditory hazard for the worker. Aural protectors frequently take 
two forms; flexible plugs that insert into the worker's ear canals or ear muffs that cover each ear. 
Ear plugs or ear muffs should be worn in environments where cutting, grinding or high levels of 
mechanical noise are present. Muffs are worn with the headband. When head protection is worn, 
the headband fits under the chin or behind the head. Other models that snap into hard hats are 
also available. 

Hand protection 

Hand protection helps protect employees from caustics, acids and chemicals leaching into the skin. 
Hand protection also helps improve gripping in wet or slippery environments. Constructed as 
gloves or mitts, hand protection is available in a variety of materials to protect the user, such as 
vinyl for use in chemical environments. Gloves are frequently lined to provide moisture absorption, 
physical strength and added comfort. 

COMMUNICATIONS EQUIPMENT 

It is critical to have the correct communications equipment in any confined space work area. 
Reliable communications equipment allows workers to communicate between themselves as well 
as with the attendant stationed outside of the work area. ln the event of an emergency, 
communications equipment allows help to be summoned quickly. 

When working in a confined space atmosphere, contact must be maintained between the workers 
in the space and the attendant stationed outside. Battery-operated, voice-activated communications 
systems are frequently used, as they allow the worker to move freely in the confined space, and 
eliminate the need to hand-operate the communications device. Special care should be taken to 
ensure that batteries for all communications devices are in good working order, and that the range 
of the devices is sufficient for transmission from any part of the confined space work area. Lines 
of contact should also be established outside the confined space area to summon rescue 
personnel, if the need arises. 
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Personal Distress Devices, (PDD) are also useful in confined spaces where communication between 
workers and attendants is difficult. Designed to sound if the wearer does not move during a 
specified period of time, the alarm alerts other workers, as well as the attendant, that a worker is 
not moving and may have been overcome. This allows the attendant to clear the confined space 
and summon help. 

LOWERING EQUIPMENT AND HARNESSES 

To facilitate both entry into and exit from a confined space, it is necessary to have a proper retrieval 
system for both workers and equipment. Consisting of a heavy-duty lifeline, a tripod and personnel 
winch, retrieval equipment is useful in lowering workers into a confined space environment, as it 
controls the rate of descent and prevents accidental falls into the work area. Additional work 
winches are frequently used to raise and lower tools and equipment. 

If an entrant must be quickly extracted from the confined space, lifting equipment employs the 
concepts of physics to raise the entrant out of the work area. Winches typically have a mechanical 
advantage of about 25:1, although mechanical advantage systems generating too much force to 
feel resistance, or powered equipment are never used due to the risk of injury to the entrant or 
victim. Without the use of mechanical advantage systems it would be nearly impossible to raise 
entrants. It is nearly impossible for an average person to pull someone out of a deep person hole 
without this mechanical advantage. 

Some types of clothing are designed to offer protection as well as easy entrance and exit from the 
confined space work area. Coveralls, for example, have been designed with integral harnesses that 
allow lifting winches to be directly attached to the garment. This takes the confusion out of donning 
a full-body harness, allowing quick entry into the confined space. 

A wide variety of harnesses is available for use with retrieval equipment. Many models are worn 
over the upper body or strapped over clothing. For emergencies in confined spaces with extremely 
tight openings, wrist-type harnesses allow downed workers to be quickly extracted from the work 
area by pulling the arms over the head and then raising the worker with a tripod and winch. This 
arrangement helps to protect the injured worker's head and reduces the possibility of the downed 
worker's shoulders catching on the entry port to the confined space. 

Winches on lifting equipment should be outfitted with durable retrieval lines, and should be self
braking to prevent free falls and hold personnel in place when raising and lowering has stopped. 
Tripods should have two winches; one for lowering, arresting and retrieving a worker and a second 
winch for raising and lowering tools or equipment to the worker. This means a worker is never 
tempted to disconnect from his/her lifeline. Before making an entry into confined space work areas, 
all equipment should be carefully checked. Harnesses or retrieval Jines showing any signs of 
wear should not be used. 
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TRAINING ENTRY PERSONNEL AND ATTENDANTS 

Individuals authorizing entry into a confined space must have a complete knowledge ofthe contents 
and hazards within the space. 

Every worker must fully understand their duties before ever working in the confined space or if there 
are changes in the assigned duties or confined space applications, the training must be certified. 
Specifically, the employer should ensure that confined space entrants are familiar with: 

Hazard Recognition. The employer must let the entrant know what hazards are contained in the 
confined space, and the consequences of exposure to those hazards. In addition, the employer 
must inform the entrants of the signs and symptoms of exposure to the hazards contained in the 
confined space. 

Communication. The employer must ensure that authorized entrants maintain contact with the 
attendant stationed outside the confined space work area. The attendant is alerted when the 
entrant recognizes a warning sign or symptom of exposure to a dangerous situation, or detects a 
prohibited condition. 

Protective Equipment. The employer must make sure that employees have all necessary personal 
protective equipment and instruments, including external barriers to protect eritrants from external 
hazards. 

Entrants must be instructed in the proper use and donning of protective equipment, as well as the 
proper operation of instruments that must be used in the confined space. Specifically, each entrant 
needs to know what it is and how to use it properly, including use of communications equipment 
in order to maintain contact with the attendant and to notify co-workers of any hazardous situations 
or sudden changes within the confined space. 

Self Rescue. The employer must ensure that there is safe entry and exit from the confined space 
work area. Entrants should leave the work area when: 

1. The attendant orders evacuation 
2. The entrants recognize a warning sign or symptom of exposure to a dangerous situation 
3. The entrants detect a prohibited condition 
4. An evacuation alarm is activated 

Employees must become familiar with the procedures for self-rescue. 

Role of the Entry Group Supervisor 

Each permit required space entry will require an Entry Group Supervisor to be identified. The Entry 
Group Supervisor may or may not be present at the immediate entry site. His/her responsibility 
includes verifying that all requirements of the entry permit are met, as well as verifying that rescue 
services are available and supervising the attendant and entrants. 
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Role of the Attendant 

All workers in a confined space must be observed by an attendant located outside the confined 
space work area. The attendant must remain on duty at all times during entry operations. 

Specifically, the attendant must oversee: 

Number of Entrants. It is the attendant's responsibility to maintain an accurate count of all workers 
in the confined space. 

Hazard Recognition. The attendant must know and be able to recognize all potential hazards 
connected with the confined space. In addition, the attendant must monitor all conditions both 
inside and outside the confined space work area in order to determine if occupation of the confined 
space is safe. 

Communications. The attendant must maintain effective and continuous contact with every entrant 
in the confined space during entry. In addition, it is the attendant's responsibility to order all 
entrants out of the space when: 

"" Conditions not allowed on the entry permit occur 
"" The attendant notices behavioral changes in the entrants 
"" An uncontrolled hazard within the permit space occurs 
.,. The attendant notices a condition outside the permit space that could endanger entrants 

within the work area 
"" The attendant must leave his post in the event another confined space monitored by the 

attendant has an emergency 

Securing the area. The attendant is also charged with keeping unauthorized personnel from 
entering the area. If unauthorized personnel enter the vicinity of the confined space area, it is the 
attendant's responsibility to instruct them to leave. If unauthorized personnel enter the confined 
space work area itself, the attendant must notify entrants, as well as supervisory personnel of their 
presence. 

Coordinate Rescue. In the event a worker is overcome, the attendant must order all workers from 
the confined space, summon help and coordinate all necessary rescue efforts. Help may come 
from either in-house rescue or emergency services or a community emergency response team. The 
attendant may perform non-entry rescues as specified by the company's rescue procedure. Under 
no circumstances should the attendant ever enter the confined space without a back-up 
attendant in place. More than 60% of all confined space fatalities occur because of an 
attendant or an unauthorized person rushing into the hazardous environment without 
protective equipment. 

Some companies outiit the attendant with the proper personal protective equipment and instruments 
necessary to make a rescue. In this situation, the attendant is "on stand-by" in the event that a 
rescue is necessary. However, in these situations, a rescue entry must not take place until a back
up attendant for the original attendant arrives. 
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Once a confined space entry has been completed and all personnel have left the work area, the 
confined space should be secured and the entry permit canceled by the Entry Group Supervisor. 

Records 

Canceled entry permits, including notes of problems encountered, must be retained for at least one 
year. There must be an annual review of the permits, and the program revised as necessary. 
Comprehensive records documenting all training activities, safety drills, equipment inspections, 
atmospheric test results and equipment maintenance should be kept for every entry into a confined 
space area. These records will help ensure that proper procedures were followed, and that safety 
requirements of the confined space have been properly addressed. 

Regulating Authorities 

Within California the primary authority to enforce legal confined space entries is CAL-OSHA. The 
regulation that mandates our operations is Title 8 of the California Code of Regulations, General 
Industry Safety Orders, Section 5156, 5i 57 and 5158. This document is nearly a mirrored image 
of the federal OSHA document which was written based on many studies, some of which are taken 
from N.1.0.S.H and A.N.S.I. It is because of this compilation of information that it is well advised 
for employers to be concerned with complying with A.N.S.I. guidelines and N.1.0.S.H. guidelines 
as well as CAL-OSHA regulations. 
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CAL/OSHA CONSULTATION SERVICE 
The Cal/OSHA Consultation Service provides free on-site consultation to employers, and advice and information 
regarding occupational safety and health to employee groups. The Consultation Service is not involved ln 
Cal/OSHA enforcement activities. 

Headquarters: 455 Golden Gate Ave., Room 5246, San Francisco CA 94102, (415) 703-4050 

Area Offices: 
Anaheim 
Fresno· 
Sacramento 
San Diego 
San Fernando 
San Mateo 
Santa Fe Springs 

2100 East Katella Ave., Suite 200, 92806 
1901 North Gateway, Suite 102. 93727-1605 
2424 Arden Way, Suite 410, Sacramento 95825 
7827 Convoy Court, Suite 406, San Diego 92111 
3550 West 6th Street, Room 41 5, Los Angeles 90020 
3 Waters Park Drive, Room 230, San Mateo 94403 
10350 Heritage Park Dr., Suite 201, 90670 

CAL/OSHA HAZARD COMMUNICATION UNIT 

1714) 935-2750 
(209) 454-1295 
(916) 263-2855 
(619) 279-3771 
1213) 736-2187 
1415) 573-3864 
(310) 944-9366 

The Cal/OSHA Hazard Communication Unit can assist manufacturers and importers who have questions about 
their responsibilities under the Hazard Communication Standard. Call (415) 703-5501. 

DIVISION OF OCCUPATIONAL SAFETY AND HEAL TH 
The Division of Occupational Safety and Health enforces occupational safety and health standards and 
regulations in California. Any of these offices may be contacted to file a complaint and to report suspected 
unsafe or unhealthful working conditions. 

Headquarters: 455 Golden Gate Ave., Room 5202, San Francisco CA 94102, {415) 703-4341 

Regional Offices=--~-----------------------~---------~ 
Anaheim 
Los Angeles 
Sacramento 
San Francisco 

2100 East Katella Ave., Room 125, 92806 
3550 West Sixth St., Suite 413, 90020 
2424 Arden Way, Suite 125, 95825 
1390 Market St., Suite 822, 94102 

(714) 939-8611 
{213) 736-4911 
(916} 263-2803 
(415} 557-8640 

District: Offices: _____________________________________ _ 

Anaheim 
Concord 
Fresno 
Los Angeles 
Oakland . 
Pico Rivera 
Redding 
Sacramento 
San Bernardino 
San Diego 
San Francisco 
San Jose 
San Mateo 
Santa Rosa 
Torrance 
Van Nuys 
Ventura 
West Covina 

2100 East Katella Ave., Room 140, 92806 
1465 Enea Circle, Bldg. E, Suite 900, 94520 
2550 Mariposa St., Room 4000, 93721 
3550 West Sixth St., Room 431, 90020 
7700 Edgewater Dr., Suite 125, 94621 
9455 East Slauson Ave., 90660 
381 Hemsted Dr., 96002 
2424 Arden Way-Suite 165, 95825 
242 East Airport Dr., Suite 103, 92408 
7807 Convoy Court, Suite 140, 92111 
1390 Market St., Suite 718, 94102 
2010 North First St., Suite 401, 95131 
1900 So. Norfolk St., Suite 215, 94403 
1221 Fanners Lane, Suite 300, 95405 
680 Knox St., Suite 100, 90502 
6150 Van Nuys Blvd., Suite 405, 91401 
1655 Mesa Verde, Room 150, 93003 
417 No. Azusa Ave., 91791 

(714) 939-0145 
(510) 676-5333 
(209) 445-5302 
(213) 736-3041 
(510) 568-8602 
(213) 949-7827 
(916) 224-4743 
(916) 263-2800 
!714} 383-4321 
(619) 637-5534 
(415) 557-1677 
(4081 452-7288 
(415} 573-3812 
(707) 576-2388 
(310) 516-3734 
(818) 901-5403 
(8051 654-4581 
(8181 966-1166 

FieldOffices:~------~~---~--~~~---~~----~~--~~----
Bakersfield 
Chico 
Eureka 
Modesto 
Salinas 
Ukiah 

4800 Stockdale Highway. Suite 212, 93309 
555 Rio Lindo, Suite A, 95926 

. 619 Second St., Room 109, 95501 
1209 Woodrow Ave., Suite C-4, 95350 
1164 Monroe St.; Suite 1, 93906 
620 Kings Court, Suite 5, 95482 

(805) 395-2718 
(916) 895-4761 
(707} 445-6611 
(209} 576-6260 
(408} 443-3050 
(707} 463-4783 
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§ 5156. Scope, Application and Definitions. 
(a) Scope. This Article prescribes minimum standards for preventing employee exposure to confined space hazards :as defined by 
Section5156(b), witlrinsm:h spaces as silos, tanks, vats, vessels, boilers, compartmenl.S, ducts, sewers, pipelines, vaults, bins, tubs, 
and pits. 
NOTE: ThiS Article does not apply to underwater operations conducted in diving bells or other underwater devices or to supervised 
hyperbaric facilities. 

(b) Application and definitiollS. 
(1) For operations and industries not identified in subsection (b)(2), the confined space definition along with other definitions and 

:requirements of section 5157, Permit-Required Confined Spaces shall apply. 
(2) The confined space defurition along with other definitions and requirements of section 5158, Other Confmed Space Operations 

shall apply to: 
(A) Construction operations regulated by section 1502; 
(B) Agriculture operations (including cotton gins) defined by section 3437; 
(C) Marine terminal operatioDS defined in section 3460; 
(D) Shipyard operations regulated by section 8437; 
(E) Telecommunication manholes and'lmVented Vaults regulated by section 8616; 
(F) Grain handling facilities regulated by section 5178. 
(G) Natural gas utility operation within distribution and traDsmission facility vaults defined in Title 49 Code of Federal Regulations 

Parts 191, 192 and 193; or · . 
(H) Electric utility operations within lmderground vaults. See section 2700 for a definition of vault. 

Note: Authority cited: Section 142.3, Labor Code. Reference: Section 142.3, Labor Code. 

§5157. Permit-Required Confined S,paces. 

(a) Scope and application. This section contains requirements for practices and procedures to protect employees from the hazards · 
of entry into pen:nit-requircd confined spaces. This section applies to employers, as specified in section 5156(b)(l). 

(b) Definitions. 
Acceptable entry conditions mearis the conditions that must exist in a permit space to allow cnny and to ensure that ~loyees 
involved with a permit-required~ space entry can safely enter into and work within the space. 
Attendant mccms an individual stati.On£d outside one or more permit spaces who monitors the authoriz.e:d entrants and who performs 
all attendant's duties assigned in the employer's permit space program. 
Authorized entnmt means an employee who is authorized by the employer to enter a permit space. 
Blanking or blinding means tbe absolute closure of a pipe, line, or duct by the Wtening of a solid plate (such as a spectacle blind 
or a skillet blind) that completely covers the bore and that is capable of withmnding the maximum pressure of the pipe, line, or duct 
with no leakage beyond the plate. 
Conf'med space means a space that: 

. (1) Is large enough and so configured that am employee am bodily eater and perf onn assigned work; and 
(l) Bas limited or restricted me:ims for entry or mt (for ~ple, W:iks, v~, silos, storage bins, boppers, vaults, and pits 
are space; that may have limited means of eutr')' .); ud 
(3) Is not designed for continuous employee oa:upaney. 
Double block and bleed means tbe cl.OSIU'e of a lim:, duct, or pipe by closing and locking or tagging two in-line valves and by 
opening and locking or tagging a drain or vent valve in the lim: bctw=n the two closed valves. 
F.mergmey means any oc:cam:nce (including .:my failure of hazard comrol or monitoring equipmt:rl1) or event intemal or external 
to the permit space th.al could endmger entr.mlS. 
Engulfment means the surrounding and effccti.ve capture of a person by a liquid or finely divided (flowahle) solid substance that can 
be aspirated to can.se death by filling or plugging the respiratory system or that can exert enough 
force on the body to cause death by strangulation, constriction. or crushing. 
&try meao.s the action by which a person passes through an opening into a permii.requimi confined space. Emry includes ensuing 
work activities in that space and is considered to have oa:wred as soon as any part of the entrant's body breaks the plane of an 
opening into the space. 
Emry permit (permit} meam the written or printed documcllt that is provided by the employer to allow and control entry into a 
permit space and that contains the infoml3tion specified in. subsection (f). 
Entry supenisor means the person (such as the employer, foreman, or~ chief) responsi"ble for determining if ao::eptable entry 
conditions are present at a permit space where c:ntxy is planm:d.. fur amhorizing eDtty and overseeing entry operations, and for 
terminating entry as required by this section. 4 
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NOTE: An entry supervisor also mAY serve as an attendant or as an authorized entrant, as long as that person is trained am: 
equipped as requim.:! by this section for each. role be or she fills. Also, the duties of entry supervisor may be passed from one 
individual to another during the course of an entry operation. . 

Hazardous atmosphere means ;m atmosphere that may expose employees to the risk of death, incapacitation, impairment of ability 
to self-:resc:ue (that i..s, escape unaided from a permit space), injury, or acute illness from one or more of the following causes: 
(1) Flru:nmable gas, vapor, or mi.st in excess of 10 percent of its lower flammable limit (LFL); 
(2) Airborne combustible dust at a concentration that meets or exceeds its LFL; 

NOTE: This concentration may be approxima!ed as a condition in whii::h the dust obscures vision at a distance of 5 feet (1.52 
m) or less. 

(3) Atmospheric oxygen com:enttation below 19.5 percent or above 23.5 percent; 
(4) Atmospheric concentration of any substance for whii::h a dose is published in Group 14 for Radiation and Radioactivity or a 
permissible exposure l.imi.t is published in section 5155 for Airborne c:ontamin;mrs and wbic:b could result in employee exposure in 
excess of its dose or permissible exposure limit; 

NOTE: An atmospheric concentration of a1J'f substance that is not capable of C<nl.Sing death, incapacitation, impairment of ability 
to self-rescue, injury, or acute illness due to its health effects is not covered by this provision. 

(5) Any other atmospheric condition that is illlIIlffliately dangerous to life or health. 
NOTE: For air contaminants for which ·a dose is not published in Group 14 for Radiation and Radioactivity or a permissible 
exposure limit is not published in section 5155 for Airborne contamin;mrs, other sources of information suc:b as: Material Safety 
Data Sheets that comply with section 5l!M, published information, and intema1 documcms can provide guidance in establisb.ing 
acceptable armospheric: conditions. 

Hot work permit means the employer's written authorization toperfonn ~ODS (for example, riveting, welding, cutting, burning, 
and heating) capable of providing a source of ignition. 
Immediately dangerous to life or health (]DLB) means any condition that poses an immediate or delayed threat to life or that would 
cause irrevc:ml>le adverse health effects or that would interfere with an individual's ability to·cscape tmilided from a permit space. 

NOTE: Some materials - hydrogen :fluoride gas and cadmium vapor, for example - may produce immediate transient effects 
that. even if severe, may pass without medical ane:ntion, but are followed by sudden, possibly fatal collapse 12-72 hours after 
exposure. The victim •feels normal• from :rec:ovecy from transient effects 1l!ltil collapse. Sm::h materials in hazardous quantities 
are considered to be •jmmeJ!iatcJy• dangerous to life or health. 

Inerting means the displacement of !he ailDCspbere in. a permit space by a :noncombustible gas (such as nitrogen) to such an extent 
that !he resulting atmosphere is noncombustible. · · 

NOTE: This procedure produces an IDLH oxygen-deficient ~-
Isolation means the process by wbic:h a permit space is l'CIDOVed from service and compl~y protected against the release of energy 
and material into the space by such means as: blanking or blinding; misaligning or removing seai.on.s of lines, pipes, or ducts; a 
double block and bleed system; lockout or ta.gout of all sources of energy; or blocking or disconnecr.ing all mechanic:al linkages. 
Line breaking means the intentional opening of a pipe, line, or du.ct that is or has bee:!. carrying flammable, corrosive, or toxic 
material, an iDc:rt gas, or my fluid at a volume, pressure, or tempelature capable of c:an$g injmy. 
Non-permit confined space means a confined space that does not cmnai:n or, with respect to atmospheric: hlmlrds, have the potential 
to contain any hazard capable of causing dealh or serious physical harm. . 
Oxygen deficient atmosphere means an atmosphere comaining less than 19.S percent oxygen by volume . 

. Oxygen enriched atmosphere mcanS an ~ comaining more thlm 23.5 perteDt oxygen by volume. 
Pemm-required cowmed space (permit space) m.cans a confined space that has om: or more: of me following characteristics: 
(1) Contams or bas a potential to comain a hazardous atmosphere; 
(2) Contams a Diateria1 that has the pote:mial for e:ngulfi:ng m enttam; 
(3) Has an intema1 configuration such that an eottam could be trapped or asphyxiated by imvardly converging walls or by a floor 
which slopes downward and tapers to a smaller cross~ or 
(4) Contams my other recogni7.ed serious safi:t)' or health lw2rd. 
Permit~ cowmed space program (permit space· program) means the employer's overall program for controlling, and, 
Vw'bere appropriate, for protecting employees from, permit space hazards and for regulating employee c:nny into permit spaces. 
Permit system means the employer's written procedure for preparing a:nd issuingpermirs for entry and for retnming the permit~ 
w service following termination of c:nny. 
Prohibited condition means my condition in a permit space th.at is not allowed by the permit dming the period when entry is 
mthoriu:d. 
Resc::ue service means the ~ desigmred to rescue employees from permit spaces. 
Rdrieval system. means !he eqai:pmem (mcluding a retrieval line, chest or full-body harness, wristlets, if appropriate. a:nd a lifting 
device or anchor) used for non-entry rescue of persons from perm.it spaces. 
Testing means the process by which the hamds that may confront eatta:m.s of a permit space are identified and evaluaxed. Testing 
mcludes specifyillg the tests aw are 10 oe performed m. the permit space. · 
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NOTE: Testing enables employers both to devise and implement adequate control measures for the proti:ction of authorized 
entr.mrs and to determine if acceptable entry conditions are present immediately prior to, and during, entry. 

(c) General :requirements. 
(1) The employer shall evaluate tl:le workpla!:e to determine if any spaces are permit-required confined spaces. 
NOTE: Proper application of the decision flow chart in Appendix A would facilitate complimce with this requirement. 
(2) If the workplace contains permit spaces, the employer shall inform exposed employees, by posting danger signs or by any 

other equally effective means, of the existence and location of and the danger posed by the permit spaces. 
NOTE: A sign reading "DANGER- PERMIT-REQUIRED CONFINED SPACE, DO NOT ENTER" or using other similar 
language would satisfy the rcquiremf:nt for a sign. 
(3) If the employer decides that its employees will not enter permit spaces, the employer shall take effective measures to prevent 

its employees from entering the permit spaces and shall comply with subsections (c)(l), (c)(2}, (c)(6), and (c)(8). 
(4) If the employer decides that its ~loyees will enter permit spaces, the employer shall develop and implement a written permit 

space program that complies with this section. The written program shall be available for inspection by employees and their 
authorized representatives. 

(5) An employer may use the altemate procedures specified in subsection (c)(S)(B) for entering a permit space under the 
conditions set forth in subsec:tion (c)(5)(A). 

(A) An employer whose employees enter a permit space need not comply with subsections (d) through (f) and (h) through (k), 
provided that: 

1. The employer can demonstrate that the only hazard posed by the permit space is an actual or potential hazardous atmosphere; 
2. The employer can demonstrate that continuous forced air ventilation alone is sufficient to maintain that permit space safe for 

entty; 
3. The employer develops monitoring and inspection data tliat supports the demODStrations required by subsections (c)(5)(A)l. 

md2.; 
4. If au lllitiaI entry of the pemri.t space is necessacy to obtain the data required by subsection (c)(5)(A)3., the entry is performed 

in compliance with subsec:t.icms (d) through (k); 
5. The detemllnatlons and supporting data required by subsections (c)(S)(A)l., 2. 3:nd 3. are documented by the employer and 

are made available to ca.ch employee who enters the permit space under the t.eims of subsection (c)(S); and 
6. Emry into the permit space under the terms of subsection (c)(S)(A) is performed in accordance with the requirements of 

subsection. (c)(5)(B). · 
NOTE: See subsection (c)(7) for reclassification of a permit space after all hazanis within the space have been eliminated. 
(B) The following requirements apply to entry imo permit spaces that meet the conditions set forth in subsection (c)(5)(A). 
1. Any conditions making it unSafc to remove an c:ntr.mc:e cover shall be elimjnated before the cover is removed. 
2. When entrance covers are removed, the opc:ning shall be promptly guarded by a :railing, temporary cover, or other temporary 

bamcr tliat will prevent an accidental fall through the opening and that will protect each employee working in the space from foreign 
objects entering the space. · · 

3. Before an employee enters the space, the intemaI annosphere shall be tested, with a calibrated direct-n:ading instrument, for 
the following conditions in the order given: 

a.. Qxygen content, 
b. Flammable gases and vapors, and 
c. Potential toxic air r;xintaminants. 
4. There may be no hazardous atmosphere within the &pace whenever :my employee is inside the space. 
5. Continuous forced all' ventilation shall be used, as follows: 
a. An employee my oot enter the space wJtil the forced air vc:milarion lw eliminated any hmrdous atmospht:r1:; 
b. The forced air ventilation sha.ll be so directed as to ventilate the immediate areas where an employee is or will be prcsem 

within the space and sha.ll continue i:mtil all employees have left the space; 
c. The all' supply for the fcm:c::d air vi:ntilation shall be from a clean source and m.ay not iDcrease the hazards in the space. 
6. The atmosphere within the space shall be periodically tested as necessary to ensure that the CXJntinuous forced air ventilation 

is prevc:nting the acc1mmlation of a hazardous annosphere. 
7. lf a hazardous atmosphere is &:teaed during enny: 
a.. Each employee shall leave the space ;mmediately; · 
b. The space shall be evaluated to determine how the hmrdous atmosphere ~loped; and 
c. Measures shall be implemented to protect employees from the hazardous atmosphere before any subsequent entry takes place. 
8. The employer shall verify that the space is safe for i:ntry and that the pre-entry measures required by subsection (c)(S)(B) have 

been t:W:n, through a written c:rtification that contains the dale. the location of the space, and the signanm: of the person providing 
the cenific:arlon. The certification sball be made before i:ntry and shall be made available to each employee entering the space. 
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(6) When there are changes in the use or configuration of a non-perm.it confined space that might increase the hazanl.s to en!.raI1ts, 
the employer shall reevaluate that spare and. if necessary, reclassify it as a permit-required confined space. 

(7) A space classified by the employer as a p.."Im.it-required confined space may be reclassified as a non-permit confined space 
under the following proce.dures: 

(A) If the permit space poses no aaua1 or potential aonospheric hazards and if all lw:mis within the space are eliminated Without 
entry into the space, the pennit space :may be :ri:clas.si.ficd as a non-permit oonfuted space for as long as the non-annospheric hazards 
remain eliminated. 

(B) Ifit is~ to enter the permit space to climiruue lla:z:ards, Silcll cnny shiill be performed under subsections (d) through 
(k). If testing and inspection during that Clllly demonstrate that the hazards within the permit space have been eliminated, the permit 
space may be reclassified as a non-permit coll.fined space for as long as the hazards remain eliminated. 

NOTE: Control of atmospheric hazards through forced air ventilation does not ronstinne elimination of the hazards. Subsection 
(c)(S) covers permit space em:ry where the employer can demonsttate that forced air ventilation alone will control all hazards in 
the spac::. 
(C) The employer shall dOCll.Dl.ellt the basis for determming that all hmrds in a permit space have been eliminated, through a 

ce:rtification that cont.ams the date, the location of the space, and the signa.mre of the person making the detemililarion. The 
certification shall be made available to each employee entering the space. · 

(D) If hazards arise within a permit space that has been dCclassified to a non-permit space under Subsection (c)(7), each employee 
in the space shall exit the space. The employer sh.all then xeevaluare the space and determine whether it must be reclassified as a 
pennit spac::, in acaJrda.nce with other applicable provisions of this section. 

(8) When an employer (hosi employer) arranges to have employees of another employer (cont:ractor) perform work that involves 
permit space e:m:cy, the host employer shall: · 

(A) Inform the conttactor that the workplace. COJUains permit spaces and that permit space c:m:ry is allowed only through 
compliance with a pemll.t space program l'llCCting the tequirem.ents of this section; .. 

(B) Apprise the c:onttactor of the elemems, including the hllzards identified and the host employer's cxpcric:nce with the space, 
that make the space in question a permit space; · 

(C) Apprise the c:ontractor of any precautions or procedures that the host employer has implememed for the protection of 
employees in or .near permit spaces where comractor personnel will be worlci:Dg; 

(D) Coordinate emry operations with the conttactor, when both host employer petSOllllCl and conttaetor persmmc1 will be working 
. in or near permit spaces, as required by subsection (d)(ll); md 

(E) Debrief the contnu::tor at the conclusion of the enay operalioos regarding the permit space program followed and :regarding 
any bamds confronted or created in permit spaces during enay operations. 

(9) In addition to complying with the permit space ~ that apply to all employer.;, eadl contractor who is :retained to 
perform permit space entry operations shall: 

(A) Obtain my available inforination :regarding permit space hazards and c:m:ry operations from the host employer; 
(B) Coordinarc emry operatioDS with the host employer, when both host employer personnel and com:ractor personnel will be 

worlcing in or near permit spaces, as required by subsection (d)(Il); and 
(C) Inform the host employer of the permit space program that the conttac:tor will follow and of any hazards a:mfrottted or created 

in permit spaces. either through a debriefing or during the cony operation. ' 

(d) Permit...n:quind commed space program (pemili space program). UJ!der the permit-requi'red c:onfined ~ progt....1 
teqUired by subsection (c}(4), the employer shall: 

(1) Implement the measures necessary to prevent ummthorimi ezmy; 
(2) Identify and evalu.aie the hazards of permit spaces before employees cmer them; 
(3) Develop and implcmcm the means, proc::cd.ures, and piaCtia:s ~ for safe permit space may operations, including, 

but not limited to. the following: 
(A) Specifying acceptable ency conditions; 
(B) Isolating the pemiit space; . 
(C) Purging, inerting, flushing, or ventilating the permi1 space as nec:essaxy to eliminate er eomrol atmospheric haunis; 
(D) Providing pedestrian. vehicle. or other barri.ets as necessary to protect emrams from enemal 1:1.a:zards; md 
(E) Verifying that conditions in the permit space are aa:e:ptable for e:ntty tbroughom the dmatlcm of an authorized emry. 
(4) Provide the following equipment (specified in subsections (A) through (I). below) at no cost to employees, maintain that equip-

me:m properly, and cmme that employees use that equipment ptOpedy: 
(A) Testing !!lld monitoring equipment needed to comply with subsection (d)(S); 
(B) Ventilating equipment needed to obtain acceptable enay c:onditions; 
(C) C®nmmicaiions equipmc:nt necessary for complianc: with subsections (h)(3) and (i){S);(D) Pcrsana1 protcctive equipme:nt 

insofar as feasible c:DgiDeeriDg and work prai::tice commls do not adequately proteet employees; 
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(E) Lighting equipment needed to enable employees to see well enough to work safely and to ex.it the space quickly in an . 
emergency; 

(F) Barriers and shields as required by subsection (d)(3)(D); 
(G) Equipment, sm:h as ladders, needed for safe ingress imd egress by authorized entrants; 
(H) Rescue and emergency equipment needed to comply with subsection (d)(9), except to the extent that fue equipment is provided 

by rescue smiices; and 
(I) A:!J.y other equipment necessary for safe entry into and rescue from permit spaces. 
(5) Evaluate permit space conditions as follows when entry operations are conducted: 
(A) Test conditions in the permit space to determine if acceptable entry conditions exist before entry is authorized to begin, except 

that, if .isolation of the space is infeasible because the space is large or is part ·of a continuous system (such as a sewer), pre-entry 
testing shall be performed to the extent feasible before entry is authoriz.ed and, if entry is authorized, entry conditions shall be 

. continuously monitored in the areas where authoriz.ed entrants are working; · 
(B) Test or monitor the permit space as necessary to determine if acceptable entry conditioDS are being maintained during the 

course of entry operari.o~ and 
(C) When testing for atmospheric hazards, test first for oxygen, then for combustible gases and vapors, and then for toxic gases 

and vapors. . 

NOTE: ,Atmospheric testing conducted in accordmce with Appendix B would be con.sidered as satisfyiDg the requirements of this 
subsection.. For permit space ope.rations in sewers, atmospheric testing conducted in accordance with Appendix B. as 
supplemented by Appendix E, would be considered as ~ the ~ents of this subsection. 
(6) Provide at least one attendant outSide the permit space into which entry is :authorized for the duration of entry operations; 
NOTE: Attendants may be assigned to monitor more th.an one permit space provided the duties descnlled in subsection (i) can 
be effectively performed for each permit space that is monitored. Likewise, attendants may be stationed at any location outside 
the permit space to be monitored as long as the duties described in subsection (i) can be effectively performed for each permit 
space that is monitored. 
(J) If multiple spaces arc to be monitored by a single att!'!!!dant, include in the permit program the means and proa:dlm:s to enable 

the att!'!!!dant to respond to an emergency affecting one or more of the permit spaces being monitored without distraction from the 
attendant's responsibilities under subsection (i); 

(8) Designate the persons who are to have active roles {as, for example, amhorized emr.mts, attendants, entry supervisors, or 
pemms who test or monitor the atmosph~ in a permit space) in ency operations, icknrify 1b.e duties of each such employee, and 
provide each suc:h employee with the training required by subsection (g); 

(9) Develop and implement proced:u:res for rescuing c:ntr.mts from permit spaces, for providing necessary emergency services 
to rescued employees, for summomng additional. n:scue and emergency services, and for preventing unauthorized personnel from 
attempting a rescue; · .• 

(10) Develop and implement a sysiem fur the preparation, issuanc:c, use, and arirellation of entry permits as required by this 
section; 

(11) Develop and implement procedures to coordinate entry operations when employees of more th.an one employer are working 
simultaneously as authorized entrants in a permit space, so that employees of one employer do not endanger the employees of any 
other employer; 

(12) Develop and implement proocdures (such as closing off a pennit space and c:aru:cling the permit) necessary for concludi!!g 
. the entry after entry operations have been completed; 

(13) Review entry operation.s when the employer has reason r.o believe th.at the ~ taken m:ider the permit space program 
may not protect employees and revise the program to com:ct deficiencies found to exist before subseque.nt entries are authoriu:d; and 

NOTE: Examples of cin:umstances n:qniring the review of the permit space program arc: any Ullallthorir.ed entry of a pemrlt 
space, the detection of a permit space hazard not covered by the permit, the detection of a condition prolullited by the permit, 
the uccum::nce of an injury or near-miss during entcy, a change in the use or configuration of a permit space, and employee 
complaints about the effectiveness of the program. 
(14) Review the permit space program, using the cam:ded pc:rmits retained under subsection (e)(6) within 1 year after each enny 

:.mQ revise the program as necessary, to cmure that employees participating in amy operations are prou:cted from perm.it space 
ba:zards. 

NOTE: Employers may perform a single annual :review covering all entries pei:formed during a 12-month period. If no entry 
is performed during a U-month period. no review is necessai:y. 

Appendix C presents examples of permit spa.cc programs th.at are considered to comply with the requirements of subsection 

(d). 

(e) Permit~. 
(1) Before emry is authorized, the employer shall doc:mne:ntthe completion of measures required by subsection (d){3) by preparing 

an entry pemllt. 
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NOTE: Appendix D presents examples of permits whose elements are t::oDSidered to comply with the requirements of this section 
(2) Before entry begins, the eo.uy supervisor identified on the permit shall sign the entry permit to authorize entry. 
(3) The rompleted permit s.b.a.11 be made available at the time of entry to all authorized entrants, by posting it at the entty portal 

or by any other ~Y effective means, so that the entrants can confirm that pre-entry preparations have been completed. 
(4) The duration of the permit may not exceed the time required to complete the assigned task or job identified on the permit iJ\ 

accordance with subsection (f)(2). 
(5) The entry -supervisor sh.all tc:rmiz:late entry and cancel the entry permit when: 
(A) The entry operations covered by the cntty permit have been complt:ted; or 
(B) A condition that is not allowed under the erury permit arises in or near the permit space. 
(6) The employer shall retain each canceled entry permit for at least 1 yeax ro facilitate the review of the permit space program 

-:required by subsecr:ion (d)(14). Any problems enoow:uered during an emcy operation shall be noted on the pertinent pemrit so that 
appropriate revisions to the permit space program can be made. 

(f) Emry permit. The emry permit that documents compliance with this section and l!Uthoriz.es entry to a permit space shall 
identify: 

(1) The permit space to be enten:d; 
(2) The purpose of the crury; 
(3) The date and the authorized duration of the entry permit; 
(4) The authorized CDttaDts within the permit space, by name or by sud:! other means (for example, through the use of rosters 

or tracking sysu:ms) as will enable the attendant to determine quickly and acomttely, for the duration of the permit, which authorized 
entrants are inside the petmit space; 

NOTE: This requimm:nt .may be met by inserting a i:cfc:rence on the crin;- permit as to the means used, such as a roster or 
tracking system, to keep track of the authorix.ed entrants within the permit spa.cc. 
(5} The persomiel, by name, curre:ntly SCTVing as attend.ants; 
( 6) The individwtl, by name, c:urrently serving as entry supervisor, with a space for the signature or initials of the entry supervisor 

who originally :unhorizt:d entry;. 
(7) The hazards of the pemrlt space to be entered; 
(8) The measures used to isol.ale the permit space and to elimina1e or control permit space hazards before entry; 
NOTE: Those measures can include the lockout or tagging of equipmcm .and procedmcs for pmging, menmg, ventilating, and 
flushing permit spaces. 
(9) The acceptable entry conditions; 
(10) The results of initial and periodic tests performed under mbseelion (d)(5). a.ccompanied by the names or initials of the testers 

and by an indication of when the tests were perfom:ied; 
(11) The rescue and emergency services that can be provided on-site md additional services that can be mmmoned and the means 

(such as the equipment to use and the numbers to call) for summoning those services; 
(12) The communication procedures used by authoriz.ed enttaDts and attendants to maintain contact during the entry; 
(13) Equipment, such as person.al protectivecquipmem. testing equipme:nt. coim.mmicanons equipment, alarm systmll.$, and ~e 

cquipmem, to be provided for compliance with this secticm; . · 
(14) AJJy other information whose inclusion is nccesmy, given the ~ of the particular confined space, i:n order to 

. ensure employee safety; and · 
(15) Any addition.al permits, such as for hot work, that have been issued to amlwme won: m the permit space. 

(g) Training. 
(l) The employer sh.all provide training so that all employees whose won: is iegulalfd by this seelion acquire the tmderstanding, 

knowledge,- and skills necessary for the safe perfumiaDCC of the duties assigned under this section. 
(2) Training shall be provided to each affe=d employee: 
(A) Before the employee is first assigned duties tmder tbis section; 
(B) Before there is a change in ~gnCd duties; 
(C) Whenever there is a c:bmge in pc::Imit space operations dW prescms. a hazard about which an employee bas not pmiously 

been traiiled.; 
(D) Whenever the employer bas ~ to believe either that there are deviations from the permit space emcy procedures requiic:d 

by subsection (d)(3) or that there are in.adequacies in the employee's knowlt.dge or use of these procedlll'cs. 
(3) The training shall ~lish employee proficiency in the duties n:quiicd by this section and shall imrodm:e new or revised 

procedures, as ~. for compliance with this section. 
(4) The employer shall certify that the training required by subsections (g){l) through (g)(3) has been accomplished. The 

icenifu:arion shall comain each employee 'sLname, the signatures or initials of the trainers. and the dates-of t:raming. The c::enification 
shall be available for inspection by employees and their amhoriu.d n::pre:se:mtives. 
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(h) Duties of authorized entrants. The employer shall ensure that all authorized entrants: 
(1) Know the hazards fuat illlly be facerl during emry, including information on the mode. signs or symptoc.s, and consequences 

of the exposure; 
(2) Properly use equipment as required by subsection (d)(4); 
(3) Coi.mmmkate with the attendant as necessary to enable the attendant to monitor ent:rarlt status and to enable the attendant to 

alert entrants of the need to evacuate the space as required by subsection (i)(6); 
(4) Alert the attendant whenever: 
(A) The entr.mt recognizes any warning sign or symptom of exposure to a dangerous situation, or 
(B) The entrant detects a prohibited condition; and 
(5) Exit from the permit space as quickly as possible whenever: · 
(A) AD order to evacuate is given by the attendant or the entry supervisor, 
(B) The entrant recognizes any wammg sign or symptom of exposme to a dangerous simati.on, 
(C) The entrant detects a prohibited condition, or 
(D) AI!. evacuation alarm is ai::riva,ted. 

(i} 'Duties or attendants. The employer shall ensure that each atte:lldant: 
(1) Knows the hazards fuat may be fared during enny, includillg information on the mode, signs or symptoms, and consequences 

of the exposure; . 
(2) Is aware of possible behavionil effects of hazard exposure in authorized entrants; 
(3) Continuously maintains an accurate count of authorized enttants in the permit space and ensures that the means used to identify 

authorized entrants under subsection (0(4) accmately identifies who is in the permit space; 
(4) Remains omside the permit space during entry opera.ti.om mtil relieved by another attendant; 
NOTE: When the employer's permit enny program allows attendant entry for rescue, attendants may enter a permit space to 
attempt a rescue if they have been trained and equippe4 for rescue operations as required by subsection (k)(l) and if they have 
been reliev~ as required by subsection (i)(4). 
(5) Communicates with authorized entr.mts as ~ to monitor entrant status and to alert entrants of the need to evacuate 

the space under subsection (i){6); 
(6) Monitors activities inside and outside the space to derennine if it is safe for entrants to remain in the space and orders the 

authorized e:ntnmts to evacuate the permit space immediately under any of the following conditions; 
(A) If the attendant detects a prohibited condition; · 
(B) If the attendant detci:ts ~'? behavioral effects of hazard exposme in an authorized enlJ:lmt; 
(C) If the attendant detects a situation omside the space that could endanger the mthori7.ed entrants; or 
(D} If the attendant cannot effectively and safely perform all the duties required under subsection (i); 
(J) lnitia!e on-site rescue procedures and, if necessary, summon additional rescue and other emergency services as soon as tile 

attendant determines that authorized entra1l!S ma:y need assistance to escape from permit space hazards; 
(8) Takes the following actions when unauthoriz.ed persons approach or enter a permit space while c:nny is underway: 
(A) Warn the unauthorized persons that they must stay away from the permit space; 
(B) Advise the unanthorizcd persons that they must exit irmncdiately if they have entered the permit space; and 
(C) ID.fem the authoriz.ed entrants and the entry supervisor if unauthorized persons have entered the permit space; 
(9) Performs non-enny rescues or other rescue services as pan of the employer's on-site rescue procedure; and 
(10) Perfomis no duties that might intclere with the attendant's primary rutty to mmritor and protect the authorized entrants. 

ij) Duties of entry supervisors. Tue employer shall l!'llSllfe that each entry supervisor: . 
(1) Knows the hazards that may be faced. duriDg entty~ including information on the mode, signs or symptoms, and consequences 

of the exposure; . 
(2) Verifies, by check:ing that the appropriate entries have been ma.de on the permit, that all tests specified by the permit have 

been. conducted and that all procedures and equipment specified by the permit are i:n place before endorsing the permit and allowing 
entry to begin; 

(3) Terminates the enny and cancels the permit as required by snbsection (e)(5); 
(4) Verifies that rescue services are available and that the m::am for summoning additional services are operable; 
(5) Removes 'llllallthorized individuals who enter or who attempt to enter the permit space during entry operatiODS; and 
(6) Determines, whenever :respomibility for a pcmrit space =my operation is tr.msfem:d and at intervals dictated by the hazards 

and operations performed within the space. that entry operatiom remain consistent with lemlS of the enuy permit and that aa:c:ptable 
entry ronditi.ons are maintained. 
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(k) Rescue and emergency services. The employer shall ensure that at least one standby person at the site is trained and 
immediately available to perform rescue and emergency services. 

(1) The following requiremems apply to employers who have employees enter permit spaces to perform rescue services. 
(A) The employer shall ensure that each member of the rescue service is provided with, and is trained to use properly, r.he per

sonal protective equipment and rescue equipment necessary for making rescues from permit spaces. 
(B) Each member of the :res.rue service sh.al.I be trained to perform the assigned rescue duties. Each member of the rescui; service 

shall also receive· the trainmg requiri:d of authorized ent:rarus under subsection (g). 
{C) Each member of the rescue service shall practice making permit space rescues at least once every 12 months, by means of 

simulated rescue operations in wb.ic::h they remove dummies, manikins, or actual persons from the acmal permit spaces or from 
representative pezmit spaces. Representative permit spaces shall, with respect to opening size, configuration, and accessibility. 
simulate the types of permit spaces from which :rescue is to be performed.· 

(D) Each member of the rescue service shall be trained in basic first-aid and in cardiopulmonary resuscitation (CPR). At least 
one member of the rescue service holding Cll1'llmt cenificaricm in first aid and in CPR shall be available. 

(2) 'When an employer (host employer) manges to have persons other than the host employer's employees perform pemrit space 
rescue, the host employer shall: 

(A) Inform the rescue service of the hazards they may confront when called on to perform rescue at the host employer's facility, 
and . 

(B) Provide the rescue service with access to all permit spaces from which n:scue may be necessary so that the rescue service 
can develop approprate n:sc:ue plans and practice rescue operations. 

(3) To facilitate non-en.tty rescue, retrieval systems or methods shall be used whenever an authorized entrant enters a per.mir 
space, unless the retrieval equipment would inacase the overall risk of emry or would not contribute to the rescue of the entrant. 
Retrieval systems shall meet the following requin:mems. 

(A) Each authorized C!lll'allt shall use a chest or full body harness, with a retrieval lille attached at a suitable point so that when 
rescuCd, the entrant presents the smallest powole profile (for example at the center of the eiiiram's back near shoulder level, or above 
the entram's head). Wristlets may be used in fu:u of the chest or full body ha.mess if the employer can demonsttate that the use of 
a chest or full body harness is infeasible or aeau:s a grealCr hazard and that the use of wristlets is the safest and most effective 
alternative. 

(B) The other end of the retrieval line shall be attached to a mechanical device or fixed point outside the pCmnt space in such 
a manner that :rescue can begin as soon as the rescuer becomes aware that n:sc:ue is necessary. A mecblmical device shall be available 
to Ietrieve personnel from venical type pennit spaces mmc tmm 5 feet deep. 

(4) If an injured entrant is exposed to a substance for which a Ma1erial Safety Data Sheet (MSDS) or other similar writtc:n 
infonmrion is rcquin:d to be kept at the worksite, that MSDS or written information shall be made available to the medical facility 
treating the exposed entrant. 

NOTE: Authority cited: Section 142.3, Labor Code. Refereru:e: Section 142.3, Labor Code. 
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APPENDICES. Append.ices A through E serve to provide infomiation and non-m.:mda.tory guidelines to assist employen: and · 

employees m eomplymg with the appropriate requirements of this section. 

Appendix: A. Permit - Required Con.fined Space (PR.CS) Decision Flow Chart 

inform employees as required by 5157 (cl 121 

NO 
Wlll Permit space be entered? Prevent employee entry as req~d by . 

5157(c)(3). 
Do task from outside of space. 

Ww Contractors enter'? 
Task will be done by contractors employees. Inform contractoi- as 

....__....- requtred by 5157(c)(S)!AJ(B) and (CJ. Conuactoi- obtains l.nformatton 
reauired bv 51571c:l!9lWIBl and IC) 

NO 

Both contractors and host employees will enter the space? 

WW Host employees enter to 
perform entry tasks? 

Coo?"dlnate entry operations as required by 5157(c:)(B)(D) 
and (d)(l l}. Prevent imauthortzed entry. 

~t unauthorized entry. STOP 

Not a PRCS. 5157 does not apply. Consult 
other Cal/OSHA standards. 

Employer may choose to reclassify space to 
non-permit xequircd con1ined space using 5157 (c:)[7). 

Can the space be mamtamed in a eond!tlon safe to 
enter by c::outinuous forced aJr ventllatkm oD!y? 

NO 

Vertfy acceptable ectzy c:ondltlcms (Test results 
recorded. space .tsolatt:d tr needed. n:scuers/~ to 

111ummo11 available, entnnts properly equipped. etc.) 

Peml.1t. issued by authorizing stgnature. Accept.able 
entJy eondluom mamtamed throughout.entry.· 

Audit permit program and penn1t based on evaluation 
er entry by entrants, attendants.testen and preparen;. 

ell:. . 

NO 

NO 

Space may be entered tmder 
Sl57(e)(S). 

Pel:mlt not valid until cond!UODS meet 
permit apedflc::attcns 

" Spaces may have to be evacuated and re-evaluated if hazards arise during entry. . . 

STOP 

12 



Commed Space Regulations 

Appendix B - Procedures for Atmospheric Testing. 

Atmospheric testing is :required for two disti.nct purposes: evaluation of the hazards of the permit space and verification that 
acceptable entry concliticms for entry imo that space exist. 

(I) Evaluation testing. The attnosphere of a confined space should be analyz.ed using equipment of sufficient sensitivity and 
specificity to identify and evaluate any hazardous atmospheres that may exist or arise, so th.at appropriate permit entry procedures 
can be developed and ~table entry e-0nditions stipulated for that space. Evaluation and interpretation of these data, and 
development of the entry proredure, should be done by, or reviewed by, a technically qualified professional (e.g .. Cal/OSHA 
consultation service, or cenified industrial hygienist, registered safety engineer, c::nified safety profi::ssional, certified marine chemist, 
etc.) based on evaluation of all serious hazards. 

(2) Verification testing. The atmosphere of a permit space which may contain a hazardous atmosphere should be tested for 
residues of all contaminants identified by evaluation testing using permit specified equipment to determine .thal residual concentrations 
at the time of testing and entry are within the range of acceptable entry conditions. Results of testing (i.e .. acruaI concentration, etc.) 
should be :recorded on the permit in the space provided adjacent to the stipulated acceptable entr:Y condition. 

(3) Duration of testing. Measurement of values for each atmospheric parameter should be made for at least the minimum 
response time of the test i.nstrl:a:ru::nt specified by the m:mnfacmrcr. 

(4) Testing stratified annospheres. When monitoring for entries involving a descem into atmospheres that may be stratified, ihe 
atmospheric envelope should be tested a distance of approximately 4 feet (1.22 m) in the direction of travel and to each side. If a 
sampling probe is used, the entrant's me of progress should be slowed to accommoda!e the sampling speed and detecror response. 

(5) Order of testing. A test for oxygen is performed 
first because most combustible gas meters are oxygen dependent and will not provide :reliable readings in an oxygen deficient 
atmosphere. CombllStll>le gases· are tested for next because the threat of fire or explosi9n is both 
more immffiiatc and more life theratening, in most cases, than exposure to toxic gases and Vapoi:s. If teStS for toxic gases and vapors 
are necessary, they are performed last. 

NOTE: Authority cited: Section 142.3, Labor Code. Reference: Section 142.3, Labor Code. 

Appendix C - Examples of P~-required Confined Space Programs. 

Example l. 
Workpla~ Sewer entry. 
Potential hazards. The employees could be exposed to the following: 
Engulfment. 
Presence of toxic gases. Equal to or more than 10 ppm hydrogen sulfide as measured as an 8-hour time weighted. average. If 

the presence of other toxic contaminants is suspected. specific monitoring programs will be developed. 
Presence of explosive/flammable gases. Equal to or greater than 10% of the lower flammable limit (I.FL). 
Oxygen Deficiency. A concentration of oxygen in the mnosphc:re equal to or less than 19.5 3 by volume. 

A. ENTRY WITHOUT PERMIT/ATI'ENDANT 
Certifii:aticm. Confined spaces may be entered without the need for a wriltC!l permit or :attendant provided tha! 

the space.can be maintained in a safe condition for emry by mecl!anicaJ venillationalone as provided in Section 5157(c)(S). All spaces 
shall be considered pmnit-requ.ired c:onfiDed spaces until the pre-cmry ~ demonstrate otherwise. ADY employee n::quiicd 
or permitted to pre-check or enter an mclosed/c:onfiru:d space shall have sua:cssfully oomplc:ted, as a minimum, the ttaining as 
.rcquin:d by the following sections of these procedures. A wriru::ll copy of operating and rescae proc:edmes as required by these 
proccdmes shall be at the work site for the duration of the job. The Confined Space Pre-F.mry Check List must be completed by 
the LEAD WORKER before emry into a am:fined space. This list verifies oomplction of items listed below. This c:hcck list shall 
be kept at the job site for duration of the job. If cin::um.ttances dictate an intcmlption in the WOli:, the permit spat:e must be re
evaluated aw:l a new c:b.eck list must be complded. 

Control of atmOSpheric and engulfment hazards. 
Pumps and Lilles. All pumps mid lines which may reasonably cause amtammanrs to flow into the space shall be disconnected, 

blinded and lockl::d out, or effectively isolated by other means to prevent development of dangerous air contamination or engulfment. 
Not all laterals to sewers or storm drains n:qWre blocking. However, where cxpcrieru:e or blowledge of industrial use indicares there 
is a reasonable Potential for c:omamination of air or engulfment mm m oc:cupied sewer, then all affcc:ted laterals shall be blocked. 
If bloc:ling and/or isolation requires entry into the space the provisions for cmry into a permit-required confined space must be 
implemented. 

Swveillaru:e. Tue smrounding ma shall be su:rveycd to avoid hazards mch as cirifting vapors from the tanks, piping, or sewers. 
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Testing. The atmosphere within the space will be tested to derern:rine whet.her dangerous air contamination and/or oxygen 
deficiency exists. Detector tubes, alarm only type gas monitors and explosion meters are examples of equipment that may be used 
ro test pem!it space atmospheres. Testing shall be performed by the LEAD WORKER who has succ.essfully completed the Gas 
Detector ~ for the monitors he will use. The minimmn pmeters to be monitored are oxygen deficiency, LFL, and hydrogen 
sulfide oo~on. A written record of the pre-entry test results shall be m.arle and kept at the work site for the duration of the 
job. The supervisor will certify in writing, based upon the results of the pre.entry testing, that all hazards have been eliminated. 
Affected employees :shall be able to review the testing results. The most hazardous cxinditions shall govern when work is being 
performed in two adjoining, comiecting spaces. 

Entry Procedures. If there are no non-atmospheric hw.lrds present and if the pre-entry tests show there is no dangerous air 
contamination and/or oxygen deficiency within the space aild there is no reason to believe that any is likely to develop, entry int'o 
and work within may proceed. Continuous testing of the atmosphere in the immediate vicinity of the workers within the space shall 
be accomplished. The workers will immediately leave the permit space when any of the gas monitor alarm set points are reached 
as defined. Workers will not return to the area until a SUPERVISOR who has completed the gas detector training has used a direct 
reading gas detector to evaluate the situation and has determined that it is safe to enter. 

Rescue. Arnmgements for rescue s.ervic:es are not n:quin:d where there is no attendant. See the rescue portion of section B., 
below,. for iDstroctions regarding rescue plallning where an c:ntry permit is ~· 
B. ENTRY. PER?im' REQUIRED 

Perin.its. Confined Space Entry Perlmt. All spaces shall be considered permit-required confined spaces until the pre-entry 
procedures demOllSt:raJe otherwise. Asly employee required or permitted to pre-check or enter a permit-required confined space shall 
have sua:cssfully completed, :as a minimum, the training as required by the following sectiODS of these procedures. A written copy 
of operating and rescue procedures as required by these procedures shall be at the work site for the duration of the job. The Confined 
Space Entry Permit must be completr:d before approval can be given to enter a permit-required confined space. This permit verifies 
completion of items listed below. This permit shall be kept at the job site for the duration of the job. If circumstances cause an 
intenuption in the work or a change in the alarm amditions for which entry was approved, a new Confined Space Entry Permit must 
be completed. 

Control of atmospheric and engulfment hazards. 
Surveillance. The surrounding area sh:ill. be surveyed to avoid hazards such as drifting vapors from tanks, piping or sewers. 
Testing. The confined space atmosphere sh3ll be tested to determine whether dangerous air contamination and/or oxygen 

deficiency exists. A direct reading gas monitor shall be used. Testing shall be performed by the SUPER.VISOR who has successfully 
completed the gas delc:ctor training for the monitor he will use. The minimum parameterS to be monitored are oxygen deficiency, 
1..FL and hydrogen sulfide concentration. A written rcconi of the pre-emry test results shall be made and kept at the work: site for 
the duration of the job. Affected.~loyecs shall be able to review the testing results. The most hazardous conditions shall govern 
wbe:n work is being performed iD t'Wer adjommg, connected spaces . 

. Space Ventilation. Mechanical ventilation systems, where applicable, shall be set at 1003 outside air. Where posstl>le, open 
additional manholes to incn:ase air ci:rc:ulation. Use portable blowers to augmc:ut natural circulation if needed. After a suir.able 
ventilating period. rcpc:at the testing. Enny may not begin u:m:il testing has demonstrated that the hmrdous atmosphere has been 
e!imjn;;rted , 

Ency .Procedun::s. The following Procecime shall be observed under any of the following conditions: 
1.) Testing demonstrateS the existence of dmgerous or d...oficiem amditiom and Gdditional ve:ntilation cannot rcdllce ama::ntratiOtJS 

to safe levels; 
2.) The atmosphere tests as safe but unsafe conditions cm :reasonably be e:xpected to develop; 
3.) .It is not feasible to provide for ready mt from spaces equipped with :mtomati.c fire suppression systems and it is not pm:tical. 

or safe to deactivate sum systems; or 
4.) An emergency exists and it is not feasil>le to wait for~ procedures to take effed. 
All pe:rsmme1 II111St be trained. A self c:onWDcd breathing apparatus shall be wom by :my person entering the space. At least 

one worker shall stalld by the outside of the space ready to give lllS.Sistance in case of emetgem..'j'. The standby worla:r shall have a 
self c:m>tamed breatb.ing apparatus available for immediate use. Then: shall be at least one additional worla:r within sight or call of 
w standby wotk:l::r. Continnnus powen:d c:omrmmmons shall be main.tamed between the worker within the CO%lfined space and 
standby persomu:l.. 

If at any time there is any questionable action or mm-movemem by the worker inside, a verbal check will be made. If there is 
00 :response, the workf:r will be moved immediately. Exception: If the worla:r is disabled d:w= to falling or impact. he/she shall not 
be rcmove4 from the confined space iiDless there is immediate danger to his/her life. Local fire department rescue perscnmel shall 
be notified immediately. The standby worm may only emc.r the confined space in case of an emergency (wearing the self c:ontaiJled 
breathing apparatus) and ODly after being relieved by mother worker. Safery belt or hamess with attached lifeline shall be used by 
all worla:rs emeriDg the space with the free end of the line seemed outside the e:ntty opening. The standby worker shall attempt to 
remove a diSabled worker via his lifeline befim entering the spaa:. 
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When practical, these spaces shall be entered through side opcmngs - those within 3 Ill feet (1.07 m) of the bottom. When entry 
must be through a top opening, the safety belt shall be of the harness type th.at suspends a person upright and a hoisting device or 
similar apparatus shall be available for lifting workers out of the space. 

In any situatlon where their use may endanger the worlc.er, use of a hoisting device or safety belt and attached lifeline may be 
discontinued. . 

'When dangerous air contaminariQJl is attributable to flammable and/or explosive substances, lighting and eJ~cal equipment shall 
be Class l, Division 1 rared per National Electrical Code and no ignition sources shall be introduced into the area. 

Continuous gas monitoring shall be performed during all confined space operations. If alarm conditions change adversely, entry 
petSOnnel shall exit the a:infined space and a new confined space permit issued. 

Rescue. Call the fire departmcDl services for rescue. Where immerljare hazards to injured personnel are pnisent, workers at the 
site shall implement c:mcrgc:ncy procedures to fit the situation. 

&ample2. 
Workplace. Meat and poultry rendering plants. 
Coo:tm and dryers are either batch or continuous in their operation. Multiple ban:h cookers are operated in parallel. When one 

unit of a multiple set is shut down for repairs, means arc available to isolale that unit from the others which remain in operation. 
Coo:tm and dryers arc horizontal, cylindrical vessels equipped with a ccmcr, rotating shaft and agitatar paddles or discs. If the 

inner shell is jacketed, it is usually heated with steam at pressures up to 150 psig (1034.25 kPa). The rowing shaft assembly of the 
continuous cooker or dryer is also steam heated. 

Potential Hazards. The i:=ognized haz:anls associated with cookers and dryers are the risk that employees could be: 
1. Sttm:k or caught by n>tating agitator; 
2. Engulfed in raw matcri.a1 or hot. recycled fat; 
3. BumC1i by steam from leaks into the cooker/dryer steam jack:et or the condenser duct system if steam valves are not properly 

closed and lcckcd om; · · · · 
4. Burned by comact with hot metal surfaces, such as the agitator shaft assembly, or inner shell of the cooker/dryer; 
s. Heat suess caused by warm amlOsphc:rc inside coom/dryCr; 
6. Slipping and falling on pcasc in the cooker/dryer; 
7. Electrically shocked by faul1y equipmcm taken into the cooker/dryer; 
8. Burned or oveteome by me or products of combustion; or 
9. Ovm:omc by fumes generated by welding or c:uui:ng cioDc on grease covered surfaces. 
Pcnniis. The supervisor in this case is always preseat at the cooker/dryer or other permit enay confined space when cnny is 

made. The supc:rvisor must follow the prwamy isolation procedmes described in thC enay pc:rmiI in preparing for enay, and CDSUIC 

that the pmrec:tivc clothing, ventilating equipment and my· other equipment required by the permit are ar the enay site. 
Conttol of ha7.atds. . 
Mrrl>anical. Lock om main power swit.ch to agitator motor at main. power pam:l. Affix tag to the lock to infom others that a 

pc:rmi~ cnny CODfim:d space enay is in progxess. · · 
Engulfment. Close all valves in the :raw material blow line. Sc:cme cacb. valve in its closed position using c:hain and lock. Attach 

a tag to the valve and chain wammg that a permit em:ey c:onfined space cm:ry is in progmss. The same proccdmc shall be used for 
securing the fat recycle valve. . . 

Bums and heat mess. Close-steam supply valves to jacket and ~ with chains and tags. Insert solid blank at flange in cool= 
VCDt line to CODdc:nser manifold duct syslCm. Vent cooker/dryer by opening access door at discharge eud and top cemer door to allow 
natma1 ventilation througb011t the enay. If fa.ur cooliDg is nccdcd. use a portable vc:milatiou fan to increase ventilation. Cooling 
waier may be cin:ulaled through the jacket to !educe both outer and im1c:r smface trmpe1atwes of cooker/dryers faster. Cbcck air 
and imlcr surface tempcratmes in cooker/diycr to ISSIB Ibey are within acceptable limits bcfmc mtc:ring, or use proper protective 
clothing. . 

rue and fume hazards. Careful sile pzepamiol1. such as cJc:mring the area. within 4 iDches (10.16 cm) of all welding or torch 
cuuing operations. and proper vc:nrilarimt ~ the pn:fcmd camrols. All welding and ·cutting operatiom shall be done in accordance 
with the ICqUiR:mcnts o~ California Code of RcgulatioDs. Title 8, welding standar:ds. Proper VCDtilaJ:iou may be achieved by local 
c:maust ventilation, or the use of portable vc:ntilation fam, or a combillation of the two pl'3Cdces. 

Electrical shock. Electrical equipmcDt used in cooker/dryers shall be m serviceable COlldition. 
Slips am1 falls. Remove JCSidual grease before attcring cooker/dryer. 
AtteMm 'Ibe supervisor shall be the auczulant for employees c:nt=iDg cooker/dryers. 
Permit. 'Ibe pcmit shall specify how isolation shall be done and my other pn::paraticms needed befoi:c making cm:ry. This is 

C$pCCiaUy impottam in para1lcl mangcmc:ms of cootcr/deyas so that the c:mirc operation need not be shut down to allow safe cnny 
into one llDit. · 

Rescue. ·When nca:ssary. the attendant shall call the fire dcpam1leDt as pn:vioasJy arranged. 
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Pennies. An entry permit valid for up to 1 year shall be issued prior to authorization of entry into used umk trailers, dry bull 
trailers or 1n1cks. In addition to the pre-enoy cleaning requirement, this permit £hall require the employee safeguards specified for 
new tank fabrication or construction permit areas. 

Authorization. Only the area supervisor may authorlZe an employee to enter a umk trailer, dry bulk trailer or mid:: within the 
permit an::a. The area supervisor must determine that the emry permit requirements have b= met before authorizing entry. 
NOTE: -Authority cited: Section 142.3, Labor Code. Reference; Section 142.3, Labor Code. 
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Example3. 
Workplace.· Workplaces where tank cars, troclJ:s, and millers, dry bulk tanks and trailers, railroad tm:l.k cars, and similar 

portable tm.ks are fabricated or serviced. 

A. During fabricati1>n. These tanks and dry0 bulkcarriers are entered repeatedly throughout the falnication process. These products 
are not ronfiguri:d identically, but the m:mufuctwing processes by whic:h they are made are vrry similar. 
So'l.l!"CeS of hazards. In addition to the mechanical 1.:1.azards arising from the risks that :an entrant would be injured due to contact with 
components of the tank or the tools being used, there is also the risk that a worker could be injured by breathing fumes from welding 
materials or mists or vapors from materials used to coat the tank interior. In addition, many of these vapors and mists are flammable, 
so tht:: failure to properly ventilate a tank could lead to a fire or explosion. 

Control of hazards. 
Welding. Local exhaust ventilation shall be used to remove welding fumes once the tank or carrier is completed to the poim that 

workers may enter and exit only through a manhole. (Follow the requirements of California Code of Regulations, Title 8, welding 
standards at all times.) Welding gas tanks may never be brought into a tank or carrier that is a permit entt)' conful.ed space. 

Application of interior coatings/linings. Atmospheric hazards shall be controlled by forced -air ventilation sufficient to keep the 
atmospheric concentration of flammable materials below 103 of the lower flammable limit (I.Fi) (or lower explosive limit (I.EL), 
whichever term is used locally). The appropriate respira!ors are provided and shall be used in addition to providing forced ventilation 
if the forced ventilarion does not maintain acceptable respiratory conditions. 

Permits. Because of the repetitive n.anm: of the entries in these operations, an •Arca Entry Penn.it" will be issued for a 1 month 
period to cover those production areas where tanks are fabricated to the point that entry and exit are made using manholes. 

Authorization. Only the area supervisor may authorize an. employee to enter a tank within the permit area. The area supervisor 
must determine th.at conditions in the taDk" trailer, dry bulk trailer or truck, ete. meet perm.it requirements before· authorizing entry. 

Attendant. The area supervisor shall desigmue an employee to maintain communication by employer specified means with 
employees working in taDks to eosme their safety. The attendant may not c:ntcr any permit entry confined space to :rescue an entrant 
or for any other reason, unless authorized, by the rescue procedure and, and even then, only after calling the rescue team and being 
relieved by as attendant by another worker. 

ComDllmications and observation. ·.Communications between attendant and entram(s) ~ be maintained throughout entry. 
Methods of communication th.at may be specified by the permit include voice, voice powered radio, tapping or rapping codes on tank 
walls, signalling tugs on a rope, and the attendant's observation th.at work activities such as chipping, grinding, welding, spraying, 
etc., which require deliberate operator amttol continue normally. These activities often generate so much noise that the necessary 
hearing protection makes communication by voice difficult. 

Rescue procedures. Acceptable rescue procedures iru:lwie entry by a team of employee-ICSCUerS, use of public emergency 
services, and procedures for btcaclmtg. the tank. The area permit specifies which procedures are available, but the area supervisor 
makes the final decision based on circumstana:s. {Cc:rtain injuries may make it necessary to breach the tank to remove a person 
rafuer than risk additional injury by removal through an existing manhole. However. the supervisor JDllSt ensure that no breaching 
procedure used for rescue would violate terms of the entl1' permit. For installce, if the tank must be breached by cutting with a torch, 
me tank surfaces to be cut must be free of vol.a.tile or combustible coatings within 4 inches (10.16 cm) of the cutting line and the 
atmosphere within the tank must be below the LFL. 

Retrieval line and hamesses. The retrieval lines and harnesses g:nerally :-equin:d under this standard are usually impractical for 
use in tanks because the intemal configuration of the tanks and their interior baffles and other stmctun:s would prevent rescuers from 

, hauling out mjured enttaDts. However, Wlless the rescue proc:edun: calls for breaching the tank for rescue. the rescue team shall be 
ttaiDed pi the use of retrieval lines and harnesses for removing injured employees through manholes. 

B. Repair or service or "med" tanks ad bulk trailm>. 
Sources of b.azmls. In addition to facing the potential hazards encountered m fabrication or m1m11facmting, tanks or trailers which 

have bee:n in service ma:y c:omain residues of cl4mgerous materials, whether left over from the transportation o~ hazardous cargoes or 
geueraled by chemical or ba.c:terial action on residues of non-hazardous cargoes. 

Control of a!!DOspheric hazards. A •used• tank shall be brought into areas where tank emry is authorized only after the tank has 
been emptied, cleansed (without employee ewy) of any n:sidues, and purged of any potential atmospheric hazards. 

Welding. In addition to tank cleaning for control of atmospheric hazan:ls, coating and smface materials shall be removed 4 inches 
(10.16 cm) or more from my surface area where welding or other torcl:i work will be done and care taken that the atmosphere withiD. 
the tank mnams well below the LFL. (Follow the ~ of California Code of Regulations, Title 8, welding standards, at 

all times.) 
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Appendix D - I Confined Space Entry Permit 

Confined Space Entry Permit 

Date and Time Date and Time Expires: ______________ _ 
Issued: __________ _ 

Job Site/Space ID------- Job supervisor: __________________ _ 

Equipment to be worked on: ___ _ 
Standby personnel: ______ _ Work to be performed: ________________ _ 

1. Atmospheric Checks: Time 8. Entry, Standby, and back up persons: Yes No 
Oxygen____Ji Explosive~ L.F.L. Successfully completed required 
Toxic PPM training? () () 

2. Tester's signature: Is it current? () () 
. 3. Source isolation (No Entry): NIA Yes No 9. Equipment: NIA Yes 

Pumps or lines blinded. () () () direct reading gas monitor tested 
disconnected, or blocked () () () () () 

4. Ventilation Modification: NIA Yes No Safety harnesses and lifelines for entry and standby persons 
Mechanical () () () () () 
Natural Ventilation only () () () Hoisting equipment () () 

5. Atmospheric check after isolation and Ventilation: Powered communications () () 
SCBA's for entry and standby.persons () () 

Oxygen 3 ~ 19.5 3 
Explosive __ % L.F .L. ::; 10 3 Protective Clothing () () 
Toxic __ PPM ::; IO PPM H-zS All electric equipment listed Class I, Division 1, Group D 
Time and Non-sparking tools () () 
Tester's Signature __ 

6. Communications Procedures: 10. Periodic atmospheric tests: 
Oxygen: __ 'JO Time: 

7. Rescue Procedures: Explosive: _ 3 Time: 
Toxic: ___ppm Time: 

We have reviewed the work authorized by this permit and the information contained here-in. Written instructions and safety 
procedures have been n:ceived and are understood. Entry cannot be approved if any items are marked in the •No" column. This 
permit is not valid unless aU appropriate items are completed. 

Permit Prepared By: (Supervisor). ____________________ _ 

.Approved By: (Unit Supervisor)----------------------
Reviewed By (Confined Space Operations Personnel) : (printed name &. signature) 

This permit to be kept at job site. Return job site copy to Safety office following job completion. 
Copies: White Original (Safety Office) Yellow {Unit Supervisor) Hard (Job site): 
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Title 8 Confined Space Regulations 

Appendix D - 2 Entry Pcnnit 

ENTRY PERMIT 

PERMIT VALID FOR 8 HOURS ONLY. ALL COPIES OF PERMIT WILL REMAIN AT JOB SITE UNTIL JOB IS COMPLETED 
DATE: SITE LOCATION and DESCRIPTION _____________________ _ 
PURPOSE OF ENTRY __________________________________ __ 

SUPERVISOR(S) in charge of crews Type of Crew Phone# ____________________ _ 
Communication Procedures: · 

----------------------------~---~ 
Rescue Procedures (phone II at bottom) =---------'--------------------
* BOLD DENOTES MINIMUM REQUIREMENTS TO BE COMPLETED AND REVIEWED PRIOR TO ENTRY* 
REQUmEMENTS COMPLETED DATE TIME REQUIREMENTS COMPLETED DATE TIME 
Lock Ollt/De-energizefI'ry-out Full Body Harness wrDw ring 
Line(s) Broken-Capped-Blanked Emergency Escape Retrieval Equip. 
Purge-Flush and Vent Lifelines 
Ventilation Fire Extinguishers 
Secure area (Post and Flag) Lighting (Explosive Proof) 
Breathing Apparatus Protective Clothing 
Resuscitator - Inhalator Respirator(s) (Air Purifying) 
Standby Safety Personnel Burning and Welding Permit 
Note: Items that do not apply enter NI A in the blank. · 

** RECORD CONTINUOUS MONITORING RESULTS EVERY 2 HOURS ** .. 
CONTINUOUS MONITORING PERMISSIBLE MONITORING RESULTS EVERY 2 HOURS 
TEST(S) TO BE TAKEN ENTRY LEVEL 
PERCENT OF OXYGEN 19.53 to 23.53 
LOWER FLAMMABLE LIMIT Under 103 
CARBON MONOXIDE 35 PPM 
Aromatic Hydrocarbon 1 ppm - 5 ppm 
Hydrogen Cyanide · 4. 7 ppm (S) 
Hydrogen Sulphide 10 ppm+ 15 ppm* 
Sulphur Dioxide 2 ppm+ 5 ppm* 
Ammonia 25 ppm+ 35 ppm* 
* Short-term exposure limit: Employee can work in the area up to 15 minutes. 
+ 8 hr. Time Weighted Avg.: Empleyee can work in are 8 hrs (longer with appropriate respiratory protection). 

REMARKS: __ ~-----~--~---~--~-~------~----...---
GAS TESTER NAME & CHECK II INSTRUMENT(S) USED MODEL &/OR TYPE SERIAL &/OR UNIT # 

SAFElY STANDBY PERSON IS REQUIRED FOR ALL CONFIW".cD SPACE WORK 
SAFETY STANDBY PERSON(S) CHECK# CONFINED SPACE ENTRANT CHECK# 

SUPERVISOR AUTHORIZATION - AMBULANCE# __ _ 
FIRE# _________ _ 

ALL CONDmONS SATISFIED-------- Safety Off#----- Gas Coordinator#------
DEPARTMENT Pho>le _______ _ 
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Appendix E - Sewer System Entry. 

Sewer entry differs in three vital respects from other permit entries; first, there rarely exists any way to completely isolate the space (a 
section of a continuous system) to be entered; second, because isolation is not complete, the atmosphere may suddenly and unpredictably 
berome lethally haz.ardous (toxic, flammable or explosive) from causes beyond the control of the entrant or employer, and third 
experie:ru:ed sewer workers are especially knowledgeable in entry and work in their permit spaces because of their frequent entries 
Unlike other employments where permit space CI1try is a :rare and exceptional event, sewer workers' usual work environment is a permit 
space. 

(1) Adherroce to procedure. The employer should designa!e as entrants only employees whom thoroughly trained i.n the employer's 
sewer emzyprocedures and who demonstrate that they follow these entry procedures exactly as prescribed when performing sewer entries, 

(2) Atmospheric monitoring. Entrants should be trained i.n the use of, and be equipped with, annosphi:ric monitoring equipment 
whicll sounds an audible alarm, in addition to its visual :readout, whenever one of the following conditions is encountered: oxygen 
oom:e:ntration less than 19.5 pen:ent; flammable gas or vapor at 10 percent or more of the lower flammable limit (LFL); or hydrogen 
sulfide or carl>on monoxide ar or above their permissible exposure limit (PEL) (10 ppm or 35 ppm, respectively, measured as an 8-hour 
time weighted average (TWA)). Atmosphmc monitoring equipment needs to be calibrated acc:Oniing to the manufacturer's instrilction.s. 
Sll.bst.a!ice specific devices should be used whenever ac:tual contaminants have been identified. The instrument should be carried and used 
by the emr.mt in sewer line work to monitor the atmosphere in the entrant's environment, and i.n advance of the entrants' direction of' 
movement, to wam the entrant of any deterioration in atmospheric conditions. Where several ent:rants are working together in the same 
immMliate location, one inst:rwm:D1, used by the lead entrant, is acceptable:. 

(3) Surge flow and flooding. Sewer crews should develop and maintain liai.son, to the· extent possible, with the local weather bureau 
and fire and emergency services in their area so that sewer work may be delayed or interrupted and entrantS withdrawn whenever sewer 
lines might be suddenly flooded by rain or fire suppression activities, or whenever flammable or other hazardous materials are released 
into sewers during emergencies by industrial or transportation accidents. 

(4) Special Equipment. Enny into large bore sewers may require the use of special cqujpmeJJ,t. Such equipment might include such 
items as axmospherc monitoring devices with automatic aw:b"ble alarms, escape self-contained brc3thing apparatus (ESCBA) with at least 
10 minute air supply (or other NlOSH approved self-rescuer), and waterproof flashlights, and may also include boats and rafts, radios 
and rope stand-offs for pulling around bends ~ comm as needed. 

NOTE: Authority cited: Section 142.3, Labor Code. Ref~: ScctiClll 142.3, Labor Code •. 



§5158. Other Confined Space Operations. 
(a) Scope. For industries and operations specified in section 5156(b)(2) this section prescribes minimum standards for preven 

employee exposure to dangerous air co:oramination and/or oxygen deficiency in confined spaces, as defined in subsection (b). 
(b) Dermitions. 
(1) Commed Space. A space defined by the COiiClllTCllt existence of the following conditions: 
(A) Existing ventilation is insufficient to remove dangerous air contamination aodlor oxygen deficiency which :may exist or 

develop. 
(B) Ready access or egress for the :removal of a suddenly disabled employee is difficult due to the location andlor size of the 

operring(s). 
(2) Dangerous Air Co11tamiuation. An atmosphere presenting a threat of causing deatl!, injury, acute illness, or disablemeot 

due to the prescru::e of flammable andlor explosive, toxic, or otherwise injurious or incapacitating subsrances. 
(A) Dangerous air contamination due to the flammability of a gas or vapor is defined as an atmosphere com.ining the gas or 

·vapor at a coru:emration greater tha:o 20 percent of its lower explosive Oower fiammable) limit. 
(B) Dangerous air contamination due to a combustible particulate is defined as a concentration greater than 20 percent of the 

minimm:n explosive c:onc:enttation of the particulate. 
(C) Dangerous air contamination due to the toxicity of a subsumc:e is defined as the amiospheric concentration immediately 

hazardous to life or health. 
NOTE: This definition of dangerous air contamination due to the toxicity of a substance does not pr;:clude ilie requirement to contr 
iw:mful exposures, Wider the provisions of Anicle 107. to toxic substances at conc:emrations less than those immediately hazMdoUS" 
to life or health. 

(3) Oxygen Deficiency. Mi atmosphere containing oxygen at a concc:mration of less than 19.5 percent by volume. 

(c) Operating Procedmcs ud Employee 'I'nWW!g. The employer shall implement the provisions of this subsection before ari 

employee is permitted to enter a confined space. 
(1) Operating Procedures. 
(A) Written, understandable operating and rescue proc:edmes shall be developed and shall be provided to affected employees. 
(B) Operating proc:edurcs shall conform to the applicable rcquiremems of this section and shall include provision for the 

smveillance of the surrounding area to avoid hazards such as drifting vapors from tanks, piping and sewers. 
(2) Employee Training. Employees, iDcludlng standby persons required by subsection (e)(l)(D). shall be trained in the operatinf 

and rescue procedures, including mstruaious as to the hazards they may encounter. 

(d) Pre-eDtey. The applicable provisions of this subsection shall be implen:icn!ed before entry into a confillt.d space. 
(1) Lines which may convey flammable, injurious, or incapacitating substances into the space sh.all be disconnected, blinded, or 

blocked off by other positive means to prevent the development of dangerous air contamination and/or oxygen deficiency within the 
space. The discoI1I1c:tion or blin4 shall be so located or dm:le in such a manner that inadvertent recoimection of the line or removal 
of the blind are effectively prevented. 

EXCEPTION: This subsection· does not apply to public utility gas distribution systcmS. 
~OTE~ This subsection docs 110t require blocking of all laterals to sewers or storm drains. Where~ or knowledge of 

industrial. me in.dic:alCS materials resulting in dangerous air amt;imjnation may be dumped into au occupied sewer, all such laterals 
shall be blocked. . 

(2) The space shall be emptied,. flushed, or otherwise purged of flammable, injurious or incapacitating subst.anees to the ext=t 
feasible. 

(3) The air shall be tcSted with an appropriale device or mdhod to determine wbcthcr dangerous air contamination and/or an 
oxygen deficic:ncy exists and a written m::ord of such testing results shall be made and kept at the work: site for the duration of the 
woxk. Affected employees andior their reprr:semative shall be afforded an opporomity to review and record the teSting results. 

(4) Where intercoJmeded spac:cs are blinded off as a unit. each space shall be tested and the results :recorded.. in areordance with 
subsection (d)(3), and the most hazardous condition so fomid shall govem procedures ro be followed. 

(5) If dangerous air comamjnation and/or oxygen deficiency does not .exist within the space, as demonstrated by tests performed 
in a::amiance with subsection (d)(3), c:ntt}' into and WOik within the space may proceed subject to the following provisions: 

(A) Testing, in accordance with subsection (d)(3), shall be conducted with sufficient frequc:ncy to ensure that the development of 
dangerous air CODtamination and/or oxygen deficiency does not oa:m during the performance of any opcrarion. 

(B) If the development of dangerous air contamination andlor an oxygen deiicicncy is irnmjm:nt, the n:qni.remcnr.s prescribed by 

subsection (e) shall also apply. 
(6) Where the. existence of dangerous air contamination and/or oxygen deficiency is demonsttated by tests ~omied in 

aa:ordam:e ~subsection (d)(3), existing vcmilationsl:Wl be augmented by appropriate means. 
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(1) 'When additional ventilation provided in accordance with subsection (d)(6) has removed dangerous air contamination andfor .. 
oxygen deficiency as demonsmued by additional testing conducted (and recorded) in accordance with subsection (d)(3), entry mto and 
work within the space may proceed subject to the provisions of subsection (d)(5). 

(8) No sou.rce of ignition shall be introduced until the implementation of appropriate provisions of this section have ensured that 
dangerous air contamination due to flammable and/or explosive substances does not exist. 

(9) 'Whenever oxygen-consuming equipment such as sal3Jllallders, plumbers' torches or furnaces, and the like, a.re to be used, 
measures shall be taken to ensure ade!juate coml:mstion air and exhaust gas venting. 

(10) To the extent feasible, provision shall be made to perm.it ready entry and exit. 
. (11) Where it is not feasible to provide for ready ex.it from spaces equipped with automatic fire suppression systems employing 

harmful design concentrations of toxic or oxygen-displacing gases, or total foam floodmg, such systems shall be deactivated. Where 
it is :not practical or safe to deactiva!e such systems, tile provisions of subsection (e) related to the use of respiratory protective 
equipment shall apply during entry into and work within such spaces. 

(e) Commed Space Operations. 
(1) En.tty Into and Work Withln Confined Spaces. The requirements of this subsection apply to entry into and work within a 

confined space: whenever an atmosphere free ·of dangerous air contamination and/or oxygen deficiency cannot be en.sured through the 
implementation of the applicable provisions .of subsection (d), or whenever, due to the existence of an emergency, it is not feasible to 
ensure the removal of dangerous air eontamiDation <mdlor an oxygen deficiency through the implementation of the applicable 
provisions of subsection (d). 

(A) Tanks, vessels, or other confined spaces with side and top openings shall be entered from side openings when practicable. 
NOTE: For the purposes of this Order, side openings are those within 31/ 2 feet of the bottom. 
(B) Appropriate, approved respiratory protective equipment, in accordance with Section 5144, shall be provided and wom. 
(C) An approved safety belt with an anaciled line shall be used. The free end of the line shall be secured outside the entry 

opening. The line shall be at least 1/ 2-inCh diameter and 2,000-pounds test. 
EXCEPTION: Where it can be shown that a safety belt and an.ached line would further en~ger the life of the employee. 
(D) At least one employee shall stand by an the outside of the confined space ready to give assistance in c:ase of emergency. At 

least one additional employee who may bav~ other du.ties shall be within sight or call of the standby employee(s). 
1. The standby employee sh.all have appropriate, approved, n:spir.nory protective equipment, including an independent source of 

breathing air which conforms with Section 5144(e), available for iunnediate use. 
2. A standby employee (or employees) protected as prcsc:ribed by subsection (e}(l)(D)l. may enter the confined space but only in 

case of emergency and only after alerting at least one additional employee omside of the confined spa.cc of the existence of an 
emergency and of the standby employee's intent to enter the confined space. 

(E) "When entry must be m.ad~ through a top opening, the following requiremems shall also apply. 
1. The safety belt shall be of the harness type that suspcnd5 a person in an upright position. 
2. A hoisting device or other effcdive means shall be provided for lifting employees out of the spa.c:e. 
(F) Work involving the use of flame, arc, sparlc, or other source of ignition is prohibited within a confined space (or any adjacent 

space having common walls, floor. or ceiling with the confined space) which contains, or is likely to develop, dangerous .air 
a:mtamination due to flammable and/explosive substa:nc:es. 

(G) "Whenever gases such as nitrogen are used to provide an inert atmosphere for preventing the ignition of flammable gases or 
vapo:s, no flame, arc, spa?k, or other source of ignition shalI be permitted unless the oxygen conc:enttatioD is maintained at less than 

. 20 percent of the roru::cntration which will support combustion.. 
1. Testing of the oxygen content shall be c::cmducted with sufficiem frequency to CllSllI'C conformance with !his paragraph. 
2. A written record of the :results of such testing shall be made and kept at the work site for the duration of the work. 
3. Affected employees and/or their ~e shall be provided an oppottm1ity to review and recmd the testing results .. 
(H} ODly approved lighting and electrical eqo.ipmem, in aceordance with the Low-Voltage Electrical Safety Orders, shall be used 

in. confined spaces subject to dangerous air confl!mination by flammable and/or explosive substances. 
(l) Employees 'WOrking in eonfiDed spaocs .which have last c:omained substances corrosive to the skin or substances which can be 

absorbed th.rough the skin sball be provided with, and shall be required to wear, appropriate personal protective clothing or devices 
in accordance with Article l 0. 

(2) :Prttalnions for Emergencies lnvolving Work in Confined Spaces. 
(A) At least one person trained in fust aid and ~ resuscitation (CPR) shall be immediately available whenever the 

use of n:spi.ralory protective equipment is required subsection (e)(l). Stmdcmis for CPR training shall follow the principles of the 
American Heart Association or the American Red Cross. 

(B) An effective means of c:omrmmicaticm between employees inside a confined spa.cc and a standby employee shall be provided 
and med whenever the provisions of subsection (c:)(l) require the use of respiratory protective equipmcm or whenever employees 
inside a c:onfined space are out of sight of the mndby c:mplcyc:e(s). All affected employees shall be trained in the use of such 
eoummni.cation system and the system shall be tested before each use to confirm its effective operation. 
NOTE: ADthority cited: Section 142.3, labor Code. Reference: Section 142.3, Labor Code. 
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CONFINED SPACE 
1. Area large enough to enter to work; and 

2. Has limited or restricted means for entry exit, and 

3. Is not designed for continuous employee 
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PERMIT REQUIRED CONFI 
SPACE (Meets the definition of a confined space and 

contains one or more of the following:) 

1. Contains or has potential to contain 
a hazardous atmosphere 

2. Contains a material that has the potential 
for engulfing an entrant 

3. Has an internal configuration such that 
an entrant could be trapped or asphyxiated 
by inwardly converging walls or by a floor 
which slopes downward and tapers to a 
smaller cross-section 

4. Contains any other recognized serious 

safety or health hazard C.H.A.R.T K.Freeman 
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INSTRUCTOR GUIDE ATMOSPHERIC HAZARDS AND AIR MONITORS 

TOPIC: 

TIME FRAME: 

LEVEL OF 11\!STRUCTION: 

BEHAVIORAL OBJECTIVE: 

Condition: 

Behavior: 

Standard: 

MATERIALS NEEDED: 

REFERENCES: 

PREPARATION: 

CONFINED SPACE 
June 1995 

Atmospheric Hazards and Air Monitors 

1:00 

A written quiz 

The student will 

• identify what constitutes a hazardous atmosphere 
• define the basic rules of air monitoring testing for confined 

spaces 
., identify the target gases to be concerned with in confined space 

operations 

With a minimum of 80% accuracy according to the Information 
Sheet 1-i, Pages 3 through 13 and Title 8, CCR, GISO, February 
1994, Sections 5156, 5157, 5158 

• Writing board with markers/erasers 
• Overhead projector and screen 
• Overhead transparencies for this lesson plan 
• Written quiz 

• Information Sheet i-1, Pages 3 through 13 
• Title 8, California Code of Regulations (CCR), General Industry 

Safety Orders (GISO), February 1994, Sections 5156, 5157, 
5158 

• Worker Deaths in Confined Spaces, National Institute for 
Occupational Safety and Health (NIOSH), January 1994 

Confined spaces contain many hazards, one of these is the 
potential for a hazardous atmosphere. In fact hazardous 
atmospheres account for nearly 65% of all fatalities that occur in 
confined spaces. It is imperative that we understand how to 
determine when a confined space contains a hazardous 
atmosphere. We must understand the process to follow to 
determine the hazardous atmosphere is present as well as what 
some of the target gases are and their characteristics. 

Lesson 2 
CSFM 

Page 1 



INSTRUCTOR GUIDE ATMOSPHERIC HAZARDS AND AIR MONITORS 

PRESENTATION 

I. EFFECTS OF HAZARDOUS ATMOSPHERES 

A. Suffocation 

NOTE: 65% of fatalities occurring in confined spaces are a 
result of hazardous atmospheres. 

B. Poisoning 

C. Explosion/fire 

II. HAZARDOUS ATMOSPHERE 

A. An atmosphere which exposes employees to a risk of 
death, incapacitation, injury or acute illness from one 
or more of the following causes 

1. 0 2 level below i 9.5% or above 23.5% 

2. Flammable gas or vapor in excess of 10% of 
L.E.L. 

3. Airborne combustible dust at a concentration 
that obscures vision at 5 feet or less 

4. Any immediately dangerous to life or health 
(IDLH) atmosphere 

HI. TARGET GASES AND EFFECTS 

OHT 2-1 

A. Oxygen 

1. Must be between 19.5% and 23.5% by volume 
for atmosphere to be considered safe 

2. Above 23.5% by volume the environment 
becomes unstable and prone to flash fires or 
explosion 

APPLICATION 

CONFINED SPACE CSFM 
June 1995 Lesson 2 Page 2 



INSTRUCTOR GUIDE 

B. 

OHT 2-2 

C. 

OHT 2-3 

PRESENTATION 

3. Below i 6% physical effects will become 
apparent 

Methane 

1. Colorless 

2. Odorless 

3. Non-toxic 

4. Asphyxiant (displaces 0 2) 

5. Lighter than air 

6. Explosive range (5% to 15%) 

Carbon Monoxide 

i. Colorless 

2. Odorless 

3. Toxic 

4. Asphyxiant (displaces 0 2) 

5. Vapor density = to air 

6. Explosive range (12.5% to 74.2%) 

D. Hydrogen Sulfide 

1. 

2. 

CONFINED SPACE 
June 1995 

Colorless 

Smell like rotten eggs 

Lesson 2 

ATMOSPHERIC HAZARDS AND AIR MONITORS 

APPLICATION 
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INSTRUCTOR GUIDE ATMOSPHERIC HAZARDS AND AIR MONITORS 

PRESENTATION 

3. Toxic 

4. Vapor density is I. i 9 

5. Explosive range (4% to 44%) 

6. Common in sewage facilities 

7. Diminishes your sensitivity to smell 

NOTE: The rapid negative impact to the entrants olfactory 
(sense of smell) system makes many people believe 
this gas is no longer present when it is still at deadly 
levels 

E. Sulfur dioxide 

1. 

2. 

3. 

4. 

5. 

Pungent 

Irritating gas 

i-10 ppm exposure causes respiratory and pulse 
rate increase and decrease in depth of 
respiration 

Vapor density is 2.26 

Non-flammable 

F. Carbon dioxide 

i. 

2. 

3. 

4. 

5. 

CONFINED SPACE 
June 1995 

Colorless 

Odorless 

Non-combustible gas 

Toxic 

Exposure symptoms 

Lesson 2 
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INSTRUCTOR GUIDE ATMOSPHERIC HAZARDS AND AIR MONITORS 

NOTE: 

PRESENTATION 

a) Headache 

b) Dizziness 

c) Restlessness 

6. Vapor density is 1 .53 

Relying heavily on a suspected gas to be "lighter" or 
"heavier" than air to determine its' location in a space 
can be a fatal mistake. Gas concentrations high 
enough to be toxic can float along with the rest of the 
air molecules, they neither sink nor rise. 

IV. ATMOSPHERIC MONITORS 

A. Types of air monitors/alarms 

1. Single gas monitors 

a) Will monitor only one preset gas 

2. Multiple gas monitors 

a) Will monitor multiple preset gases 

APPLICATION 

How can we be sure 
that hazardous 
concentrations of these 
gases are not in the 
confined spaces that 
we have to enter to 
perform rescue? 

CONFINED SPACE CSFM 
June 1995 Lesson 2 Page 5 



INSTRUCTOR GUIDE ATMOSPHERIC HAZARDS AND AIR MONITORS 

PRESENTATION 

1) Monitors that sense four(4) gases at 
once are commonly used in confined 
space operations referred to as 
four(4) in one(i) monitors 

B. Monitoring operations 

1. Monitoring should be done in the following order 
every time 

a) Oxygen content (first) 

b) Flammable gases/vapors (second) 

c) Potential toxic contaminants (third) 

2. Testing should be done prior to lifting person 
hole covers 

a) To get the most accurate reading 

b) To eliminate potential explosions 

3. Testing should be done at all levels of the 
confined space 

a) Stratification of gases may occur due to 
vapor density of gases vary 

4. Testing must continue periodically 

5. Results of monitoring must be logged 

CONFINED SPACE 
June 1995 

a) On entry permit as well as data log of 
monitor if equipped 

Lesson 2 

APPLICATION 
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INSTRUCTOR GUIDE ATMOSPHERIC HAZARDS AND AIR MONITORS 

SUMMARY: 

Atmospheric conditions are the number one killer in confined space incidents. Only by confirming 
what the atmospheric contents of the space is, can we enter the space with the appropriate 
protection in place. To do this we use atmospheric monitors by sensing first for 0 2 , then flammable 
gases and vapors, and then potential toxic air contaminants. It is imperative that we have a 
knowledge of target gases found in confined spaces and the effects they may have on our rescuers 
(entrants). In addition we must continue to monitor throughout our operation so that we can 
eliminate the potential for death or injury due to changing atmospheric conditions as can occur in 
sewer operations. · 

EVALUATION: 

The student will be evaluated in accordance with stated performance objectives at a time to be 
determined by the instructor. 

ASSIGNMENT: 

Review your notes and appropriate pages in your handbook or Information Sheets in order to 
prepare yourself for the upcoming quiz. Study for our next session. 

CONFINED SPACE 
June 1995 Lesson 2 

CSFM 
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EFFECTS OF VARIOUS 02 LEVELS 

0/o OXYGEN 
19.5 - 16 

16 - 12 

14-10 

10 - 6 

Below6 

PHYSIOLOGICAL EFFECTS 
No visible effect 

Increased breathing rate. Accelerated 
heartbeat. Impaired attention, thinking 
and coordination. 

Faulty judgment and poor muscular 
coordination. Muscular exertion causing 
rapid fatigue. Intermittent respiration. 

Nausea, vomiting. Inability to pertorm 
vigorous movement, or loss of the ability 
to move. Unconsciousness, followed by 
death. 

Difficulty breathing. Convulsive 
movements. Death in minutes. 

C.H.A.R. T K.Freeman 
616!95 
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EFFECTS OF VARIOU 
LEVELS 

0 

PPM Level (CO) 
100 ppm for 3 hours 
or 600 ppm for 1 hour 

500 ppm for 1 hour or 
1000 ppm for 30 
minutes 

1500 ppm for 1 hour 

4000 ppm 

PHYSIOLOGICAL EFFECTS 
Headache and discomfort 

Pounding of heart, dull headache, 
dizziness, flashes before eyes, ringing 
1n ears, nausea. 

Dangerous to life 

Rapid collapse, unconsciousness and 
death within a few minutes. 

C.HAR.T K.Freeman 
616/'iJS 
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EFFECTS OF VARIOUS H2 
LEVELS 

PPM (H2S) 
15 - 25 ppm 

50 - 150 ppm for 
several hours 

170 - 300 ppm for 1 
hour 

400 - 600 ppm for 1 /2 
- 1 hour 

1000 ppm 

PHYSIOLOGICAL EFFECTS 
Eye irritation 

Slight eye, respiratory irritation 

Marked irritation 

Unconsciousness, death 

Fatal in minutes 

C.H.A.R.T K.Freeman 
6/6195 
c:\conspacelawarness.pre 



INSTRUCTOR GUIDE PHYSICAL AND ENGULFMENT HAZARDS 

TOPIC: 

TIME FRAME: 

LEVEL OF INSTRUCTION: 

BEHAVIORAL OBJECTIVE: 

Condition: 

Behavior: 

Standard: 

MATERIALS l\IEEDED: 

REFERENCES: 

PREPARATION: 

CONFINED SPACE 
June 1995 

Physical and Engulfment Hazards 

0:30 

A written quiz 

The student will 

* recognize what constitutes a physical or engulfment hazard 
" identify target industries that routinely have physical or 

engulfment hazards 

With a minimum of 80% accuracy according to Information Sheet 
i-i, Pages i4 & i5 and Title 8, CCR, GISO, February 1994, 
Sections 5156, 5157, 5158 

• Writing board with markers/erasers 
• Overhead projector and screen 
" Overhead transparencies for this lesson plan 
• Written quiz 

• Information Sheet 1-1, Pages i 4 & i 5 
• Title 8, California Code of Regulations(CCR), General Industry 

Safety Orders(GISO), February 1994, Sections 5156, Si 57, 5158 
• Worker Deaths in Confined Spaces, National Institute for 

Occupational Safety and Health (NIOSH), January 1994 

NIOSH reports that for the period i 980 through i 989 that 227 lives 
were lost in confined spaces as a result of engulfment. '124 deaths 
were caused by grain, the remainder were fertilizer, cement, gravel, 
sawdust, etc. Regardless of the material, most of these victims 
miscalculated the stability· of the material they were walking on. In 
addition many others lost their lives due to equipment in the 
spaces. This equipment either caused them to fall or they became 
caught or disfigured in or by the equipment. Only through 
identifying the hazards early, and using appropriate safety 
equipment can we reduce our chances of becoming one of these 
statistics. · 

Lesson 3 
CSFM 

Page 1 



INSTRUCTOR GUIDE 
PRESENTATION 

L PHYSICAL HAZARDS 

A. - Grinding equipment 

B. Agitators 

C. Mulching equipment 

D. Drive shafts 

E. Gears and other moving equipment 

F. Steam or steam fittings 

G. Electrocution 

H. Falling objects 

II. ENGULFMENT HAZARDS 

OHT 3-1 

A. Materials involved in engulfment incidents 

1. Grains 

2. Sand 

3. Gravel 

PHYSICAL AND ENGULFMENT HAZARDS 

APPLICATION 

What materials do you 
think provide a 
potential of engulfing 
an entrant? 

CONFINED SPACE CSFM 
June 1995 Lesson 3 Page 2 



INSTRUCTOR GUIDE 
PRESENTATION 

4. Cement 

· 5. Clay 

6. Sawdust 

7. Liquids 

B. Causes of engulfment incidents 

1. Walking on unstable material that has void 
spaces below 

a) Bridging 

2. Improper or lack of use of safety/retrieval lines 

3. Overhead flow of particulate matter or liquids 
activated inadvertently 

Ill. TARGET INDUSTRIES 

A. Physical and engulfment hazards 

1. Industry with mechanized assembly equipment 

2. Spaces with electrical, hydraulic or pneumatic 
equipment supplied to it, or within it 

3. Grain or particulate matter production or 
processing 

4. Industries that have spaces with top load 
applications 

5. Industries that have spaces with bottom dump 
applications 

PHYSICAL AND ENGULFMENT HAZARDS 

APPLICATION 

CONFINED SPACE CSFM 
June 1995 Lesson 3 Page 3 



INSTRUCTOR GUIDE PHYSICAL AND ENGULFMENT HAZARDS 

SUMMARY: 

Physical and engulfment hazards are the number two{2) killers of personnel in confined spaces. 
If for no other reason than this, these hazards demand our utmost attention. Unfortunately, though 
confined spaces make it difficult to identify hazards and secure them. By their very nature, confined 
spaces concentrate hazards, making it difficult to separate the worker from the hazard. Facilities 
relying on outside rescue services (i.e., the fire department) are required by CAL-OSHA to provide 
access and opportunity for rescue pre-planning. It is to our advantage to capitalize on the 
opportunity so that we can fully understand our potential rescue problem. By pre-planning what 
industries are in our jurisdiction and researching the hazards we can reduce our risk and work 
safely in a potentially dangerous environment. 

. ·EVALUATION: 

The student will be evaluated in accordance with stated performance objectives at a time to be 
determined by the instructor. 

ASSIGNMENT: 

Review your notes and appropriate pages in your handbook or Information Sheets in order to 
prepare yourself for the upcoming quiz. Study for our next session. 

CONFINED SPACE 
June 1995 Lesson 3 

CSFM 
Page4 
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MECHANICAL ASPHYXIATIONS 
1980 - 1989 

Other Materials (11) 
Sawdust (11) 

Total deaths .. 227 

Gravel, 
Cement, 
Clay (22) 

Other 
Agricultural 
Products {26) 

Source: NIOSH C.H.A.R.T K.Freeman 
6/6/'iJ5 
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INSTRUCTOR GUIDE LOCK-OUT!TAG-OUT PROCEDURES 
AND ENTRY PERMITS 

TOPIC: 

TIME FRAME: 

LEVEL OF INSTRUCTION: 

BEHAVIORAL OBJECTIVE: 

Condition: 

Behavior: 

Standard: 

MATERIALS NEEDED: 

REFERENCES: 

PREPARATION: 

CONFINED SPACE 
June 1995 

Lock-Out/Tag-Out Procedures and Entry Permits 

0:30 

A written quiz 

The student will 

• recognize the need for lock-out/tag-out procedures 
., define techniques of lock-out/tag-out 
.. identify the components of an entry permit 
• identify operations that are permit exempted 

With a minimum of 80% accuracy according to Information Sheet 
1-1, Pages 15 through 18 and Title 8, CCR, GISO, February 1994, 
Sections 5156, 5157, 5158 

• Writing board with markers/erasers 
• Overhead projector and screen 
• Overhead transparencies for this lesson plan 
• Written quiz 
• Information Sheet 4-i 

• Information Sheet i-i, Pages 15 through i 8 
• Title 8, California Code of Regulations(CCR), General Industry 

Safety Orders(GISO), February i 994, Sections 5156, 5157, 5i 58 
• Worker Deaths in Confined Spaces, National Institute for 

Occupational Safety and Health (NIOSH), January 1994 

Inside any given confined space there can be numerous life 
threatening hazards that are present. Many of these hazards are a 
result of potential energy sources that can power equipment or 
move product in a way that can catch the entrant off guard and 
injure or kill them. To eliminate this potential we have developed 
procedures and equipment to "lock-out" any potential energy 
source and to '1ag-out" the equipment so that all other parties will 
be aware of the shutdown. 

Lesson 4 
CSFM 

Page 1 



INSTRUCTOR GUIDE LOCK-OUT{TAG-OUT PROCEDURES 
AND ENTRY PERMITS 

CONFINED SPACE 
June 1995 

A confined space rescue incident requires the consideration of 
many things, and the documentation of a lot of information. To 
reduce the chances of any considerations being overlooked or 
information not documented, a formal "Entry Permit" has been 
established. 

This document is used much like a tactical worksheet, CAL-OSHA 
provides an example of one in Title 8, Appendix D-2, Section 5157. 
Each jurisdiction can develop an entry permit that best suits their 
need, but it must include the components set forth by CAL-OSHA. 

Lesson 4 
CSFM 

Page 2 



INSTRUCTOR GUIDE 
PRESENTATION 

I. LOCK-OUT[fAG-OUT PROCEDURES 

A. · Procedures performed to isolate any potential energy 
source to the space 

1. Electricity 

2. Hydraulic 

3. Steam 

4. Drive mechanisms 

5. Pneumatic 

6. Gravity flow of product 

B. Must be performed by an authorized employee 

C. Printed tags and locks are used to warn other 
employees of isolated energy source 

OHT 4-1 

NOTE: Distribute Information Sheet 4-1 

D. Examples of lock-out/tag-out 

i. 

2. 

3. 

4. 

CONFINED SPACE 
June 1995 

Electrical switches locked-out 

Hydraulic lines blocked and bled 

Steam line blind flanged 

Drive mechanisms disconnected 

Lesson4 

LOCK-OUT/TAG-OUT PROCEDURES 
AND ENTRY PERMITS 

APPLICATION 

How do other 
workers/rescuers know 
that the energy source 
should remain locked
out? 

CSFM 
Page3 



INSTRUCTOR GUIDE 
PRESENTATION 

5. Drive belts removed 

6. Liquid valves locked-out 

7. Overhead dumps locked-out 

IL ENTRY PERMITS 

A. A form or tactical worksheet required by CAL-OSHA 
that must be completed for confined space entries 

B. Components of an entry permit 

i. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

1 i. 

12. 

13. 

CONFINED SPACE 
June 1995 

Location of the confined space 

Purpose of the entry 

Date of entry and authorized duration 

List of authorized entrants 

List of attendants 

Entry supervisor signature 

List of necessary tools and equipment 

List of special hazards 

Results of initial and periodic atmosphere tests 

Measures to isolate the space and control 
hazards prior to ~ntry 

a) Lock-out/tag-out 

Listing of rescue and emergency services 

Communications procedures 

Additional 

lesson 4 

LOCK-OUT/TAG-OUT PROCEDURES 
AND ENTRY PERMITS 

APPUCATION 

CSFM 
Page4 



INSTRUCTOR GUIDE 
PRESENTATION 

OHT 4-2 

C. - Prior to entry the entry supeNisor must 

I. Approve the permit 

D. Upon completio_n of entry 

NOTE: 

1. Permit must be signed and cancelled by the 
entry supervisor 

2. Permit must be filed and retained at least one(1) 
year 

The entry permit is an excellent resource for 
responding rescuers. 

Ill. OSHA EXEMPTIONS TO PERMIT REQUIRED 
REGULATIONS 

A Exemptions granted due to regulation by other 
sections of the California Code of Regulations(CCR) or 
CFR 

1. Selected construction operations 

a) Defined by Section i 502 

2. Selected agriculture operations 

3. 

CONFINED SPACE 
June 1995 

a) Defined by Section 3437 

Marine terminal operations 

Lesson 4 

LOCK-OUT/TAG-OUT PROCEDURES 
AND ENTRY PERMITS 

APPLICATION 

What operations are 
not within the scope of 
permit required 
regulations but are 
covered by 5158 CCR, 
OTHER CONFINED 
SPACE OPERATIONS? 

CSFM 
Page 5 



INSTRUCTOR GUIDE 
PRESENTATION 

a) Defined in Section 3460 

4. Shipyard operations 

a) Regulated by Section 8437 

5. Telecommunications people holes and vaults 

a) Regulated by Section 8616 

6. Grain hand ling facilities 

a) Defined by Section 5178 

7. Electric utllity operations within underground 
vaults 

NOTE: These exemptions may be more lenient or as strict as 
Sections 5156, 5157 and 5158. 

B. Exemptions based on employer proof of atmospheric 
hazard only 

I. Must not contain any other hazards except 
atmospheric condition only 

2. Hazard can be eliminated by ventilation alone 

C. When exemptions are granted components of the 
normal entry program may or may not be present 

1. Entry permit may not be provided 

2. Attendant my not be present 

3. Entrant lowering and retrieval equipment may 
not be present 

D. Exemptions are only valid when entry is for the 
prescribed purpose 

CONFINED SPACE 
June 1995 lesson 4 

LOCK-OUT{TAG-OUT PROCEDURES 
AND ENTRY PERMITS 

APPLICATION 

CSFM 
Page 6 



INSTRUCTOR GUIDE 

i. 

CONFINED SPACE 
June 1995 

PRESENTATION 

To evacuate an injured worker out of an 
exempted space would nullify the exemption, 
and Sections Si 56, 5157 and 5158 would prevail 

Lesson 4 

LOCK-OUT{fAG-OUT PROCEDURES 
AND ENTRY PERMITS 

APPLICATION 

CSFM 
Page 7 



INSTRUCTOR GUIDE 

SUMMARY: 

LOCK-OUT/TAG-OUT PROCEDURES 
AND ENTRY PERMITS 

Lock-out and Tag-out procedures are those procedures that are pertormed to isolate any potential 
energy source and to mark its' deactivation so that other workers cannot turn the source back on. 
These procedures are essential to a confined space incident so that entrants will not be injured or 
killed by material or equipment in the space. 

Entry permits are a formal written document that lists those requirements that must be completed 
and documented to make a safe and legal entry. This document is used much like a tactical 
worksheet and must be completed at all permit required space entries unless the operation meets 
the criteria of one of the many OSHA exemptions. In this case certain parts of the required 
components may not be required. 

lt is imperative that we complete an entry permit when petiorming rescues, and that we request the 
entry permit that was completed at the site prior to our arrival to use as a reference for 
understanding the current situation. 

EVALUATION: 

The student will be evaluated in accordance with stated performance objectives at a time to be 
determined by the instructor. 

ASSIGNMENT: 

Review your notes and appropriate pages in your handbook or Information Sheets in order to 
prepare yourself for the upcoming quiz. Study for our next session. 

CONFINED SPACE 
June 1995 Lesson 4 
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STUDENT INFO LOCK-OUT/TAG-OUT PROCEDURES 
AND ENTRY PERMITS 

CONFINED SPACE 
RESCUE ENTRY PERMIT 

This permit shall be completed and remain at the rescue site for the duration of the rescue operation. 

Location of confined space: 

Description of confined space: 

Date and time started: 

Entry Supervisor: 

Authorized Entrant 

Authorized Entrant: 

Facility contact person: 

"Qualified Person" 

Use of confined space: 

Special Potential Hazards: 

Date and time completed: 

Attendant: 

Back-up Entrant: 

Back-up Entrant: 

Safety Officer: 

Atmospheric Monitoring Results 

D 
D 
D 
D 
D 

DATE TIME % OXYGEN %LEL (p.p.m.) H2S (p.p.m.) CO OTHER 
(p.p.m.) 

PRE-ENTRY CHECKLIST 

Operations Perimeter set-up 

Confirm Lock-out;Tag-out 

Eliminate Ignition Source 

Provide Lighting 

Other: 
~~~~~~~~~~~~~~~ 

D Protective Clothing 

0 Respiratory Protection 

D Atmospheric Monitoring 

D Ventilation 

0 Communications 

INITIAL 

I Entrant Entry Time SCBA Pressure SAR Pressure Exit Time 

CONFINED SPACE 
June 1995 Lesson 4 - Info Sheet 1 
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STUDENT INFO 
RESCUE ENTRY PERMIT 

(continued) 

LOCK-OUT[TAG-OUT PROCEDURES 
AND ENTRY PERMITS 

COMMUNICATION PLAN 

Visual/Hand Signals 

VENTILATION PLAN 

D 
D 
D 
D 

Voice 

Radio (Intrinsically Safe) 

Rope Signals 

Gas 

Carbon monoxide 
co 

Carbon dioxide 
C02 

Methane 
CH4 

Hydrogen sulfide 
H2S 

Sulfur dioxide 
802 

Nitrogen dioxide 
N02 

IE""' G""' s..,,N;,"'' s;,n"'"" 

CONFINED SPACE 
June 1995 

Natural 

Forced Exhaust 

Forced Supply 

D 
D 
[] 

[] Forced Supply & Exhaust 

Physical Flammability Toxicity 
Characteristics LEL TLV 

Colorless 12.5% .0025% 
Odorless [25 ppm] 

Colorless Non-flammable .5% 
Odorless [5000 ppm] 

Colorless 5% Non-toxic 
Odorless 

Colorless 4% .001% 
Rotten egg odor [i O ppm] 

Colorless Non-flammable _0002% 
Suffocating odor [2 ppm] 

Brown Non-flammable .0003% 
Pungent odor [3 ppm] 

~NOTES"" 

I om. 

Lesson 4 - Info Sheet 1 

I 

CSFM 
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CONFINED SPACE 
June 1995 

ISOLATION 

Isolation of a confined space is a process where the space is 
removed from service by: 

Method of Blanking Hydraulic/Pneumatic Lines 

ONO 

OFF 

00 
NOT 

OPE AA.TE 
i.i: ___ --1 

.., ____ l 

Examples of Lockout 

OHT 4-1 

CSFM 
Page 1 



CONFINED SPACE 
RESCUE ENTRY PERMIT 

This permit shall be completed and remain at the rescue site for the duration of the rescue operation. 

Location of confined space: 

Description of confined space: 

Date and time started: 

Entry Supervisor: 

Authorized Entrant: 

Authorized Entrant: 

Facility contact person: 

"Qualified Person" 

Use of confined space: 

Special Potential Hazards: 

DATE TIME %OXYGEN 

Operations Perimeter set-up 

Confirm Lock-out/Tag-out 

Eliminate Ignition Source 

Date and time completed: 

Attendant: 

Back-up Entrant: 

Back-up Entrant: 

Safety Officer: 

Atmospheric Monitoring Results 

%LEL (p.p.a.) H2S (p.p.a.) 00 

PRE-ENTRY CHECKLIST 

D Protective Clothing 

OTHER 
(p.p..m.) 

D Respiratory Protection 

D 

D 
D 
D 
D 
D 

Provide Lighting 

Other:~~~~~~~~~~~~~~~ 

D 
D 

Atmospheric Monitoring 

Ventilation 

Communications 

INITIAL 

Entrant Enlry Tim.e SCBA Pressure SAR PEessure Exit Time 

CONFINED SPACE 
June 1995 OHT 4-2 
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RESCUE ENTRY PERMIT 
(continued) 

COMMUNICATION PLAN VENTILATION PLAN 

D 
D 
D 
D 

Visual/Hand Signals 

Voice 

Radio (Intrinsically Safe) 

Rope Signals 

Gas 

Carbon monoxide 
co 

Carbon. dioxide 
C02 

Methane 
CH4 

Hydrogen sulfide 
H2S 

Sulfur dioxide 
S02 

Nitrogen dioxide 
N02 

I Eo<ry G~up Supon"°'' Si.,•<uN 

CONFINED SPACE 
June 1995 

Physical 
Characteristics 

Colorless 
Odorless 

Colorless 
Odorless 

Colorless 
Odorless 

Colorless 
Rotten egg odor 

Colorless 
Suffocating odor 

Brown 
Pungent odor 

D 
D 
D 
D 

Natural 

Forced Exhaust 

Forced Supply 

Forced Supply & Exhaust 

Flammabmty 
LEL 

12.5% 

Non-flammable 

5% 

4% 

Non-flammable 

Non-flammable 

,.. NOTES~ 

Io .. , 

OHT 4-3 

Toxicity 
TLV 

.0025% 
[25 ppm] 

.5% 
[5000 ppm] 

Non-toxic 

.001% 
[10 ppm] 

.0002% 
(2 ppm] 

.0003% 
(3 ppm] 

I 

CSFM 
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INSTRUCTOR GUIDE VENTILATION EQUIPMENT AND TECHNIQUES 

TOPIC: 

TIME FRAME: 

LEVEL OF INSTRUCTION: 

BEHAVIORAL OBJECTIVE: 

Condition: 

Behavior: 

Standard: 

MATERIALS NEEDED: 

REFERENCES: 

PREPARATION: 

CONFINED SPACE 
June 1995 

Ventilation Equipment and Techniques 

0:30 

A written quiz 

The student will 

... identify the three principal ventilation plans 
" recognize considerations that will impact the ventilation 

operation 

With a minimum of 80% accuracy according to Information Sheet 
1-1, Page 16 and Title 8, CCR, GISO, February 1994, Sections 
5156, 5157, 5158 

• Writing board with markers/erasers 
• Overhead projector and screen 
.. Overhead transparencies for this lesson plan 
• Written quiz 

• Information Sheet 1-1, Page i 6 
• Title 8, California Code of Regulations (CCR), General 

Industry Safety Orders (GISO), February 1994, Sections 5156, 
5157, 5158 

• Worker Deaths in Confined Spaces, National Institute for 
Occupational Safety and Health (NIOSH), January 1994 

Ventilation operations should be performed whether or not 
respiratory protection is in use when entering a confined space. 
Ventilation procedures will limit the chances of toxic or explosive 
atmospheres from developing. Certain specialized equipment 
will make the operation more effective and easier. Numerous 
conditions and circumstances will impact the ventilation 
operation, these conditions must be considered when developing 
your ventilation plan. 

Lesson 5 
CSFM 
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INSTRUCTOR GUIDE VENTILATION EQUIPMENT AND TECHNIQUES 

PRESENTATION 

L VENTILATION EQUIPMENT 

A. Industrial fans/ventilators 

B. Smoke ejector fans 

C. Duct work 

D. Person hole saddle vents 

IL VENTILATION PLANS 

A. Ventilation plans are predominantly carried out in one 
of three ways 

i. Forced supply ventilation 

2. Force exhaust ventilation 

3. Force supply and exhaust ventilation 

OHT 5-1 and 5-2 

Ill. VENTILATION PLAN CONSIDERATIONS 

A. Configuration of the space 

B. Number of openings in the space 

C. Location of the openings 

1. Vertical (top) 

2. Horizontal (side) 

3. Bottom 

APPLICATION 

What equipment do we 
use to get fresh air into 
the confined space? 

CONFINED SPACE CSFM 
June 1995 Lesson 5 Page2 



INSTRUCTOR GUIDE VENTILATION EQUIPMENT AND TECHNIQUES 

PRESENTATION 

D. Vapor density of suspected vapors 

E · Wind direction 

F. Equipment available 

IV. VENTILATION PLAN HAZARDS 

A. Directing exhausted explosive vapors toward ignition 
sources 

B. Directing vehicle exhaust (or other hazardous vapors) 
into the supply fans 

C. Changing a non-explosive atmosphere into an 
explosive atmosphere 

i. 

CONFINED SPACE 
June 1995 

Diluting an atmosphere that is above its UEL 
·down below its explosive range would require 
passing through the explosive range 

Lesson 5 

APPLICATION 

What are some 
potential hazards that 
can develop while 
performing ventilation 
procedures? 

CSFM 
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INSTRUCTOR GUIDE VENTllATlON EQUIPMENT AND TECHNIQUES 

SUMMARY: 

Ventilation operations are a critical component of the overall confined space rescue procedure. 
CAL-OSHA, Title 8 addresses ventilation in Section Si 57 (c). "General Requirements". This section 
basically states that forced air ventilation will be initiated prior to entry and that it shall continue until 
all entrants have left the space. 

Your ventilation operation will generally fall into one of three categories, i) forced supply, 2) forced 
exhaust, 3) forced supply and exhaust. Many factors will impact which operation you may choose 
or the particular technique. 

Specialized equipment has been developed to make the task of ventilation easier and more 
effective, although basic equipment will suffice when specialized equipment is not available. 
Regardless of the circumstances or equipment available, ventilation operations must be completed 
to reduce the chances of a buildup of toxic or explosive gases. 

EVALUATION: 

The student will be evaluated in accordance with stated performance objectives at a time to be 
determined by the instructor. 

ASSIGNMENT: 

Review your notes and appropriate pages in your handbook or Information Sheets in order to 
prepare yourself for the upcoming quiz. Study for our next session. 

CONFINED SPACE 
June 1995 Lesson 5 
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CONFINED SPACE 
June 1995 

= ~ ~ ~ 

: flGURll 5 SHORT-CIRCUITING 
. . . 
~+';: : ~-'c,,.,""'~:""' '.;-""_,./~~- ~ "''.¥ ~"" 

··.. ,., 

flGURE 6 RECI RC ULA Tf NG 

'<'· .· ·.'"· 
....... :<· ............. :.· 
.... ·, ... '·.·· 

tl~~~~<-t f .! i'Ef;)~:~\~_·: ::, .. 

OHT 5-2 
CSFM 

Page 2 



INSTRUCTOR GUIDE RESPIRATORY EQUIPMENT AND TECHNIQUES 

TOPIC: 

TIME FRAME: 

LEVEL OF INSTRUCTION: 

BEHAVIORAL OBJECTIVE: 

Condition: 

Behavior: 

Standard: 

MATERIALS NEEDED: 

REFERENCES: 

PREPARATION: 

CONFINED SPACE 
June 1995 

Respiratory Equipment and Techniques 

0:30 

A written quiz 

The student will 

• recognize the need for respiratory protection in confined space 
operations 

• identify the different types of respiratory protection suitable for 
confined space operations 

With a minimum of 80% accuracy according to Information Sheet 
1-i, Pages 19 through 21 and Title 8, CCR, GISO, February i 994, 
Sections 5156, 5157, 5158 

111 Writing board with markers/erasers 
• Written quiz 

• Information Sheet 1-i, Pages 19 through 21 
• Title 8, California Code of Regulations (CCR), General Industry 

Safety Orders (GISO), February i 994, Sections 5156, 5157, 
5158 

• Worker Deaths in Confined Spaces, National Institute for 
Occupational Safety and Health (NIOSH), January i 994 

Once the atmosphere has been tested proper respiratory protection 
must be selected. There are many different types of respiratory 
protection systems available, your choice will be impacted by your 
needs and the features of the given equipment. When performing 
confined space rescue operations you need to have respiratory 
equipment ready for immediate use regardless of the present 
condition as the atmospheric conditions can be unpredictable. 

Lesson 6 
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INSTRUCTOR GUIDE RESPIRATORY EQUIPMENT AND TECHNIQUES 

PRESENTATION 

I. RESPIRATORY PROTECTION REQUIREMENTS 

A. - Respiratory protection must be provided and 
personnel trained if the following conditions exist 

1. Testing demonstrates the existence of 
dangerous or deficient conditions and additional 
ventilation cannot reduce concentrations to safe 
levels 

2. The atmosphere tests as safe but unsafe 
conditions can reasonably be expected to 
develop 

3. It is not feasible to provide for ready exit from 
spaces equipped with automatic fire suppression 
systems and it is not practical or safe to 
deactivate such systems 

4. An emergency exists and it is not feasible to wait 
·for pre-entry procedures to take effect. 

11. RESPIRATORY PROTECTION CLASSIFICATIONS 

A. Self-contained breathing apparatus 

1. Considered highest level of protection 

2. Supply is carried with entrant 

3. No air hoses to outside to restrict movement 

4. Cylinder size can cause difficulty in tight spaces 

B. Combination/dual purpose SCBA 

i. Same as simple SCBA with addition of high 
press inlet hose 

C. Supplied air respirator with escape cylinder 

CONFINED SPACE 
June 1995 Lesson 6 

APPUCATION 
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INSTRUCTOR GUIDE RESPIRATORY EQUIPMENT AND TECHNIQUES 

PRESENTATION 

i. Air is supplied to entrants mask from outside the 
space 

2. Capable of endless air supply 

3. Must include escape cylinder 

a) Normally five{5) to ten(1 O) minute duration 

4. Air line not to exceed 300' from source 

D. Air purifying respirators 

1. Must not be oxygen deficient atmosphere 

2. Cartridge must be specific to vapor, mist, fumes, 
dusts, etc 

3. Not recommended unless conditions are known 
and can be maintained 

CONFINED SPACE 
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INSTRUCTOR GUIDE RESPIRATORY EQUIPMENT AND TECHNIQUES 

SUMMARY: 

Appropriate respiratory protection at a confined space rescue incident will eliminate the possibility 
of entrants.falling prey to the #i killer in confined spaces, atmospheric conditions. According to 
CAL-OSHA regulations respiratory protection is not required in all situations, including some 
rescues. Regardless of the regulations it is widely accepted that rescuers should enter with full 
respiratory protection due to the uncertainty of conditions coupled with the potential for a 
stratification of gases. Respiratory protection systems include the normal self-contained breathing 
apparatus, combination/dual purpose SCBA, supplied air respirators with escape cylinder and air 
purifying respirators. All of these types have certain applications although air purifying respirators 
are not recommended. Training and familiarity of the equipment is imperative for personnel using 
this equipment in confined space operations. 

EVALUATION: 

The student will be evaluated in accordance with stated performance objectives at a time to be 
determined by the instructor. 

ASSIGNMENT: 

Review your notes and appropriate pages in your handbook or Information Sheets in order to 
prepare yourself for the upcoming quiz. Study for our next session. 
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INSTRUCTOR GUIDE COMMUNICATIONS EQUJPMENT AND TECHNIQUES 

TOPIC: 

TIME FRAME: 

LEVEL OF INSTRUCTION: 

BEHAVIORAL OB ... IECTIVE: 

Condition: 

Behavior: 

Standard: 

MATERIALS NEEDED: 

REFERENCES: 

PREPARATION: 

CONFINED SPACE 
June 1995 

Communications Equipment and Techniques 

0:30 

. A written quiz 

The student will 

• define the requirements for communications system 
• identify the different types of acceptable communications 

systems 

With a minimum of 80% accuracy according to Information Sheet 
1-1, Page 22 and Title 8, CCR, GISO, February i 994, Sections 
5156, 5157, 5158 

• Writing board with markers/erasers 
., Written quiz 

• Information Sheet i-1, Page 22 
• Title 8, California Code of Regulations (CCR), General Industry 

Safety Orders (GISO), February i 994, Sections 5156, 5157, 
5158 

• Worker Deaths in Confined Spaces, National Institute for 
Occupational Safety and Health (NIOSH), January 1994 

It is imperative that confined space entrants be able to 
communicate with the attendants. Only through a communication 
system can both parties be aware of problems that may require 
evacuation of the space. CAL-OSHA understands the importance 
of communication during confined space operations, and enforces 
regulations requiring a communication plan to be in place. There 
are a number of different communication plans/techniques that 
comply with the regulations, the environment and cost are two main 
considerations when deciding upon equipment. 

Lesson 7 
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INSTRUCTOR GUIDE COMMUNICATIONS EQUIPMENT AND TECHNIQUES 

PRESENTATION 

I. COMMUNICATIONS EQUIPMENT 

A. Battery operated portable radios 

NOTE: 

i. Push to talk operations 

2. Voice activated operations 

3. Ear mike option 

4. Two way - multiple users 

5. Reception/transmission interference 

6. Electronic equipment must be intrinsically safe 

Portable radios can cause interference with 
unshielded monitoring equipment 

B. Hard wire systems 

i. Push to talk operation 

2. Voice activated operations 

3. Ear mike option 

4. Conference operation - multiple users 

5. Hard wire can restrict movement 

6. Electronic equipment must be intrinsically safe 

C. Hand signals 

i. 

2. 

3. 

CONFINED SPACE 
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Basic signals 

Must be committed to memory 

Must have visual contact 
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INSTRUCTOR GUIDE COMMUNICATIONS EQUIPMENT AND TECHNIQUES 

PRESENTATION 

D. Rope signals 

- 1 . Basic signals 

2. Must be committed to memory 

3. Restricts movement 

E. Tapping or rapping codes on tanks 

NOTE: 

1. Basic codes 

2. Must be committed to memory 

3. Limited application 

It is recommended that each entrant wear a personal 
distress device (POD) as well as the communication 
system. 

II. CAL-OSHA REGULATIONS 

A. Permit required confined spaces (normal operations) 

1. Communication equipment and procedures to 
maintain contact between entrants and 
attendants must be provided 

B. Permit required confined spaces with any of the 
following conditions 

1. 

2. 

CONFINED SPACE 
June 1995 

Testing demonstrates the existence of 
dangerous or deficient conditions and additional 
ventilation cannot reduce concentrations to safe 
levels 

The atmosphere tests as safe but unsafe 
conditions can reasonably be expected to 
develop 

Lesson 7 

APPLICATION 

CSFM 
Page3 



INSTRUCTOR GUIDE COMMUNICATIONS EQUIPMENT AND TECHNIQUES 

PRESENTATION 

3. It is not feasible to provide for ready exit from 
spaces equipped with automatic tire suppression 
systems and it is not practical or safe 10 
deactivate such systems 

4. An emergency exists and it is not feasible to wait 
tor pre-entry procedures to take effect 

CONFINED SPACE 
June 1995 

a) Continuous powered communications 
equipment shall be maintained between 
the worker within the confined space and 
standby personnel in the above listed 
situations 
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INSTRUCTOR GUIDE COMMUNICATIONS EQUIPMENT AND TECHNIQUES 

SUMMARY: 

A communication plan is required in permit required confined space entries. There are numerous 
types of equipment available including portable radios, hard wire systems, hand signals, rope 
signals, etc. The choice of what type of equipment/plan is left up to the employer, except in more 
critical situations where regulations require continuous powered equipment. Regardless of what 
type of equipment is used, the over riding factor is to provide a reliable communications link 
between the entrant and the attendant. 

EVALUATION: 

The student will be evaluated in accordance with stated performance objectives at a time to be 
determined by the instructor. 

ASSlGNMENT: 

Review your notes and appropriate pages in your handbook or Information Sheets in order to 
prepare yourself for the upcoming quiz: Study for our next session. 
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rNSTRUCTOR GUIDE ENTRANT RETRIEVAL EQUIPMENT 

TOPIC: 

TIME FRAME: 

LEVEL OF INSTRUCTION: 

BEHAVIORAL OBJECTIVE: 

Condition: 

Behavior: 

Standard: 

MATERIALS NEEDED: 

REFERENCES: 

PREPARATION: 

CONFINED SPACE 
June 1995 

Entrant Retrieval Equipment 

0:30 

A written quiz 

The student will 

.. recognize regulations governing entrant retrieval equipment and 
operations 

• identify the equipment needed to successfully complete entry 
and retrieval operations 

With a minimum of 80% accuracy according to Information Sheet 
1-1, Page 23 and Title 8, CCR, GISO, February i 994, Sections 
5156, 5157, 5158 

.. Writing board with markers/erasers 
• Overhead projector and screen 
• Overhead transparencies for this lesson plan 
• Written quiz 

• Information Sheet i-1, Page 23 
• Title 8, California Code of Regulations (CCR), General lndustry 

Safety Orders (GISO), February 1994, Sections 5156, 5157, 
5158 

• Worker Deaths in Confined Spaces, National Institute for 
Occupational Safety and Health (NIOSH), January 1994 

NIOSH and OSHA studies reveal that as many as 60% of the 
deaths that occur in confined spaces happen to would be rescuers. 
Proper use of lowering and retrieval equipment allows for the 
possibility of non-entry rescue procedures, thus no one in addition 
to the original entrant is placed in jeopardy. The equipment used 
to provide this protection can be complex and expensive or 
fashioned from life-safety rope and basic rope system hardware. 
Regardless of the system you choose to use, you will need to 
understand the requirements of the code and practice with the 
equipment. 

Lesson 8 
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INSTRUCTOR GUIDE 
PRESENTATION 

I. OSHA REQUIREMENTS FOR RETRIEVAL EQUIPMENT 

A. · OSHA requires retrieval line and fall restraint when 
vertical entry of five feet or more below grade is made 

B. Retrieval lines must be attached to a mechanical 
device (mechanical advantage) outside the space 

C. Entrants are to stay "on line" unless this would 
increase entrant risk of injury, or is impossible 

1. Staying on line allows for non-entry rescue 

OHT 8-1 

II. LIFTING, LOWERING AND FALL RESTRAINT 
EQUIPMENT 

A. Anchoring devices (high point anchor) 

1. Tripod 

a) Manufactured 

b) Fabricated 

i) Ladders 

2) Timber 

2. Ladder gin 

3. Davit mounted systems 

4. Truck mounted booms 

5. Beam trolley 

B. Mechanical advantage systems 

i. Hand cranked mechanical winches with cable 

CONFINED SPACE 
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INSTRUCTOR GUIDE 
PRESENTATION 

2. Rope and pulley systems 

NOTE: When lifting entrants powered equipment is never 
used because resistance cannot be felt. 

C. Fall restraint systems 

i. Inertia or centrifugal systems 

a) Maximum 2' drop allowed 

2. Cam systems 

a) Gibbs ascender 

b) Rescue ascenders 

D. Entrant/victim harnesses 

1. Full body harnesses (Class Ill) 

2. Wristlets 

3. Upper body immobilization devices 

a) LSP halfback 

b) Oregon Spine Splint 

4. Full body immobilization devices 

a) Stokes litter 

b) Sked sled 

5. Miscellaneous hardware 

a) Pulleys 

b) Carabiners 

ENTRANT RETRIEVAL EQUIPMENT 

APPLICATION 
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INSTRUCTOR GUIDE ENTRANT RETRIEVAL EQUIPMENT 

SUMMARY: 

Use of approved retrieval equipment allows for the possibility of non-entry rescues. Non-entry 
rescues eliminate the risks that rescuers are subjected to when forced to make entry rescues. The 
equipment used for entrant retrieval and fall restraint can be quite complex or can be simply 
constructed from common rope systems. Regardless what type of system you use it must fasten 
to the entrant on a full body harness at a high point in the center of the back or above their head. 
In addition the system must provide fall restraint in case the entrant was to slip or faH, and provide 
some type of mechanical device to assist in raising or retrieving the entrant. 

EVALUATION: 

The student will be evaluated in accordance with stated performance objectives at a time to be 
determined by the instructor. 

ASSIGNMENT: 

Review your notes and appropriate pages in your handbook or Information Sheets in order to 
prepare yourself for the upcoming quiz. Study for our next session. 
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INSTRUCTOR GUIDE PERMIT REQUIRED CONFINED SPACE 
OPERATIONAL POSITIONS AND RESPONSIBILITIES 

TOPIC: 

TIME FRAME: 

LEVEL OF INSTRUCTION: 

BEHAVIORAL 08,..JECTIVE: 

Condition: 

Behavior: 

Standard: 

MATERIALS NEEDED: 

REFERENCES: 

PREPARATION: 

CONFINED SPACE 
June 1995 

Permit Required Confined Space Operational Positions and 
Responsibilities 

0:30 

A written quiz 

The student will 

.. identify the three operational positions identified by OSHA 
• recognize the duties of each of the three positions identified 

With a minimum of 80% accuracy according to Information Sheet 
i-1, Pages 24 & 25 and Title 8, CCR, GISO, February 1994, 
Sections 5156, Si S7, 51 S8 

• Writing board with markers/erasers 
• Overhead projector and screen 
• Overhead transparencies for this lesson plan 
• Written quiz 

• Information Sheet 1-1, Pages 24 & 25 
$ Title 8, California Code of Regulations (CCR), General Industry 

Safety Orders (GISO), February i994, Sections Si 56, Si 57, 
5158 

• Worker Deaths in Confined Spaces, National Institute for 
Occupational Safety and Health (NIOSH), January i 994 

OSHA identifies three main operational positions to perform the 
tasks that must be done to safely operate in confined spaces. Each 
of the positions have duties which are outlined in Title 8 CCR GISO 
Section 5157(h), (i) and U). These positions fit easily into the 
normal fire service incident command system chart and must be 
identified and iilled in confined space rescue operations as well as 
industrial purposes. 
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INSTRUCTOR GUIDE PERMIT REQUIRED CONFINED SPACE 
OPERATIONAL POSITIONS AND RESPONSIBILITIES 

PRESENTATION 

OHT 9-1 

I. DUTIES OF ATTENDANTS 

A. Knows hazards faced during entry, including mode, 
signs/symptoms and consequences of exposure 

B. Understand behavioral effects of exposure on entrants 

C. Maintains count and identities of personnel in the 
space 

D. Remains outside the space until relieved, may also 
pertorm rescue if trained and equipped as required 

E. Communicates with entrants as needed 

F. Monitors activities inside and outside the space and 
orders evacuation if conditions dictate 

G. Initiates on-site rescue procedures and summons 
additional rescue services if needed 

H. Secures a safe perimeter and takes action if 
unauthorized persons approach 

I. Performs non-entry rescues or other rescue services 
as designated by the on-site rescue procedure 

J. Performs no duties· that might intertere with primary 
duty to protect the entrant 

OHT 9-2 

11. DUTIES OF AUTHORIZED ENTRANTS 

A Knows hazards during entry, including mode, 
signs/symptoms and consequences of exposure 

B. Properly uses all equipment required to make safe 
entry 

CONFINED SPACE 
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INSTRUCTOR GUIDE PERMIT REQUIRED CONFINED SPACE 
OPERATIONAL POSITIONS AND RESPONSIBILITIES 

PRESENTATION 

C. Communicates with attendant as necessary for 
attendant to monitor entrant status and activate 
evacuation 

D. Alerts attendant if situations warrant 

E. Exits the space immediately if situations warrant 

OHT 9-3 

m. DUTIES OF ENTRY SUPERVISORS 

A. Knows hazards during entry, including mode, 
signs/symptoms and consequences of exposure 

B. Verifies that entry permit is completed, tests have 
been conducted, and needed equipment is present 
before endorsing the permit and approving entry 

C. Terminates the entry and cancels the permit 

D. Verifies that additional equipment and services are 
present 

E. Confirms that entry operations remain consistent with 
entry permit, that acceptable entry conditions are 
maintained, and consistent transfer of responsibility 
takes place 

NOTE: Due to the common problem of a shortage of staff at 
a rescue scene, it is recommended that attendants, 
entrants, and entry supervisors be trained identically, 
allowing flexibility of personnel assignment. 
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INSTRUCTOR GUIDE 

SUMMARY: 

PERMIT REQUIRED CONFINED SPACE 
OPERATIONAL POSITlONS AND RESPONSIBILITIES 

OSHA requires that the employer provide training so that all employees working in confined spaces 
acquire the understanding, knowledge, and skills necessary for safe performance of the duties they 
are assigned. In addition OSHA identifies three positions to operate within confined spaces, 
attendants, authorized entrants, and entry supervisors. Each one of these positions have specific 
responsibilities. When these positions are filled and performed as required the chances of 
accidents and oversights are greatly reduced. 

EVALUATION: 

The student will be evaluated in accordance with stated performance objectives at a time to be 
determined by the instructor. 

ASSIGNMENT: 

Review your notes and appropriate pages in your handbook or Information Sheets in order to 
prepare yourself for the upcoming quiz. Study for our next session. 
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~ Know the hazards 
~Be aware of behavioral effects of hazards in 

entrants 
.,._Continuously maintain accurate count and 

identities of entrants 
~Remain outside permit space until relieved by 

another attendant 
)!.-- Communicate with entrants to monitor status and 

alert entrants of need to evacuate 
~ Monitor activities inside/outside the permit space to 

determine if it is safe 
~Summon rescue or other emergency services 
~ Deal with unauthorized persons 
~ Perform non-entry rescues as specified 

~~ I ~Perform no duties that might interfere with primary 
duty to monitor and protect entrants ~;6~.R.T K.Freeman 
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DUTIES OF AUTHORIZE 
ENTRANTS 
..,. Know the hazards 

~ Properly use equipment 

~Communicate with the attendant 

..,. Alert the attendant to problems 

~Exit the permit space when necessary 

C.H.A.R.T K.Freeman 
6/6195 
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,..._ Know the hazards 

.,._Verify entry perm it information 

~.Terminate entry and cancel permits as 
required 

~Verify rescue service and communication 
available 

,... Remove unauthorized individuals 

·~Assure consistent transfer of responsibJlit¥.Freeman 
616/ffi 
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INSTRUCTOR GUIDE CONFINED SPACE AWARENESS 

INSTRUCTIONS This is a multiple choice quiz. For each of the following questions or 
statements, draw a circle around the letter preceding the one best answer 
on the separate answer sheet. 

EXAMPLE. 

According to CAL-OSHA, entry into a confined space has 
occurred when 

a. you don your respiratory protection. 
b. any part of the entrants body breaks the plane of an 

opening into the confined space. 
c. the Entry Supervisor declares you the entrant. 
d. a hazardous atmosphere has been determined to 

exist by use of atmospheric monitoring. 

ANSWER SHEET 

a(§) c d 

1. Employers in California, with employees entering permit required spaces need to be 
concerned with complying with the following standards 

a. A.l\l.S.I. guidelines 
b. N.1.0.S.H. guidelines 
c. CAL-OSHA guidelines 
d. All of the above 

2. N.1.0.S.H. and other studies reveal that rescuers constitute as many as ___ % of the 
deaths in confined spaces. 

a. 10% 
b. 30% 
c. 40% 
d. 60% 

3. What is the leading cause of fatalities in confined spaces? 

a. Engulfment 
b. Hazardous atmospheres 
c. Heat stress 
d. Struck by falling objects 

CONFINED SPACE CSFM 
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INSTRUCTOR GUIDE CONFINED SPACE AWARENESS 

4. Which one of the following is one of the two groups of confined spaces? 

a. Below grade confined spaces 
b. Above grade confined spaces 
c. Mobile confined spaces 
d. Permit required confined spaces 

5. Which one of the following is not a characteristic of a permit required confined space? 

a. Oxygen level at 21 % 
b. Contains material that can engulf the entrant 
c. Has the potential to contain a hazardous atmosphere 
d. Contains any recognized serious health or safety hazard 

6. Which one of the following is not a potential effect of hazardous atmospheres in confined 
spaces? 

a. Suffocation 
b. Hearing deficit 
c. Poisoning 
d. Explosion J fire 

7. All but one are the most common gases found in confined spaces 

a. carbon monoxide 
b. oxygen 
c. hydrogen sulfide 
d. chlorine 

8. Which one of the following statements regarding gases is incorrect? 

a. Methane is colorless and odorless 
b. Carbon monoxide is nearly equal to air in vapor density 
c. Methane is heavier than air 
d. Hydrogen sulfide is heavier than air 

CONFINED SPACE CSFM 
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INSTRUCTOR GUIDE CONFINED SPACE AWARENESS 

9. When performing pre-entry atmosphere monitoring, the first thing monitored for should be 

a. potential dusts 
b. flammable gases 

·c. potential toxic concentrations 
d. oxygen content 

10. Acceptable accuracy of monitor readings is assured by 

a. using multiple monitors 
b. replacing monitors regularly 
c. calibrating regularly 
d. nothing, there is no way to insure accuracy 

1 i. Physical hazards can include all of the following except 

a. toxic gases 
b. grinding equipment 
c. mulching equipment 
d. falling objects 

12. N.1.0.S.H. studies reveal that during a iO year period as many as __ people died from 
mechanical asphyxiation. 

a. 90 
b. 105 
c. 227 
d. 600 

13. Common materials involved in engulfment accidents include all of the following except 

a. grain 
b. sand 
c. gravel 
d. steam 

CONFINED SPACE CSFM 
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INSTRUCTOR GUIDE CONFINED SPACE AWARENESS 

14. A common cause of engulfment accidents is when unstable material collapses under the 
entrant creating a void. This is referred to as 

a. breakaway 
b. bridging 
c. hidden collapse 
d. sinking floor 

15. Target industries for physical and engulfment hazards in confined spaces would include all 
of the following except 

a. grain processing 
b. industries with mechanized assembly equipment 
c. industries that have spaces with top load applications 
d. electronics repair facilities 

16. A lock-out/tag-out program provides a means for isolating which one of the following 

a. electricity 
b. gravity flow of product 
c. steam 
d. all of the above 

17. Lock-out/Tag-out procedures are to be performed by 

a. entrants only 
b. entry supervisors only 
c. authorized employees 
d. any employee 

18. Which one of the following is not an example of lock-out/tag-out procedures? 

a. Electrical switch turned off 
b. Drive mechanisms disconnected 
c. Hydraulic lines blocked & bled 
d. Liquid valves chained & locked 

CONFINED SPACE CSFM 
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INSTRUCTOR GUIDE CONFINED SPACE AWARENESS 

19. Entry permits must be approved and cancelled by the 

a. entrant 
b. employer 
c. attendant 
d. entry supervisor 

20. Entry permits must be filed and retained for a minimum of 

a. i years 
b. 2 year 
c. 5 years 
d. 6 months 

21. Which one of the following is considered to be equipment used to pertorm ventilation 
procedures in confined spaces? 

a. Industrial fans/ ventilators 
b. Smoke ejector fans 
c. Duct work 
d. All of the above 

22. Ventilation procedures should 

a. begin following removal of the victim 
b. begin prior to atmosphere monitoring 
c. begin prior to entry and continue throughout the operation 
d. be pertormed using natural ventilation 

23. Common ventilation plan(s) include forced 

a. supply 
b. exhaust 
c. supply & exhaust 
d. all of the above 

CONFINED SPACE CSFM 
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INSTRUCTOR GUrDE CONFINED SPACE AWARENESS 

24. Which one of the following considerations will impact the level at which you will attempt to 
exhaust gases from a confined space. 

a. Wind direction 
b. Number of openings 
c. Vapor density of suspected vapors 
d. AH of the above 

25. One of the biggest concerns when ventilating an atmosphere that is above the UEL (upper 
explosive limit) of a vapor is 

a. opening locations 
b. changing a non explosive atmosphere into an explosive atmosphere 
c. monitoring intervals 
d. vessel type 

26. Self contained breathing apparatus (SCBA) has limited application in confined space 
operations due to 

a. cylinder size 
b. air quality 
c. duration of air supply 
d. a and c 

27. The respiratory protection system commonly considered best suited for confined space 
rescue is 

a. combination / dual purpose self contained breathing apparatus 
b. air purifying respirators 
c. self contained breathing apparatus 
d. supplied air respirator with escape cylinder 

28. The respiratory protection type not recommended unless conditions are known and can be 
maintained is 

a. air purifying respirator 
b. self contained breathing apparatus 
c. dual purpose SCBA 
d. supplied air respirator 

CONFINED SPACE CSFM 
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INSTRUCTOR GUIDE 

29. -rhe biggest disadvantage to supplied air respiratory systems is 

a. air line limitation of 300' 
b. continuous supply of air 

-c. umbilical air line 
d. a and c 

30. Supplied air respiratory systems must be equipped with 

a. quick fill attachments 
b. escape cylinders 
c. high pressure Aux. cylinders 
d. demand valve capability 

CONFINED SPACE AWARENESS 

31. When performing confined space operations it is critical to have reliable communications 
between the 

a. attendant and entrant 
b. entrant and entry supervisor 
c. attendant and industrial Hygienist 
d. attendant and back-up entrants 

32. In normal confined space operations communications equipment 

a. is optional 
b. can consist of rope signals 
c. can consist of hard wire systems 
d. band c 

33. Part of your communications plan should include 

a. back-up plans 
b. the type of communications to be used 
c. how additional help will be summoned 
d. al I of the above 

CONFINED SPACE CSFM 
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INSTRUCTOR GUIDE CONFINED SPACE AWARENESS 

34. Battery operated, voice activated communications systems are frequently used because 

a. they're fail safe 
b. they are the most simple system 
c. they allow the entrant to move freely & don't require use of hands 
d. they are the clearest communication available 

35. Hardwire communications systems can 

a. provide clear communications 
b. be cumbersome due to tag lines included 
c. be good because they are not affected by poor reception 
d. all of the above 

36. O.S.H.A. requires retrieval lines and fall restraint when vertical entries of __ feet or more 
are made. 

a. 3 
b. 5 
c. 8 
d. 10 

37. Entrants are required to stay "on line" when making vertical entries unless 

a. this would increase entrant risk of injury or is impossible 
b. you need to remove the line to raise the victim m 
c. you don't have enough line 
d. none of the above 

38. When lifting or raising entrants, powered equipment is 

a. used to decrease lift time 
b. more efficient 
c. capable of ralsing equipment and personnel at once 
d. never used because resistance cannot be felt 

CONFINED SPACE CSFM 
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INSTRUCTOR GUIDE CONFINED SPACE AWARENESS 

39. Chest or full body harnesses with a connection point high on the back is commonly used 
for entrants because 

40. 

a. the entrant cannot disconnect the line themselves 
· b. the entrant presents the smallest possible profile 
c. the retrieval line will not be in the entrants face 
d. other equipment must be attached in the front 

In extremely tight openings, and with unresponsive victims 
sometimes used. 

a. wristlet 
b. helmet 
c. pelvic 
d. improvised 

harnesses are -----

4i. An exact count and identities of all entrants in the confined space must be maintained by 
the 

a. entry supervisor 
b. employee representative 
c. back-up entrants 
d. attendant 

42. Who is responsibf e for approving and cancelling all entry permits? 

a. The entrant 
b. The entry Supervisor 
c. The attendant 
d. The employee representative 

43. The person(s) charged with removing or dealing with unauthorized persons around the site 

a. the entrant 
b. the entry supervisor 
c. the attendant 
d. band c 
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INSTRUCTOR GUIDE CONFINED SPACE AWARENESS 

44. The person{s) charged with confirming that conditions remain consistent with the permit is 
the 

a. attendant 
b. entrant 
c. back-up entrant 
d. entry supervisor 

45. The three main positions identified by OSHA to handle confined space operations are 

a. attendant, entrant, perimeter control officer 
b. medical officer, rescue officer, triage officer 
c. entry supervisor, entrant, attendant 
d. back-up entrants, back-up supervisor, back-up attendants 
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NAME 

DATE 

i. a b 

2. a b 

3. a b 

4. a b 

5. a b 

6. a b 

7. a b 

8. a b 

9. a b 

10. a b 

1 i. a b 

i2. a b 

13. a b 

14. a b 

15. a b 

CONFINED SPACE 
June 1995 

c d 

c d 

c d 

c d 

c d 

c d 

c d 

c d 

c d 

c d 

c d 

c d 

c d 

c d 

c d 

CONFINED SPACE AWARENESS QUIZ 
ANSWER SHEET 

16. a b c d 31. 

17. a b c d 32. 

18. a b c d 33. 

19. a b c d 34. 

20. a b c d 35. 

21. a b c d 36. 

22. a b c d 37. 

23. a b c .d 38. 

24. a b c d 39. 

25. a b c d 40. 

26. a b c d 41. 

27. a b c d 42. 

28. a b c d 43. 

29. a b c d 44. 

30. a b c d 45. 

COURSE QUIZ 

CONFINED SPACE AWARENESS 

a b 

a b 

a b 

a b 

a b 

a b 

a b 

a b 

a b 

a b 

a b 

a b 

a b 

a b 

a b 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 
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INSTRUCTOR GUIDE 

i. D 

2. D 

3. B 

4. D 

5. A 

6. B 

7. D 

8. c 

9. D 

10. c 

i 1. A 

12. c 

13. D 

14. B 

15. D 

CONRNED SPACE 
June 1995 

CONFINED SPACE AWARENESS LEVEL QUIZ 

KEY 

i 6. D 3i. 

i 7. c 32. 

18. A 33. 

19. D 34. 

20. A 35. 

21. D 36. 

22. c 37. 

23. D 38. 

24. D 39. 

25. B 40. 

26. D 41. 

27. D 42. 

28. A 43. 

29. D 44. 

30. B 45. 

COURSE QUIZ 

CONFINED SPACE AWARENESS 

A 

D 

D 

c 

D 

B 

A 

D 

B 

A 

D 

B 

D 

D 

c 

• 
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Question 

1 

2 

3 

4 
5 

6 

7 

8 

9 

10 
1 i 

12 
13 

14 

15 

16 

17 

18 

i9 

20 

21 

22 

23 

24 

25 

26 

27 

* 

CONFINED SPACE 
June 1995 

KEY 

Answer Source* Question Answer Source* 

D 27 

D 26 28 A 21 

B 3 29 D 21 

D 1 30 B 21 

A 1 31 A 23 
B 4, 7-9 32 D 23 

D 7-iO IS 1-2, 13 

c 6 33 D 23 

D 11 IS 1-2, 

c 15 16 

A 15 34 c 23 
c 15 35 D 23 

D 15 36 B IS 1-2, 8 
B 15 37 A IS 1-2, 8 

D 15 38 D 24 

D 19 39 B 24 

c 19 IS 1-2, 8 

A 19 40 A 24 

D 16 41 D 26 

A 16 42 B 16 & 27 

D 17 IS i-2, 7 

c 17 43 D 26 

D 17 IS 1-2, 7 

D 17 44 D 25 

B 17 IS i-2, 7 
D 20 45 c 25 & 26 

D 21 IS 1-2, 7 

Page numbers refer to Information Sheet 1-1 unless otherwise indicated. 
IS i -2 refer to Information Sheet i -2 
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