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Introduction to Confined Space Rescue
Lesson 1.1: Course overview
Overview
The responsibilities of emergency personnel during a rescue are to safely and efficiently use available
equipment to complete their assigned task. With a good awareness and understanding of the personal safety
hazards that may be present at any emergency scene, emergency personnel will be better equipped to prevent
needless death and injuries once they arrive on the scene. Firefighters, thrust into a rescue mode at the scene, will
therefore be better able to perform the necessary operations with a minimum of risks to themselves and those
being rescued.
This course provides knowledge in the specialized nature of confined space emergency rescue situations
and provides insight into the principles that must be employed at the emergency scene. This training enables the
student to: recognize a confined space incident; understand the concepts involved in proper planning for these
types of incidents; and be able to assist in non-entry activities. Developing the ability to participate in entry level
rescue activities requires the level of training which can be obtained by successfully completing the companion
course Confined Space Rescue: Technician Level and its mandatory prerequisites.
The six hour Confined Space: Awareness and Safety course consists of two lessons with each lesson
being three hours in length. The course consists of classroom instruction with student activities in both units one
and two.
The actual course breakdown is as follows:
Unit 1 - Introduction to Confined Space rescue
1.1
Introduction and Registration
1.2
Introduction to confined space rescue
1.3
Regulations and standards
1.4
Fire department confined space response plans
1.5
Rescue ICS
1.6
Psychological aspects of confined space rescue
Unit 2 - Confined Space Rescuer Safety
2.1
Review of Unit 1
2.2
Confined space hazards
2.3
Personal protective equipment
2.4
Retrieval systems
2.5
Air quality
2.6
Space isolation
2.7
Communications
2.8
Case histories
2.9
Final written exam
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Lesson 1.2: Introduction to Confined Space
Introduction to Confined Space
Virginia Beach, Virginia..... One worker and one firefighter killed during a rescue attempt from a ship hold.
Binghamton, New York.....One worker killed, 14 firefighters injured during a rescue attempt from an
underground sewer pipe.
Elkridge, Maryland.....Two workers killed, one firefighter injured during a rescue attempt from an acid tank.
Phoenix, Arizona.....One worker and 1 firefighter killed, 14 other firefighters injured during a rescue attempt from
an above ground storage tank.
Anchorage, Alaska.....One worker killed, nine firefighters injured during a rescue attempt from an aircraft fuel
delivery truck.
Bristol, New Hampshire.....One worker and 3 firefighters killed during a rescue attempt from a 43 foot well.
Lancaster, Pennsylvania.....One firefighter and two paramedics killed during a rescue attempt from a septic tank.
Different cities, different fire departments and different rescues. All different but all sharing the same
results - deaths and injuries occurred to would-be rescuers. If you look closely at these incidents you will see
there is something in common. All of these deaths and injuries occurred while these departments were
performing a rescue from a silent but deadly killer - a confined space.
The Problem
The US Department of Labor's Occupational Safety and Health Administration (OSHA) statistics show
there are almost 240,000 establishments with approximately 4.8 million permit required confined spaces. These
spaces must be entered on occasion to perform maintenance work and other necessary tasks. It is estimated that
there are about 1.6 million workers who enter these spaces.
Confined spaces can contain many different types of hazards and accidents can and do happen. OSHA
accident statistics show there are an average of 92 deaths per year in permit required confined spaces. Of
particular interest is that some studies show up to 60 percent of these deaths are to would-be rescuers. These
would-be rescuers consist of co-workers as well as firefighters, police officers and the like. In addition to the
fatalities, there are an estimated 5900 lost workday accidents and 7000 non-lost workday accidents.
Because of these statistics, OSHA 29 CFR 1910.146 - Permit Required Confined Spaces for General
Industry was adopted and became effective on April 15, 1993.

Rev. 06/11

Confined Space: Awareness and Safety

3

New York State Office of Fire Prevention and Control

Lesson 1.3: Regulations and Standards
Regulations
The regulations pertaining to confined space entry and rescue are contained in OSHA 29 CFR 1910.146
- Permit Required Confined Spaces for General Industry. While this regulation does not cover all industries, fire
service response to confined space rescue is covered here. Some industries that are specifically excluded are
agriculture, telecommunication, construction and shipyard employment.
Included in the standard are definitions, permit requirements, job descriptions and duties of the various
functions including attendant, entrant and entry supervisor, rescue service requirements and training requirements.
A copy of this standard is included at the end of this lesson.
Definitions
A confined space is a space that:
is large enough and so configured so someone can bodily enter and work,
has limited or restricted means for entry or exit; and
is not designed for continuous occupancy.
Examples of confined spaces may include tanks, vessels, silos, storage bins, hoppers, vaults, manholes
and pits (Figure 1-1).
Silo

Pipeline
Manhole

Tank Car

Digester

Figure 1-1
A permit required confined space means a confined space that has one or more of the following characteristics:

¾ contains or has the potential to contain a hazardous atmosphere;
¾ contains a material that has the potential to engulf an entrant;
¾ has an internal configuration such that an entrant could be entrapped or asphyxiated by inwardly
converging walls or by a floor which slopes downward and tapers to a smaller cross-section; or

¾ contains any other recognized serious safety or health hazard.
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An attendant means an individual stationed outside the space who monitors the entrants and conditions
within and outside the space.
An entrant is the person who passes through an opening into a space. Entry is considered to have
occurred when any part of the entrant’s body breaks the plane of an opening into the space.
An entry supervisor is the person in charge of the operation where persons enter confined spaces. This
may be the incident commander or the rescue officer.
In a confined space rescue situation, all three of the above mentioned positions will be filled by rescue
personnel. They may be referred to by different names but the fact remains that each one of these functions are
vital to the safe completion of a rescue operation.
Rescue and Emergency Services
Paragraph K of the standard details the requirements for rescue and emergency services. All employers
(except for those mentioned earlier) who have permit required confined spaces where workers enter are required
to provide for rescue services. This may be accomplished with the use of an in-house or on-site team or with an
agreement with an outside or off-site team. This is in addition to the requirement for non-entry retrieval systems
that must be in place unless it creates a greater hazard to the entrant or would not be effective.
If fire departments are going to provide confined space rescue services, OSHA 1910.146 requires fire
departments to train their personnel in the following areas:
¾ personal protective equipment and rescue equipment necessary for making rescues from confined
spaces;
¾ any areas where duties are assigned so that the employee will have the necessary understanding,
knowledge and skills for the safe performance of the rescue; and
¾ simulated rescues from actual or representative confined spaces.
More specifically this would include (but is not limited to) training in :
¾ fire department confined space response plans;
¾ personal protective equipment including SCBA and airline systems;
¾ atmosphere monitoring equipment;
¾ retrieval systems including tripods and rope systems;
¾ ventilation of confined spaces;
¾ First aid and CPR;
¾ space isolation (lock out - tag out) procedures; and
¾ proper removal techniques in a variety of rescue scenarios - actual hands on removal of mannequins or
persons.
If a fire department agrees to perform rescue services for a specific site, they must be informed of the
hazards and provided with access to the space for planning and training purposes. In addition, it is recommended
that an agreement be reached with those responsible for the site with regards to the specific conditions under
which the services will be provided.
Other OSHA Regulations Pertaining to Confined Space Rescue
The following OSHA standards can impact the ability of the fire department to provide rescue services
depending on the level of response provided. Most of these have already affected the fire service so compliance
should not, in most cases, be a major issue. Departments contemplating providing confined space rescue services
will need to review these standards to ensure compliance.
¾ OSHA 29 CFR 1910.133 - Eye and Face Protection
¾ OSHA 29 CFR 1910.134 - Respiratory Protection (Includes requirements for physical examination and
fit testing)
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¾
¾
¾
¾
¾

OSHA 29 CFR 1910.135 - Occupational Head Protection
OSHA 29 CFR 1910.136 - Occupational Foot Protection
OSHA 29 CFR 1910.120 - Hazardous Waste Operations and Emergency Response
OSHA 29 CFR 1910.1030 - Bloodborne Pathogens
OSHA 29 CFR 1910.147 - Control of Hazardous Energy (Lockout/Tagout)

Standards
The following recommended standards provide information to assist in properly selecting equipment and
developing SOP’s and programs. Some of these standards are referenced in the OSHA standards so they (or
portions thereof) may need to be complied with.
American National Standards Institute (ANSI)

¾ ANSI Z88.2-1980 - Practices for Respirator Protection
¾ ANSI Z88.2-1992 - Respiratory Protection
¾ ANSI Z117.1-1989 - Safety Requirements for Confined Spaces
National Fire Protection Association (NFPA)
NFPA 1670 – Operations and Training for Technical Search and Rescue Incidents
This standard is designed to assist organizations in developing a technical rescue capability in their
community. It is commonly referred to as an “organizational standard” which means that the organization as a
whole (as compared to individual members) must comply with the requirements of the standard. It is also
designed as a core + (plus) standard which means there are core requirements for all specialties and specific
requirements for each specialty.
Core requirement for all specialties including:
¾ Establish operational procedures consistent with organizations’ response level
¾ Hazard analysis & risk assessment
¾ Medical care.
¾ Training
¾ Incident response planning
¾ Mutual Aid agreements
¾ Equipment
¾ Safety
¾ Incident Management System
¾ Nuclear, Biological, and Chemical response
¾ Fitness
Includes 3 response levels:
¾ Awareness
¾ Operations
¾ Technician
All members of any type of emergency response should have at least the Awareness level of training
(EMS, Police, Fire). All fire departments that respond to emergencies should be at least trained to the Awareness
level. Fire departments that respond to emergencies and perform offensive operations should be at least trained to
the Operations level.
General Confined Space rescue requirements include:
¾ Members provided with, and trained to use properly, PPE and rescue equipment.
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¾ Members trained to perform the assigned rescue duties corresponding to his or her designated level of
competency.

¾ Training required of authorized rescue entrants.
¾ Practice making confined space rescues once every 12 months.
¾ Perform simulated rescue operations in which dummies, mannequins, or persons are removed from

¾
¾
¾
¾

actual confined spaces or from representative confined spaces resembling all those to which the rescue
service could be required to respond in an emergency within their jurisdiction. Representative confined
spaces should - with respect to opening size, configuration, and accessibility simulate the types of
confined spaces from which rescue is to be performed.
Haz-Mat level of first responder or equivalent and cardiopulmonary resuscitation (CPR).
Be capable of responding in a timely manner.
Awareness of the hazards that could be confronted
Team shall be made up of a minimum of six individuals for organizations operating at the technician
level, and a minimum of four individuals for organizations operating at the operations level

Awareness Level
¾ Awareness level for rope rescue
¾ Have an appropriate number of personnel meeting the requirements of Chapter 4 of NFPA 472, Standard
for Competence of Responders to Hazardous Materials/ Weapons of Mass Destruction Incidents,
commensurate with the Organization's needs.
¾ Performing certain non-entry rescue (retrieval) operations.
¾ Shall implement procedures for the following:
• Recognizing the need for confined space search and rescue
• Initiating contact and establishing communications with victims where possible
• Recognizing and identifying the hazards associated with non-entry confined space emergencies
• Recognizing confined spaces
• Performing a non-entry retrieval
• Implementing the emergency response system for confined space emergencies
• Implementing site control and scene management
Operations Level – Awareness plus:
¾ Operations level for rope rescue
¾ Responsible for the development and training of a confined space rescue team of at least four individuals
who are trained, equipped, and available to respond to confined space emergencies of a type and
complexity that require an operations level organization.
¾ Implement procedures for the following:
• Sizing up existing awl potential conditions at confined space emergencies
• Protecting personnel from hazards within the confined space
• Ensuring that personnel arc capable of managing the physical and psychological challenges that
affect rescuers entering confined spaces
• Identifying the duties of the rescue entrant(s) and backup rescue entrant(s), rescue attendant, and
rescue team leader as defined herein
• Monitoring continuously, or at frequent intervals, the atmosphere in all parts of the space to be
entered for oxygen content, flammability [lower explosive limit/lower flammable limit (LEL/LFL)],
and toxicity, in that order.
• Performing entry-type rescues into confined spaces meeting all of the following specific qualifying
characteristics:
o The internal configuration of the space is clear and unobstructed so retrieval systems can be
utilized for rescuers without possibility of entanglement.
o The victim can be easily seen from the outside of the space's primary access opening.
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Rescuers can pass easily through the access/egress opening(s) with room to spare when
PPE is worn in the manner recommended by the manufacturer.
o The space can accommodate two or more rescuers in addition to the victim.
o All hazards in and around the confined space have been identified, isolated, and controlled.
Using victim packaging devices that could be employed in confined space rescue
Selecting, constructing, and using a rope-lowering and -raising system in the high-angle
environment
o

•
•

Technician Level – Operations plus:
¾ Awareness level for machinery search and rescue
¾ Responsible for the development of a confined space rescue team of at least six individuals who are
trained, equipped, and available to respond to confined space emergencies of a type and complexity that
requires a technician level organization.
¾ Develop and implement procedures for the following:
• Developing hazard isolation and control requirements
• Ensuring that rescue team members take part. in a medical surveillance program
• Planning response for entry-type confined space rescues in hazardous environments
• Implementing the planned response
NFPA 1006 – Technical Rescuer Professional Qualifications
The purpose of this standard is to specify minimum job performance requirements for service as a
rescuer in an emergency response agency. It is commonly referred to as an “individual standard” and requires
both knowledge and skills be demonstrated in various subject areas providing for certification of the individual as
a “Technical Rescuer” in a given specialty. Certification involves both written testing (knowledge) and skills
testing.
Consists of 2 levels of certification:
¾ Level I – corresponds with “Operations level” in NFPA 1670
¾ Level II – corresponds with “Technician level” in NFPA 1670
Like NFPA 1670, it is designed as a core + (plus) standard which means there are core requirements for
all specialties and specific requirements for each specialty.
Core requirement for all specialties including:
• Site Operations
• Victim Management
• Ropes & Rigging
Level I requirement areas include:
• monitoring of the environment
• Prepare for entry into the confined space
• Enter a confined space
• Package the victim for removal from a confined space
• Remove all entrants from a confined space
Level II requirement areas include:
• Preplan a confined space incident
• Assess the incident
• Control hazards
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Other NFPA Standards

¾
¾
¾
¾
¾
¾
¾
¾

NFPA 1404 - Fire Department Self-Contained Breathing Apparatus Program
NFPA 1500 - Fire Department Occupational Safety and Health Program
NFPA 1521 - Fire Department Safety Officer
NFPA 1581 - Fire Department Infection Control Program
NFPA 1981 - Open-Circuit Self-Contained Breathing Apparatus for Fire Fighters
NFPA 1982 - Personal Alert Safety Systems (PASS) for Fire Fighters
NFPA 1983 - Fire Service Life Safety Rope
NFPA 328 - Control of Flammable and Combustible Liquids and Gasses in Manholes, Sewers and
Similar Underground Structures

In addition, there may be other useful standards as indicated by the specific needs of the confined space
site (i.e. NFPA standard for grain elevators etc.).
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Lesson 1.4: Fire Department Confined Space Response Plans
Fire Department Confined Space Response Plans
If a fire department is going to respond to confined space incidents, it must have a plan in place that will
provide the policies, procedures and guidance necessary for a safe and effective rescue. The plan should indicate
the level of response the department will provide as well as basic guidance in areas, such as the duties of the
various functions, training requirements, equipment, available resources and target sites and hazards.
Plan Components
Identification of Confined Spaces
Before any consideration can be given to what level of response can be provided, it is necessary to
determine the community.’s needs The first step in this process is identifying the confined spaces on district
property as well as within the departments’ response area. As the responsible authority for department property,
the governing body must comply with the provisions of 1910.146 if there are permit required confined spaces on
department property.
Potential locations for confined spaces in a response area include:
¾ Industrial, commercial and institutional facilities
• Examples include: manufacturing facilities, power plants, hospitals, schools and utilities
¾ Agriculture
• Examples include silos, hoppers and pits
¾ Marine
• An example would be a ship hold
¾ Public Services
• Examples include: water systems, sewer systems including treatment facilities and storm sewer
systems
Department Response Level(s)
After the confined spaces within the response area have been identified, the next step is decideing what
is the appropriate level of response the department will provide. This is determined by evaluating the needs of the
community, the ability of the department to provide the service and the available outside resources.
Aside from no response at all, there are four basic levels of response which a department may provide:

¾ Primary rescue team
• A fully trained and equipped team which will respond first to rescue incidents that occur.
¾ Backup response team
• A team that acts as a back-up to a primary response team, such as one provided by an industrial
facility. This type of team may not carry all of the equipment necessary and instead rely on the
facilities’ equipment.
¾ First responder
• Where the organization utilizes mutual aid for rescue services but coordinates the response of other
agencies. Medical and other non-rescue services may or may not be provided by the first responder
organization.
¾ Support response
• No active role in rescue is provided and the only services provided are those that are as support to
other agencies.
10
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Personnel Requirements
As mentioned earlier, it is important to determine the department’s ability to provide the necessary level
of response. The first of two major areas to be examined is the department personnel’s ability to meet the
requirements of the expected level of response. The major areas of concern are:
¾ Personnel selection
• Physical requirements, mental attributes and enough people to volunteer for this duty. It is
recommended, given the special stresses associated with this type of rescue, that this not be a forced
assignment.
¾ Duty assignments
• Enough personnel must be available to fill the required positions for the chosen level of response.
¾ Training
• Depending on the level of response, the training requirements can be quite substantial. The assigned
individuals must have the time and desire to obtain and maintain the necessary training.
¾ Outside resources
• Identifying these resources will help in determining what is available if needed. An example would
be an industrial team that can respond out to the community which might eliminate the need for the
department to have a primary level team.
Equipment Requirements
The second major area to be examined when determining whether the department is able to provide the
expected level of response is the equipment requirements. Evaluating the spaces is required to determine such
things as necessary monitoring and ventilation equipment, personal protective equipment and retrieval systems.
When this has been accomplished, the ability of the department to purchase and maintain this equipment can play
a major role in the decision making process.
Response Checklist
The final major component of the response plan is an emergency response checklist. This checklist
provides for a systematic approach of evaluating the hazards present and the appropriate procedure to deal with
the hazard. This checklist can also be used as a planning tool before an incident to assist in determining the level
of response a department will provide to a facility or type of space.
The sample checklist on the next page (Figure 1-2) is an example of what may be used to assist the
decision making process. Listed along the left edge are a series of confined space hazards and across the top are
control procedures and equipment. Where the corresponding rows and columns meet, a "•" indicates a suggested
control procedure and equipment. A "3" indicates that entry must not be made until the explosive atmosphere is
removed.
Of final concern when determining the appropriate response to the rescue situation is the concept of
rescue vs. recovery. Rescue is defined as the saving of a live victim from a dangerous situation. Recovery is the
removalof a victim’s body that has been either legally pronounced dead or is obviously dead by reason of massive
trauma or has been exposed for an extended time to an unsurvivable condition. In the end, we do not trade
rescuers lives for victims lives nor do we risk rescuers lives to recover bodies.
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Rescue Plan Checklist

Figure 1-2
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Lesson 1.5: Rescue Incident Command System
Rescue Scene Management
A rescue scene can be confusing if a command system is not established early in the incident. There are
several essential components of a good scene management system.
The command system must be adaptable and versatile enough to manage single jurisdiction/single
agency incidents, single jurisdiction with multi-agency involvement, and multi/jurisdiction/multi-agency
emergencies. The system must be adaptable to any emergency or incident to which emergency personnel would
respond. The system must be applicable and accountable to users throughout the State of New York and should
be readily adaptable to new technology. The system must be able to expand in a logical manner from initial
arrival throughout an entire major incident. The position appropriate NIMS ICS courses currently available meet
this criteria. By implementing an organized command system, there is a manageable span of control of people and
resources for each and every person with a management responsibility. This takes much of the pressures off the
incident commander during the initial stages of the rescue.
Span of Control
It must be understood that the incident command system has established a maximum span of control of
seven persons reporting to one supervisor. The recommended effective span of control for most effective
management is five workers to one supervisor. The management system is set up so that the IC is only
communicating to and receiving information from a maximum of five people rather than the whole assignment of
personnel at the scene. The commander then delegates responsibilities down to persons fulfilling the following
roles: (Figure 1-3)

¾
¾
¾
¾

Operations Officer (Operations);
Planning Officer (Planning);
Logistics Officer (Logistics); and
Finance Officer (Finance or Administration).

The Incident Commander also communicates directly with a Public Information Officer (Information), if
that position is assigned, a Safety Officer (Safety) and a Liaison Officer (Liaison) if there is multi-agency
involvement.
The individual managers of personnel and resources within ICS also work within a manageable span of
control by having a recommended supervisor to worker ratio of five to one. Once again, the maximum ratio is
seven personnel reporting to one leader.

Figure 1-3

Rev. 06/11

Confined Space: Awareness and Safety

13

New York State Office of Fire Prevention and Control
Advantages of Establishing a Management System
Dividing scene management allows for proper control and improved safety and efficiency. All managers
are responsible to the manager above them in the chain of command structure. Designated facilities, such as the
command post, the staging area and the rehabilitation area are very vital to the overall smooth operation of the
incident. Designated facilities allow for the logistics of the scene to be coordinated. All personnel at the scene
are aware of where to go if they have a specific need, such as additional personnel, fresh air cylinders or further
instructions once their assignment has been completed.
Emergency Scene Communication
At a rescue scene proper communication is of the utmost importance and should be carried out through
clear text, not codes. Radio communications at the scene and between the scene and the central communications
control center should be carried out through clear text. The use of department or county radio codes such as "1023", "10-76", "Signal 4" and "Code 9" are easily mistaken during emergencies. If you are on the scene, radio "on
the scene". If you are out of service or returning to quarters, state that in clear, concise English.
Clear text communications are preferred nationwide because they require simple English terminology be
used. Studies of major incidents have proven that radio codes are not effective under emergency conditions. If
multiple agencies are involved in one incident and each use their own version of a "radio code" system,
communication is hindered. Plain English 'clear text' assures maximum understanding and effective
communication for all involved.
Radio traffic should be limited to only essential messages. Multi-channel radio capability enhances
communications by allowing use of separate channels for different distinct functions or command responsibilities.
The use of hard wire communication systems, face-to-face verbal communications, hand signals and tag line
signals also have distinct advantages in some situations.
In the ICS, a communications unit may be established to handle responsibility for all communications
planning and channel assignments at the incident, including:
¾ Two-way radio communication to/from personnel at the scene and to/from scene and communication
center;
¾ Hard-wired systems;
¾ Computer/modem/(fax); and
¾ Any other form of communications.
Resource Management
Personnel and equipment resources are categorized and managed by three methods depending on the
need of the incident. The most common mode of resource management used at an incident is referred to as a
single resource. A single resource is defined as an individual company or crew. An example would be personnel
arriving with a fire department pumper being considered a company if they function together with a designated
leader to accomplish a specific task. A crew is a leader and five subordinates without apparatus. The number of
personnel in a crew should not exceed the recommended span-of-control guidelines of five workers plus one crew
leader.
A task force is any combination of single resources put together for a temporary assignment or special
task. An example of a task force would be if two heavy rescue crews and their officers at a multi-story building
collapse incident, previously designated as crews, are combined with the personnel from an advanced life support
EMS unit and sent into the building to extricate a trapped victim on the second floor. These individual crews with
combined resources now working under the direction of one officer, may be designated as a rescue task force.
A strike team is comprised of a set number of resources of the same kind and type. If, for example, for a
mutual-aid fire in a rural area, the neighboring county is contacted and requested to dispatch five 1000 gpm
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pumpers to establish a water supply from a drafting site to the scene. These combined resources, with a certain
number of personnel and one leader, all with common communication capabilities, could be designated as the
mutual aid counties' water supply strike team.
Status conditions are assigned to each resource in order to maintain an accurate picture of the resources
used. These status conditions are either classified as:
¾ assigned-in-service and working at the incident;
¾ staged and available for assignment;
¾ rehab - at rehabilitation/rest area and not available for work; or
¾ out-of-service
When rescue is just one portion of a larger overall incident, such as structure fire, the rescue of victims is
included as part of the incident command system operations sector. In this instance, the rescue leader reports
directly to "operations. The rescue officer supervises all tactical activities related to the rescue of victims. A
rescue safety officer position may be established specially in addition to the safety officer of the entire incident.
When rescue is the primary focus of an incident, such as a confined space rescue emergency, the rescue
officer may also be assigned as operations officer. In either case, single personnel may function as a single
resource and be designated as a crew or company or be lumped together with sufficient leadership to be
designated as a task force or strike team. The incident commander supervises the overall incident regardless of
the size or magnitude of the operation.

Sample Confined Space ICS Chart
Incident
Commander
Safety Officer
Staging

Liason
PIO

Rescue
Group

Haz-Mat
Group

EMS
Group

Rescue Team

Air Monitoring

Retrieval System
Team

Ventilation

Figure 1-4
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Student Activity
The Incident Site
The facility produces electro-deposited copper foil that is used in the manufacturing of printed circuit
boards. The foil is made by dissolving copper wire in large tanks of a heated sulfuric acid and water solution. The
resulting copper sulfate solution is then pumped into an area of the plant where the actual plating occurs.
The incident occurred in one of the four dissolving tanks. Each of these tanks are cylindrical and
measure 20 feet in diameter by 40 feet tall. A catwalk is provided around the top of the tanks for loading the
copper wire that is to be dissolved. Access is gained to the interior of the tank by removing the large cover at the
top of the tank, putting a ladder into the tank and then climbing into the tank.
At the time of the incident, two workers were inside the tank performing the semi-annual maintenance
process of cleaning out the accumulated sludge and dirt resulting from the impurities in the copper wire. They
were not attached to a self-retrieval system because of an entanglement hazard presented by the heating coils and
a mixer located in the tank. The workers were down in the tank approximately 30 feet and the temperature in the
tank is about 100 degrees.
Scenario 1
Your fire department provides primary rescue services as well as hazardous material response to
this facility. Both workers are discovered lying face down inside the tank. Upon arrival, you notice a haze inside
the tank. The worker that discovered his co-workers unconscious in the tank is complaining of an irritation to his
eyes and throat which started when he looked over the edge of the tank.
Scenario 2
Your fire department provides back up rescue services to the facilities' team. Upon arrival, the
primary rescue team advises you that there is a worker inside the tank trapped under a hopper used for removing
sludge and debris. While lowering the hopper into the tank, the winch cable broke and the hopper fell onto the
victim. The primary team is not equipped to set up a rope mechanical advantage system. Your department is
trained and equipped for this type of rescue.
Scenario 3
Your fire department provides first responder-level service in your community. Upon arrival,
the facility team advises you that they have one worker inside the tank that has become entangled in a mixer blade
that was accidentally turned on while the workers were in the tank. While the plant team has the ability to remove
the victim from the tank, they have neither the equipment nor the training to disentangle the victim from the
machinery.
Scenario 4
Your fire department provides support response to the facility. A neighboring department
(Hooterville Fire Department) has a confined space response team and a response time to the site of about 10
minutes. Upon arrival, the plant rescue team advises you that there is a worker inside the tank trapped under a
hopper used for removing sludge and debris. While lowering the hopper into the tank, the winch cable broke and
the hopper fell onto the victim. The plant team is not equipped to set up a rope mechanical advantage system to
get the hopper off the victim or to remove the victim from the tank.
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Student Activity Worksheet
Complete the following worksheet based on the assigned scenario. For the purpose of this exercise, it is
assumed that your department is trained and equipped for the level of response assigned. For part 3, your ICS
chart should be for your fire department ONLY and should include only the command and operations segments.
1) Based on the response level described in the assigned scenario, describe what activities your department can
undertake at the incident (examples include command, safety, rescue, ventilation and atmospheric monitoring).

2) Based on the response level described in the assigned scenario, what functions must your personnel be trained
in (attendant, entrant and entry supervisor)?

3) Taking into account the answers to questions 1 and 2, develop a chart of an incident command system that
could be established at the particular emergency to deal with the real or potential challenges of the incident.
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Lesson 1.6: Psychological Aspects of Confined Space Rescue
Entering confined spaces in an emergency can be one of the most dangerous and stressful situations any
firefighter can encounter. Physical constraints and the various hazards that may be encountered in many spaces
can easily create stress in any firefighter. While this is normal, in fact helpful in some ways, an abnormal level of
fear can be dangerous.
This lesson describes the major psychological reactions commonly faced in confined space situations and
describes techniques that will alleviate and, in some cases, take advantage of these reactions.
Psychological Terms
There are three basic psychological reactions that can come into play with both rescuers and victims in a
confined space situation. An understanding of these reactions will help you comprehend what is happening, how
severe the situation is and how these reactions can be controlled. These three reactions are anxiety, phobia and
panic.
Anxiety is a distress or an uneasiness of the mind or a reaction when you feel danger from a person,
object, situation or impulse. Normal anxiety is productive. It helps you survive. Excess anxiety can become
crippling and create even greater hazards.
An example is you are at a fire scene and you observe a partial collapse of the structure. After the
collapse, you observe a group of firefighters standing next to a wall that has become unstable and might fall at
any moment. You yell to the fire fighters to get out of the way before the wall falls. This fear and the resulting
behavior probably saved their lives.
Another example is you have a disagreement with your company officer and have an impulse to confront
him/her. Your stomach gets a tight feeling and you realize the consequences of your losing your temper. You
back down and save yourself some embarrassment and possibly a reprimand.
Phobias are a persistent fear of a situation or an object in which the level of fear is not proportional to its
actual seriousness. Specifically, claustrophobia is an abnormal fear of a closed or confined space.
Fear or anxiety of real hazards would not be considered abnormal. In a confined space, the fear of being
stuck in a space that is too small for your body is normal. Fear of being stuck in a space that is more than large
enough for your body size might not be considered normal.
Panic is a sudden terror or an unreasoning, infectious and uncontrollable fear. Panic may be the result of
anxiety created by the particular phobia. Symptoms of panic include accelerating anxiety, difficulty breathing,
stress associated physical symptoms and, on occasion, hallucinations.
An example of panic is: you are 100 feet into a 24 inch sewer pipe and you begin to feel your breath
becoming labored. You feel like you are running out of air even though you are wearing an supplied air respirator
and the flow is ample. The walls of the pipe feel as though they are closing in on you when in fact they are not.
Your anxiety level dramatically increases and a sudden, intense fear overcomes you. Your urge to get out as fast
as possible becomes overwhelming.
Causes of Fear in Confined Spaces
There are both biological and psychological reasons why fear occurs. An understanding of these factors
can help in its control. Current research indicates each person has a different physical and psychological makeup
and, therefore, each rescuer should be aware of their individual limitations. Training, good physical conditioning
and psychological control methods are the best preparations for confined space entry.
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Biological causes of fear
Good physical condition reduces the production of sodium lactate, an anxiety producing chemical. This
chemical can produce an anxiety attack which could lead to a dangerous state of panic. Some ingested chemicals,
like caffeine, can also increase anxiety levels in some people. This could produce the same results as sodium
lactate.
Psychological causes of fear
Subconscious forces - psychoanalysts believe phobias are carried over from memories and imaginations
from childhood. A child being stuck in a small space may create a conscious or subconscious fear of confined
spaces that could last a lifetime. A person may not even be aware that this fear exists. The person then avoids the
threat (i.e. training evolution or rescue situation) by acting defensively. This defensive behavior relieves the
anxiety and then tends to be repeated (learned).
Personality disorders / pathological or abnormal behaviors - indicates that pre and post employment
psychological screening by a competent specialist could be advantageous.
Psychological Control Techniques
Experience has shown that combining training and psychological control techniques can either identify a
problem or help the person overcome the problem. Behavioral training involves direct exposure to the phobic
situation by progressively exposing the individual to more difficult situations. Expression of anxieties
(recognizing your fears) by both the instructors and students assists in dealing with the fear. Benefits of this
method are that it helps evaluate people involved, shows people their limitations and may help individuals
overcome their limitations.
Some individuals may avoid this type of training. This may indicate confined space related-anxiety. If
this is the case, this avoidance may reinforce the phobia and as such this person may not be suitable for confined
space work. Individuals that develop avoidance patterns should be encouraged and helped by others to enter the
phobic situation in a safe training environment and do it in manageable steps.
Contextual therapy is a six point program for phobia-related anxiety control. This technique is used
when you are actually in the phobic situation and need to control the fear.
The six points are:
¾ Expect, allow and accept that fear will arise.
¾ When fear comes wait, let it be. Take one step at a time. Create a goal.
¾ Focus your attention on the rescue.
¾ Label any fear responses 1-10. This helps analyze the anxiety by making you an outside observer.
¾ Learn to function with a level of fear and learn to appreciate it. This is self-preserving and keeps you
alert.
¾ Allow and accept that the fear will reappear. Be prepared.
Confined space rescue is dangerous and stressful for emergency responders. Combining training in
confined spaces with the proper equipment and techniques, as well as the accepted psychological responses and
control methods are the best known methods of assuring a safe outcome to a rescue with a minimum of risk to all
involved.

Rev. 06/11

Confined Space: Awareness and Safety

19

New York State Office of Fire Prevention and Control

20

Confined Space: Awareness and Safety

Rev. 06/11

New York State Office of Fire Prevention and Control

Unit 2
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Confined Space Safety
Lesson 2.2: Confined Space Hazards
Atmospheric Hazards
The atmosphere in a confined space may be extremely hazardous because of the lack of natural air
movement. This characteristic of confined spaces can result in a) oxygen-deficient atmospheres, b) flammable
atmospheres, and/or c) toxic atmospheres.
In addition to these atmospheric hazards, there are a number of physical hazards that the rescuer may
encounter that will be a threat to their safety and well being. The identification and elimination of these hazards is
a major component of a successful operation.

¾ Oxygen-Deficient Atmospheres
An oxygen-deficient atmosphere has less than 19.5% available oxygen (02). Any atmosphere with less
than 19.5% oxygen should not be entered without an approved self-contained breathing apparatus (SCBA) or
Supplied Air Respirator (SAR) with an escape bottle.
The oxygen level in a confined space can decrease because of work being done, such as welding, cutting,
or brazing; or, it can be decreased by certain chemical reactions (rusting) or through bacterial action
(fermentation).
The oxygen level is also decreased if oxygen is displaced by another gas, such as carbon dioxide or
nitrogen. Total displacement of oxygen by another gas, such as carbon dioxide, will result in unconsciousness,
followed by death.

¾ Flammable Atmospheres
Two things make an atmosphere flammable: 1) the oxygen in air; and 2) a flammable gas, vapor, or dust
in the proper mixture. Different gases have different flammable ranges. If a source of ignition (e.g., a sparking or
electrical tool) is introduced into a space containing a flammable atmosphere, an explosion will result.
An oxygen-enriched atmosphere (above 23.5%) will cause flammable materials, such as clothing and
hair, to burn violently when ignited. Therefore, never use pure oxygen to ventilate a confined space. Ventilate
with normal air.

¾ Toxic Atmospheres
Most substances (liquids, vapors, gases, mists, solid materials, and dusts) should be considered
hazardous in a confined space. Toxic substances can come from the product stored in the space or the product
can be absorbed into the walls and give off toxic gases when removed. Toxic vapors can also be given off when
cleaning out the residue of a stored product. For example, removal of sludge from a tank of decomposed material
can give off deadly hydrogen sulfide gas.
Work being performed in a confined space such as welding, cutting, brazing, painting, scraping, sanding,
degreasing, can also generate vapors. For example, cleaning solvents are used in many industries for
cleaning/degreasing. The vapors from these solvents are very toxic in a confined space.
Atmospheric conditions in areas adjacent to the confined space can also enter and accumulate in a
confined space, contaminating the area.
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General/Physical Hazards
In addition to the areas discussed above, evaluation of a confined space should consider the following
potential hazards:

¾ Temperature Extremes: Extremely hot or cold temperatures can present problems for workers. For
example, if the space has been steamed, it should be allowed to cool before any entry is made. Also,
some confined spaces can be very cold, so insulating clothing may need to be worn.

¾ Engulfment Hazards: Loose, granular material stored in bins and hoppers, such as grain, sand, coal, or
similar material, can engulf and suffocate a worker. The loose material can form a crust or bridge over
in a bin and break loose under the weight of a worker.

¾ Noise: Noise within a confined space can be amplified because of the design and acoustic properties of
the space. Excessive noise can not only damage hearing, but can also affect communication, such as
causing a shouted warning to go unheard.

¾ Slick/Wet Surfaces: Slips and falls can occur on a wet surface causing injury or death to workers. Also,
a wet surface will increase the likelihood of and the effect of electric shock in areas where electrical
circuits, equipment, and tools are used.

¾ Falling Objects: Workers in confined spaces should be mindful of the possibility of falling objects,
particularly in spaces which have topside openings for entry, and where work is being done above the
worker.

¾ Released Energy or Materials: The accidental release of energy and materials includes electricity, steam,
compressed gasses, liquids, hydraulic fluids and flowable solids. Examples include the startup of
machinery in the space, machinery outside the space which may introduce a hazard into the space or the
opening of valves which may introduce a hazard. Control of the accidental release of materials is a very
important step in any confined space rescue operation.
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Lesson 2.3: Personal Protective Equipment
When performing a rescue in a confined space, the most important consideration is the safety of the
rescuer. Just as in structural fire fighting, the use of a total protective envelope is one of the most important
aspects of providing for the safety of the rescue personnel. This total protective envelope consists of body,
respiratory, head, foot, hand and eye protection. The selection of the various components will depend on the
hazards present and the configuration of the space.
Body Protection
The selection of body protection, as well as any other personal protective equipment, will be made based
on the known as well as potential hazards. The three major types of protective clothing that are used in confined
space rescue are structural firefighter clothing (turnout gear), coveralls and chemical protective clothing.
Structural fire fighter clothing: Includes turnout coat and pants. Protects against short duration extremes
of temperature as well as some protection against cuts, abrasions and certain chemicals. The bulky construction of
this type of clothing may present mobility problems which could result in operational difficulties as well as
significant physical stress.

¾ Coveralls: Should be flame resistant. Some available with insulation to protect against the cold.
Coveralls are preferred in many situations because of the lack of bulk which provides for a great deal of
comfort and mobility.

¾ Chemical protective clothing: Provides protection from direct chemical contact. For use in situations
where chemical exposure is an issue. The size and bulk of some types may not allow for entry into some
spaces. Chemical protective clothing is broken down into four levels, depending on the extent of
protection provided.

•
•
•

•

•

Level A: Used when the highest level of protection is necessary.
Includes totally encapsulated chemical protective suit, chemical resistant inner and outer gloves and
chemical resistant boots.
Level B: For use when a reduced level of skin and eye protection is necessary. Includes chemical
resistant clothing (non-encapsulating design), coveralls, chemical resistant inner and outer gloves,
chemical resistant boots (steel toe and shank) and chemical resistant over boots.
Level C: Used where airborne contaminate is known and criteria for air purifying respirator is met.
Skin and eye exposure problems are unlikely. Includes chemical resistant clothing (nonencapsulating design), chemical resistant inner and outer gloves, chemical resistant boots (steel toe
and shank) and chemical resistant over boots.
Level D: Used where respiratory or skin hazards (due to chemical exposure) are not present.
Consists of primarily a work uniform. Turnout gear and coveralls fall into this category. Most
confined space rescues fall into this category.

Respiratory Protection
Because atmospheric hazards pose one of the greatest risks to confined space entrants, the
selection and use of respiratory protection is of the utmost importance. The types of respiratory protection
include:

¾ Air Purifying Respirator: Relies on filtration devices to remove particulates, gasses and vapors from the
atmosphere. Filters may not handle all hazards present and they are no good for oxygen-deficient
atmospheres. Available in full and half mask varieties. Full mask provides eye and face protection. This
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type of respirator is not normally used in confined space rescue because of the possibility of oxygen
deficient or enriched atmospheres as well as multiple potential hazards.

¾ Self-Contained Breathing Apparatus (SCBA): Self contained breathing air and full face piece provide a
much greater level of protection than air purifying respirators. Available in 30 to 60 minute versions.
Comes with a full face piece for eye and face protection. May have supplied air connection to allow for
extended work time (commonly referred to as Supplied Air Breathing Apparatus (SABA)). SCBA and
SABA may be a disadvantage in confined spaces because of the bulk of the back frame and bottle as
well as having a limited air supply (non-airline types).

¾ Air Line Respirator/ Supplied Air Respirator (SAR): Breathing air is supplied from either a compressor
or stored air (bottle) system located outside the space. Has the same advantages as SCBA as far as face
piece and air supply. System components include the respirator (positive pressure), escape bottle (5-10
minute, 10 minute recommended), the air line (300 ft maximum depending on flow required and
manufacturer) and a compressor or stored air system.
The advantages are that the air supply is not limited to what you take with you, its small size allows access into
smaller spaces and increased maneuverability. Disadvantages include the potential for airline entanglement or
damage and the small escape bottle size may not allow much time in emergency to evacuate the space.
Head Protection
The types of head protection include:

¾ Fire Fighter Helmet: Impact resistant shell provides a high level of protection. The liner will provide
some thermal protection and it may be combined with a nomex hood. The wide brim at the rear of the
helmet and the face shield may be a disadvantage because it may make it tough to fit into and maneuver
in tight places.

¾ Hard Hat Type Helmet: Impact resistant shell provides a level of head protection (depending on the style
it may not provide as much as the fire fighter helmet). The liner (if provided) will provide some thermal
protection and it may be combined with a nomex hood. Has a small front brim and no rear brim. The
front brim provides some protection for the top of the respirator face piece. This type of helmet is
preferred by many rescue teams because of the impact resistance provided and its smaller overall size
allows for easier maneuverability as well as entry into tighter spaces.

¾ Climbing Helmet: Impact resistant shell provides a level of head protection (depending on the style may
not be as much as the fire fighter helmet or hard hat). Has no brims allowing for smallest possible size.
Eye Protection and Face Protection
The types of eye protection include:

¾ Respirator Face piece: Provides maximum protection because of full face coverage. The eyes are totally
insulated from outside atmosphere which protects them from dust, mist and chemicals.

¾ Safety Glasses or Goggles: These are good for areas where respirators are not needed. Should include
retainer strap (chums) and side shields.

¾ Helmet Face shield: This is not normally used because of the minimal protection it provides in a
confined space environment and because of the bulk.
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Foot Protection
The types of foot protection include:

¾ Fire Fighter Boots: Primarily used in conjunction with turnout gear. They provide a high level of
protection but their bulk makes their use difficult in some situations.

¾ Safety Work Boots: Steel toe and shank provide impact and puncture resistance and their design
provides some protection for the ankles. Their light weight and flexibility make them good for confined
space and rope work.

¾ Safety Work Shoes: Steel toe and shank provide impact and puncture resistance but the lack of ankle
support or protection makes them not the best suited for rescue work.
Hand Protection
The types of gloves include:

¾ Leather Fire Fighting Gloves: Designed to be puncture and cut resistant and the insulation provides
thermal protection. Bulkiness of these types of gloves may reduce dexterity and the lack of palm
reinforcement makes them not as good for rope work as compared to rescue gloves.

¾ Leather Rescue (Rappel) Gloves: This type of glove provides some puncture and cut resistance but lack
insulation for thermal protection. They provide a good "feel" of the rope and tools and the reinforced
palm provides good protection for rope work.

¾ Latex "Medical" Gloves: These gloves provide for protection from contamination of hands from body
fluids as well as some chemicals. These should be worn when handling victims (Refer to your Fire
Department Infection Control Plan).
Miscellaneous Equipment
This category includes items such as PASS devices and personal lighting. With regards to personal
lighting, care should be taken when choosing the type of lighting as to its ease of use, duration and intensity. The
most common types in use include hand held and helmet mounted flashlights as well as chemical lightsticks. In
any event, the lighting should be intrinsically safe.
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Lesson 2.4: Retrieval Systems
In many rescue situations that may be encountered, sheer strength may not be enough to move a victim,
the rescuers or an object. In fact, this method may be one of the least safe methods available to us. To overcome
this problem, we use mechanical advantage systems that are designed specifically for rescue work. These systems
provide the lifting or moving ability necessary, while at the same time giving us a great level of control and
safety.
Mechanical advantage systems are used to move objects in one or more of three different directions. A
raising system is the most common use of mechanical advantage systems. Lowering systems are sometimes
needed to lower rescuers or equipment in the space. Systems for horizontal movement are normally used to
overcome friction or when long hauls are anticipated.
Because of the tight spaces encountered, this type of rescue also requires the use of special harnesses and
victim packaging devices. Many of the devices we now use either will not fit or will not give the level of control
necessary for a safe operation.
Mechanical Advantage Equipment

¾ Site Constructed Systems: Use standard rope rescue equipment such as rope, pulleys, webbing,
carabiners and the like. Some parts may be pre-rigged to save setup time. These systems can be
constructed to meet the needs of the situation at hand such as the location of the pulley system, change of
direction and anchor points. They can also be used in combination with other equipment (tripods, A
frames etc.).

¾ Manufactured Systems include:
•
•
•

•

Power Winch: These should NEVER be used for rescue because the power and speed may injure
victim or rescuers.
Tripod Winch: Uses gear drive to gain mechanical advantage. Is simple to use - a hand crank allows
for single person operation. Its use is limited to those situations where a tripod can be used.
Tube Winch: Has the same gear drive system as the tripod winch but has an extension tube with a
change of direction. This allows the operator of the winch to stand the length of the tube away from
the lift point. It can be used with a tripod or as an independent device.
Rope Systems are available from various manufacturers. These systems include built in friction
brake devices and some have a fall protection option. Some are pre-rigged for faster setup and some
designs require less rope than normal mechanical advantage systems. This feature makes them good
where long lifts are anticipated.

Tripods
Tripods are devices with three legs that are used in vertical rescue situations to provide an anchor point
directly over the opening to a confined space. This device can either be a manufactured type or one that is
constructed using locally or site available materials.
Manufactured Tripods: Typical sizes are up to 12 feet high with a span of up to 10 feet depending on the
manufacturer. Many are set up for mechanical winch or rope system use and fold up and collapse to a small size
for storage and carrying. Because they are engineered they are tested and rated for load capacity. (See Figure 2-1).
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Manufactured Tripod

Figure 2-1
Improvised Tripods: These types of tripods are typically made from timbers and rope. Because they can,
at times, be made of bulky and heavy materials, they must in some cases be made on site. They tend to not be as
convenient as manufactured tripods and are not tested for load capacity.
Ladder Rescue Systems
There are occasions where the use of a tripod is not practical (or one is not available) and overhead
anchors are not available. In these cases, ladder rescue systems should allow you to create overhead anchors in a
variety of situations and space configurations. Some common configurations include: A Frame, Ladder Gin
(Open Field or Against a Vehicle (or other solid object), Leaning Ladder, Ladder Rig (Jib) and Cantilever Ladder.
An A Frame and Ladder Gin are shown in Figure 2-2.

Figure 2-2
Types of Harnesses
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In confined space rescue, harnesses are used by the rescuer to provide a body attachment for retrieval
lines and other accessory items such as air lines and communication lines. All harnesses used by the fire service
should be in compliance with NFPA 1983 "Fire Service Life Safety Rope, Harness and Hardware". There are
three classes of harnesses in use by the fire service:

¾ Class I: Harnesses that fasten around waist only. They are designed to be used for securing to ladder or
for emergency escape with a one-person load.

¾ Class II: Harnesses that fasten around the waist and around the thighs or under buttocks. They are
designed for rescue where two person loads may be encountered.

¾ Class III: Harnesses that fasten around the waist, around the thighs or under buttocks, and over the
shoulders. These are designed for rescue where two-person loads may be encountered and inverting may
occur. This is the primary harness used in confined space rescue.
Patient Removal Devices
When selecting a patient removal device in a confined space environment, great care must be taken to
ensure that the device meets the needs of the particular situation.
There are a number of factors that must be taken into consideration when selecting a device. These
include victim condition and injuries, internal configuration of the space and configuration of the egress route. It
is not unusual for sacrifices to be made against one factor because of the requirements of another factor. An
example would be using a device with less spinal immobilization because tight internal configurations require a
more "bendable" device.
There are basically two types of devices: harness type and stretcher type. Harness type devices tend to be
quicker and easier to use, are easier to get through tight spaces and around bends and are easy to transport. Some
provide partial spinal immobilization (such as the LSP half-back™) while others provide none ( such as a
standard full body harness or wristlets). Stretcher type devices are more bulky and therefore more difficult (if not
impossible) to use in some spaces but they provide a much greater level of victim protection. Examples of
commonly used stretcher devices include basket type stretcher, SKED™, Miller board™ and Res-Q-Mate™.
Choosing the proper device will need to be based on the requirements of the rescue, equipment
availability and the knowledge of the rescuer.
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Lesson 2.5: Air Quality
The Occupational Safety and Health Administration, based on its review of accident data, has
determined that asphyxiation is the leading cause of death in confined spaces. The asphyxiation's that have
occurred in permit spaces have generally resulted from oxygen deficiency or from exposure to toxic atmospheres.
Because of this fact, the monitoring and control of atmospheric hazards will play a major role in any
response to a confined space incident. The results of atmospheric testing will influence almost every aspect of the
operation including tactics, PPE selection and even whether the victim is most likely viable or not.
Atmospheric Monitoring Equipment
When choosing monitoring instruments for use in confined spaces, there are four characteristics that
should be considered.

¾ Portability: The chosen instrument should be small and lightweight, utilize battery power or have no
power requirements, be resistant to shocks and moisture and have remote monitoring capability. This last
requirement is important because you will not need to enter space to test and you will be able test at
various levels in the space.
¾ Able to provide reliable, useful results: Results should be easy to understand and relevant. Field
calibration is desirable and the degree of accuracy should be stated.
¾ Sensitive and selective: Sensitivity refers to the lowest detectable amount of a substance. Selectivity
refers to the device's ability to detect and measure only the target product.
¾ Intrinsically safe: Devices may be used in a hazardous environment so the device cannot act as an
ignition source.
There are two basic types of portable monitoring equipment, direct reading instruments and colorimetric
detector tubes. Direct reading instruments are further broken down into two types (as defined by how they
operate), diffusion head assembly and electro-chemical sensor types.

¾ Direct reading Diffusion Head Assembly type instruments burn combustible gasses to determine
presence and quantity. This type of assembly is used in combustible gas detectors and is not commonly
used today.

¾ Direct reading Electro-Chemical Sensor type instruments use a chemical reaction in the sensor(s) to
determine presence of certain gasses. This type is used for oxygen, hydrogen sulfide, carbon monoxide,
etc.

¾ Colorimetric Detector Tubes are glass tubes containing a mixture of chemicals which change color when
exposed to specific contaminates. An air sample is drawn through the tube by a pump. A major
consideration with this type of detector is the need for different tubes for different contaminates.
Monitoring Confined Space Atmospheres
It is important to understand that some gases or vapors are heavier than air and will settle to the bottom
of a confined space. Also, some gases are lighter than air and will be found around the top of the confined space.
Therefore, it is necessary to test all areas (top, middle, bottom) of a confined space with properly calibrated
testing instruments to determine what gases are present.
Before testing the atmosphere, there are two checks with direct reading instruments that must be
performed to insure that the monitor will operate properly. First, the monitor must be calibrated as per
manufacturers instructions. This is usually accomplished using a calibration kit sold by the manufacturer of the
meter. This calibration is normally performed on a routine basis at a place other than at the emergency scene. The
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second is the field check immediately prior to testing. This is where the monitor is "zeroed" as per manufacturers
instructions.
Sequence of Testing
In order to obtain accurate results, the atmosphere in the confined space must be sampled in the
following order:
1) Oxygen level: Diffusion head assembly meters will not show accurate readings if the oxygen level is too low or
high.
2) Flammability: You need to understand the type of meter and flammable material being tested for. The meter
may test for LEL, % Gas or PPM. LEL meters may require the use of a response curve or conversion factors for
the specific gas or vapor being tested for.
3) Toxics: Most common toxics found in confined spaces are carbon monoxide and hydrogen sulfide. Preplanning or information obtained at the site may indicate a need to test for other chemicals.
If testing reveals oxygen-deficiency, greater than 10% LEL or the presence of toxic gases or vapors, the
space must be ventilated and re-tested before workers enter. If ventilation is not possible and entry is necessary
(for emergency rescue, for example), workers must have appropriate respiratory and body protection.
Never trust your senses to determine if the air in a confined space is safe! You can not see or smell
many toxic gases and vapors, nor can you determine the level of oxygen present.
Confined Space Ventilation
Unless you can be absolutely sure that there is no atmospheric hazard within the confined space, there
should always be a ventilation system in place. The type of system used and the ventilation method chosen will
depend on the equipment that is available, configuration of the space and the hazards (or potential hazards) that
are in the space.
When deciding what ventilation equipment to use, you may be able to choose between equipment that is
already in place (fixed) or use equipment you bring with you (portable).
If the space already has a ventilation system installed, you will need to find out if it will ventilate to the
degree that you need and in the area that you need. Also, it may be locked out. If so, is it safe to turn it back on?
Examples of portable ventilation equipment include FD exhaust fans, positive pressure ventilation fans
and confined space ventilation fans. These fans can be electric or gas engine driven. Great care must be taken to
ensure that exhaust fumes from ANY engine are not drawn into the intake of the ventilation fan.
When choosing a fan for use in confined space situations, the following selection criteria should be
followed:

¾ The fan must be explosion proof. It is important that flammable vapors being drawn through the fan will
not be ignited.

¾ The fan should be duct work compatible. Duct work may be important when eliminating "short
circuiting" and when exhausting contaminated air to a safe place.

¾ The fan must be powerful enough to move the desired quantity of air and throw the air far enough into
the space. Because this is not always possible, it may be necessary to use a series of fans.
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Ventilation Methods
There are two types of ventilation used in confined spaces, local exhaust and general (dilution)
ventilation. Choosing the appropriate method will require evaluating the space for the type, characteristics and
location of the contaminate, space configuration and available equipment.
Local exhaust ventilation is best for control of highly toxic or flammable materials produced at a single
point. The intake should be close to the point where vapors are being given off and the exhaust should be to a safe
place away from the space. This type of ventilation does not work well when the toxic atmosphere is widely
dispersed or the source of the vapors cannot be reached by the ventilation equipment and exhausted to a safe area.
General (dilution) ventilation is the most commonly used method of ventilation in confined space
rescues. Because of the limited time some victims have to remain viable, it may not be possible to locate the
source of a contaminate.
The two types of general ventilation are positive pressure (supply) (Figure 2-3) and exhaust ventilation
(Figure 2-4). The advantage of general ventilation is that it is good for providing oxygen (fresh air) and
controlling low levels of contaminates.

Fresh Air
Exhaust Air

Figure 2-3

Fresh Air
Exhaust Air

Figure 2-4
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The disadvantages are that it does not work as well in highly toxic atmospheres where the source of the
toxicity is close to the work area and it must have an inlet and outlet in the space or adequate ductwork must be
available to ventilate all portions of the space. Ductwork should be kept as short as possible, be kept as straight as
possible avoiding sharp bends and be airtight (including connections). Also, it is prone to "short circuiting"
(Figure 2-5) and care must be taken to avoid recirculating contaminated exhaust back into the space (Figure 2-6).

Fresh Air
Contaminated
Air

Exhaust Air

Figure 2-5
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Lesson 2.6: Space Isolation
The purpose of space isolation is to prevent hazards from entering the space while people are inside.
These hazards can take many forms and are introduced in a number of ways. There are a number of hazards that
can present a problem in confined space situations. These include liquids, gasses, solids, mechanical and
electrical. Therefore, there needs to be different methods available to prevent these hazards from entering the
space.
In most cases, the space should be isolated before your arrival. These techniques are common practice in
situations where permits are in effect. In any case, the space must be isolated, and you must be sure of this, before
committing personnel into the space.
In the extremely rare situations that it is not possible to isolate the space (such as sewer systems), every
precaution should be taken to monitor for the unexpected release of a hazard into the space. An example would be
to station personnel at various points of the sewer system to monitor for a rise in liquid level or introduction of a
hazardous material (such as an industrial discharge).
OSHA Isolation Procedure
The Occupational Safety and Health Administration has developed a six step procedure for the ensuring
that a space is properly isolated for safe entry. These steps are:
1) Prepare for shutdown. Determine energy type and control methods.
2) Shut down the equipment. Use the normal stopping procedure if possible.
3) Isolate the equipment. This includes ALL sources - both primary and secondary energy sources.
4) Apply lockout, tagout and/or bleed/block devices.
5) Control stored energy. This includes bleeding off pressure in lines etc.
6) Verify isolation of equipment.
Methods of Space Isolation
Lockout/tagout is used for all types of hazards. Prevents valves or switches from being opened. Utilizes
locks, chains, lockout hasps, circuit breaker lockouts, ball valve lockouts, valve covers, plug locks and warning
tags. (See Figure 2-7)
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Figure 2-7
Bleed/block or blank/blind is used on piping that carries liquids, flowable solids and gasses. It utilizes
blind flanges, removal of sections of pipe and bleeding materials from the piping and is sometimes used in
combination with lockout/tagout. (See Figure 2-8)

Figure 2-8
If it is not possible to lockout or bleed/block a line or device, a person should be stationed at the switches
and/or valves to ensure that they are not turned on. The best policy in this situation is to use fire department
personnel with a clear policy set on who can order that a line or device opened or turned on.
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Lesson 2.7: Communications
The ability to communicate between those in and outside the confined space , as well as between those
inside and between those outside, is very important. A dependable system is necessary to communicate
everything from status reports to requests for assistance if the entry team is in trouble.
There are essentially three different ways of communicating and each method has its advantages and
disadvantages. Knowing which method is right for the particular situation is dependent on many factors. The
purpose of this lesson is to show the various methods available, when and where they should be used and how to
use these methods.
Methods of Communication
Electronic communication consists of hardwire systems and radio communications. In both cases the
ability to provide voice contact between the entry team and the outside not only provides for clear
communications but experience has shown that voice communications reduces stress levels.When selecting an
electronic system, the following criteria should be used:

¾
¾
¾
¾

System must be intrinsically safe.
Components must be durable.
Should be of a "hands free" design with minimal bulk.
The system must be easy to set up and use.

Hardwire Systems consists of transmitters and receivers connected by hardwire. They may have
headsets, earphone and hands free - voice activated mike. The advantages are that they are less susceptible to
interference and provide private communications - no competing for airtime. Disadvantages includes the potential
for entanglement and breakage of the hardwire.
Two-way radios are advantageous because of the potential multiple frequency use. Their portable design
and lack of entanglement hazard are also a plus. Disadvantages include the fact that limited frequencies may force
competition for airtime. Also, radio waves are susceptible to interference and some spaces may block radio
waves.
Manual systems include the use of a tag line signaling system and hand signals.
The Tag Line Signaling System consists of tugging on the line. The number of tugs indicates a specific
message. The most common method in use is referred to as the "OATH System".
Tag Line Signals
No. of
Tugs
1

Signal

Meaning

OK

When made from outside: “Is everything all
right?
When made from inside: “Everything is all
right.”

2

Advance

When made from outside: “Advance.”
When made from inside: “Give me more line
so I can advance.”

3

Take Up

When made from outside: “Turn back.”
When made from inside: “Take in line. I am
backing out or changing position.”

4

Help

When made from outside: “Get out at once!”
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When made from inside: “I need assistance.”
Hand signals (Figure 2-9) can only be used when personnel can see each other and are primarily used to
indicate movements required of the mechanical advantage system. The advantage is that this system works well
when verbal communications are not possible or practical (high noise level or voice distortion problems). The
disadvantages are that the individuals must be visible to each other and there are many signals to remember. The
following are a number of commonly used hand signals.
Hand Signals
Requested
Action

Hand Signal

Lower

With arm extended downward, forefinger pointed down, move
hand in small horizontal circles.

Raise

With forearm vertical, forefinger pointing up, move hand in small
horizontal circles.

Extend

Both fists in front of body with thumbs pointing outward.

Retract

Both fists in front of body with thumbs pointing toward
each other.

OK

Two thumbs up.

Stop

Arm extended, palm down, move hand right and left.

Move
Slowly

Use one hand to give any motion signal and place other
hand motionless in front of the hand giving the motion signal.

RAISE

LOWER

STOP

SLOW
Figure 2-9
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Verbal communications may be used in conjunction with other methods. The advantage is that it does
not require special equipment or training. Disadvantages include limited distance and may be distorted by
background noise. The use of SCBA or SAR almost completely eliminates its use.
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Lesson 2.8: Case Histories
The case histories provided in this lesson were taken from actual incidents that have occurred. The
information was obtained from case investigations conducted by the National Institute of Occupational Safety and
Health (NIOSH).
Case History 1
The owner of a bulk petroleum storage facility discovered that a toluene storage tank (10 feet in diameter
and 20 feet in height) was contaminated and would have to be drained and cleaned. The owner decided that, as
long as the tank would be empty, he would have a cleanout portal installed at the bottom of the tank. The
maintenance supervisor was directed to prepare the tank ( this was to involve draining the tank, removing all of
the sludge and ventilating the tank) so the contractor could begin work.
On the day of the incident, the supervisor and an unskilled laborer drained the tank, leaving about two to
three inches of sludge and toluene in the bottom. The supervisor rented an SCBA and instructed the laborer in its'
use and in the procedure they intended to follow. Since a ladder would not fit into the 16 inch diameter hole, a
knotted one quarter inch rope would be used for entry and exiting.
Immediately prior to the incident, the laborer entered the tank while the supervisors' back was turned
while getting the SCBA. With the laborer standing in the bottom of the tank, the supervisor called to him (whom
he could see) to come out of the tank but there was no response other than mumbling. The SCBA was lowered
into the tank but there was still no response from the laborer. The laborer fell to his knees, then to his back and
continued mumbling.
At this point, the police department was called who in turn notified the fire department. The fire
department response included a rescue and hazardous materials team. Arrival was approximately 10 minutes after
the initial notification. Because the hole at the tank's top was not big enough to enter with full rescue gear,
including SCBA, it was decided to cut through the side of the tank with a saw to gain access to the victim.
Because of the explosive nature of the tank's contents, hose lines were directed at both the exterior and
interior cuts to prevent sparks from providing an ignition source. Sometime during the final cutting stages, a
decision was made to remove the hose line from the top of the tank (providing the interior spray). At the same
time, the exterior spray was moved to extinguish a flammable liquid burning on the ground which was ignited by
sparks from the saw. At this moment the tank exploded, killing one firefighter. The victim in the tank was
presumed already dead at the time of the explosion.
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Case History 1 Worksheet
The Confined Space Entry
What factors may have contributed to the confined space fatality?

Based on the above factors, what recommendations would you make to reduce the risk of an incident like this
happening again?

The Rescue Effort
What factors may have contributed to the rescue effort fatality and injuries?

Based on the above factors, what recommendations would you make to reduce the risk of an incident like this
from happening again?
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Case History 2
A new sewer line several thousand feet long was being constructed of 66 inch ID pipe because of the
construction of an interstate highway. A sewer bypass was provided in order to keep the line in service during the
construction. The new pipe was sandbagged at the connection point to keep sewage out of the new line. During
the month these sandbags were in place, sewage seeped past the bags and extended almost 500 feet into the new
line.
In order to grout the new line, the sewage had to be stopped and removed. A steel plug replaced the
sandbag dike and a gasoline engine driven pump was placed upstream from the plug so the sewage could be
removed. A worker had to enter the pipe approximately 1200 feet from the pump, walk to the pump, fuel the
engine, start it and go back the 1200 feet to exit. This procedure was performed on a 3 day cycle but because it
was not removing the sewage quickly enough, the cycle was increased to 3 times per day. No atmospheric testing
was performed at any time prior to entry and no mechanical ventilation was provided to remove air contaminates.
On the morning of the incident, 2 workers entered the pipe and performed the pumping procedure. Later
in the day, the procedure needed to be repeated. However, the manhole they had been entering was now covered
over and framed in preparation for having concrete poured the following day. The 2 workers now had to enter the
pipe about 3000 feet from the pump. After they had proceeded about 750 feet past the manhole they had entered
earlier but was now closed, they came to a board that was used to mark the waterline. While one of the workers
removed the board, the other proceeded to the pump.
There was a haze in the pipe. The worker that stayed behind heard the other worker try to start the pump
and then heard him say he felt dizzy. The worker at the pump started to leave but stumbled and fell. By the time
the second worker reached him, he was down and unresponsive so worker #2 tried to carry him out. This was not
possible so worker #2 left worker #1 propped up in the pipe and walked, crawled and stumbled the 3000 feet to
the outside.
At this time, 7 workers went into the pipe in an attempt to rescue the downed worker. At the same time a
state inspector, who was on the site, drove to the manhole that was covered over for the concrete work, removed
the plywood, and proceeded toward the downed worker. Some of the workers managed to reach the victim but
were unable to remove him. The inspector did not exit the pipe.
When the fire department arrived, they entered the pipe with SCBA and traveled approximately 500 to
600 feet down the pipe to where both victims (the worker and inspector) were located. As their air supply
decreased, the firefighters placed an SCBA on the victim (state inspector) who was still breathing, and resorted to
buddy breathing to exit. Both victims were removed and pronounced dead at the scene.
As a result of the rescue effort, 30 firefighters and 8 construction workers were treated for CO
intoxication and/or exhaustion. Combustible gas, oxygen and carbon monoxide measurements were taken 22
hours later at the incident site. The oxygen level was 19 percent and the concentration of CO was 600 PPM. It
was estimated that the CO level next to the pump at the time of the incident was 2000 PPM.
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Case History 2 Worksheet
The Confined Space Entry
What factors may have contributed to the confined space fatality?

Based on the above factors, what recommendations would you make to reduce the risk of an incident like this
happening again?

The Rescue Effort
What factors may have contributed to the rescue effort fatalities?

Based on the above factors, what recommendations would you make to reduce the risk of an incident like this
from happening again?
The fire fighters doing the pumpout?

The fire department?
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Case History 3
As part of an annual maintenance program, an electroplating company employee entered a zinc cyanide
holding tank in order to clean it. This tank (which measured 4 feet wide by 5 feet high) was one of a series of
open-top steel tanks that form two parallel lines of tanks. A 5 foot wide removable metal grating walkway was
provided between the rows of tanks. This walkway is approximately 8 feet off of the drainage pit floor. The only
ventilation this room receives is from two exhaust fans on the ceiling about 20 feet above the tanks, 5 windows
(which were closed at the time of the incident) and 1 open door.
One day prior to the incident, an industrial cleaning and waste hauling company had completed pumping
out the tanks. However, the zinc cyanide holding tank where the incident occurred still contained about 2 inches
of zinc cyanide sludge in the bottom. During the night shift, the employees were cleaning and rinsing the tanks in
preparation of changing from the cyanide process to an acid plating process. During the cleaning process, the
metal grating walkway was removed. Because the top end of the holding tank was now 8 feet off the floor, a
ladder was used to reach the tank's top.
In the cleaning procedure that had never been attempted before, the victim pumped 1 to 2 gallons of 1%
muriatic acid solution into the zinc cyanide holding tank and then climbed into the tank. The tank had not been
tested or ventilated prior to entry. The victim was not wearing any respiratory protection and the only PPE he was
wearing were gloves, boots and an apron. Within a few minutes, hydrogen cyanide vapor formed in the tank due
to a chemical reaction between the muriatic acid and zinc cyanide.
About 4 minutes after he entered the tank, co-workers observed the victim trying to climb out but then
fall back into the tank. Four co-workers entered the tank in an attempt to rescue the victim. They were wearing
varying amounts of PPE but no respiratory protective equipment. They all collapsed inside the tank. Other coworkers, seeing these workers collapse, made varying rescue attempts. One person (without respiratory
protection) managed to remove one of the four co-workers (who was bent over the top of the tank with his head
down inside) and administered CPR. By this time, most of the other workers who entered the room could not even
get close to the tank because of the hydrogen cyanide vapors. In all, the initial victim and four co-workers were to
die from asphyxiation due to overexposure to hydrogen cyanide vapor.
The city police, state police and fire department were notified. Personnel from these departments arrived
within approximately 15 minutes and began removing workers from the holding tank. The firefighters were
wearing standard turnout gear with SCBA and the police had no PPE or respiratory protection. The rescue effort
was initially hampered because the responders were not aware that hydrogen cyanide vapor was involved. After
learning from plant employees that acids and zinc cyanide were used, they suspected that hydrogen cyanide was
involved.
The hydrogen cyanide vapor permeated the exposed skin and the "leather" turnout gear when the victims
were removed from the tank. As a result, 4 police officers and 13 firefighters received toxic exposure and the
turnout gear became contaminated. In addition, 12 workers required medical attention as well as 1 medical
examiner.
One additional complication in this incident was an uncertainty between the responding agencies as to
who should take command of the rescue effort, including administering emergency medical care and securing the
contaminated area from unauthorized entry. This disorganization continued for nearly 2 hours before the premises
were finally sealed off.
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Case History 3 Worksheet
The Confined Space Entry
What factors may have contributed to the confined space fatality?

Based on the above factors, what recommendations would you make to reduce the risk of an incident like this
happening again?

The Rescue Effort
What factors may have contributed to the rescue effort fatalities?

Based on the above factors, what recommendations would you make to reduce the risk of an incident like this
from happening again?
The fire fighters doing the pumpout?

The fire department?
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Case History 4
Four firefighters responded to a request to remove the remains of a dead animal from a 33 foot deep
well. The concrete well opening measured 18 by 22 inches. The well shaft (from ground level down to a depth of
15 feet) was constructed of concrete and measured 5 feet by 7 feet. Below the 15 foot level, the well was an
earthen hole 5 feet in diameter. To remove the remains of the animal, it was decided to remove about 12 feet of
water from the well. An attempt was made to remove the water with 2 different fire trucks but neither was able to
draft water up almost 30 feet. Because of this, it was decided to use a 9 horsepower gasoline engine powered
pump.
One firefighter climbed down into the well on an aluminum ladder and built a wooden platform at the 15
foot level. A second firefighter entered the well to help position the pump that was lowered to the platform. The
two firefighters started the engine but were unable to prime the pump. Within a few minutes, the first firefighter
became dizzy and exited the well. The second firefighter stayed in the well and became unconscious.
In a rescue attempt the first firefighter climbed back into the well, turned off the engine and then
collapsed unconscious over the engine. By this time, the engine had run for approximately 8 to 9 minutes. Within
minutes, several other firefighters responding to radio emergency calls arrived at the scene.
The second firefighter apparently then fell off the platform face down into the water, which was 6 feet
below the platform. At this time, a third firefighter entered the well but was unable to lift the first firefighter so he
climbed back out. A fourth firefighter climbed into the well with one end of a rope and tied it around the first
firefighter's torso. He then collapsed and fell face down into the water.
By this time, additional help arrived and they attempted to pull the first firefighter by the rope that was
attached. They were unsuccessful. A fifth firefighter entered the well and placed the first firefighter on his
shoulder and hoisted him out of the well. CPR was begun and the first firefighter regained consciousness. Up
until this time, none of the firefighters entering the well wore any type of respiratory protection.
A sixth firefighter donned an SCBA and started down into the well, followed by the fifth firefighter
(who was not wearing respiratory protection). Within a minute, the fifth and sixth firefighters came out of the
well. The sixth firefighter complained he was having difficulty wearing the SCBA because of the cramped
conditions and the fifth firefighter complained of dizziness. The sixth firefighter then re-entered the well with a
rope and without the SCBA. Upon reaching the platform, he yelled that he needed help.
A seventh firefighter, who was not wearing any respiratory protection, climbed down to the platform and
observed the second, fourth and now the sixth firefighters all floating face down in the water.
In all, four more rescuers entered the well to assist in the rescue attempt. Two wore SCBA and two did
not. By the time the final victim was removed, three hours had elapsed since the first rescue attempt on the second
firefighter.
The cause of death of the second and sixth firefighters was carbon monoxide inhalation. The cause of
death of the fourth fire fighter was drowning with loss of function due to carbon monoxide inhalation.
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Case History 4 Worksheet
The Confined Space Entry
What factors may have contributed to the confined space fatality?

Based on the above factors, what recommendations would you make to reduce the risk of an incident like this
happening again?

The Rescue Effort
What factors may have contributed to the rescue effort fatalities?

Based on the above factors, what recommendations would you make to reduce the risk of an incident like this
from happening again?
The fire fighters doing the pumpout?

The fire department?
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Standard Number: 1910.146
Standard Title: Permit-required confined spaces
SubPart Number: J
SubPart Title: General Environmental Controls

(a) Scope and application. This section contains requirements for practices and procedures to protect
employees in general industry from the hazards of entry into permit-required confined spaces. This section
does not apply to agriculture, to construction, or to shipyard employment (Parts 1928, 1926, and 1915 of
this chapter, respectively).
(b) Definitions.
"Acceptable entry conditions" means the conditions that must exist in a permit space to allow entry and to
ensure that employees involved with a permit-required confined space entry can safely enter into and work
within the space.
"Attendant" means an individual stationed outside one or more permit spaces who monitors the authorized
entrants and who performs all attendant's duties assigned in the employer's permit space program.
"Authorized entrant" means an employee who is authorized by the employer to enter a permit space.
"Blanking or blinding" means the absolute closure of a pipe, line, or duct by the fastening of a solid plate
(such as a spectacle blind or a skillet blind) that completely covers the bore and that is capable of
withstanding the maximum pressure of the pipe, line, or duct with no leakage beyond the plate.
"Confined space" means a space that:
(1) Is large enough and so configured that an employee can bodily enter and perform assigned work; and
(2) Has limited or restricted means for entry or exit (for example, tanks, vessels, silos, storage bins,
hoppers, vaults, and pits are spaces that may have limited means of entry.); and
(3) Is not designed for continuous employee occupancy.
"Double block and bleed" means the closure of a line, 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 line between the two
closed valves.
"Emergency" means any occurrence (including any failure of hazard control or monitoring equipment) or
event internal or external to the permit space that could endanger entrants.
"Engulfment" means the surrounding and effective capture of a person by a liquid or finely divided
(flowable) solid substance that can be aspirated to cause 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.
"Entry" means the action by which a person passes through an opening into a permit-required confined
space. Entry includes ensuing work activities in that space and is considered to have occurred as soon as
any part of the entrant's body breaks the plane of an opening into the space.
"Entry permit (permit)" means the written or printed document that is provided by the employer to allow
and control entry into a permit space and that contains the information specified in paragraph (f) of this
section.
"Entry supervisor" means the person (such as the employer, foreman, or crew chief) responsible for
determining if acceptable entry conditions are present at a permit space where entry is planned, for
authorizing entry and overseeing entry operations, and for terminating entry as required by this section.
NOTE: An entry supervisor also may serve as an attendant or as an authorized entrant, as long as that
person is trained and equipped as required by this section for each role he 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 an atmosphere that may expose employees to the risk of death,
incapacitation, impairment of ability to self-rescue (that is, escape unaided from a permit space), injury, or
acute illness from one or more of the following causes:
(1) Flammable gas, vapor, or mist 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 approximated as a condition in which the dust obscures vision at a
distance of 5 feet (1.52 m) or less.
(3) Atmospheric oxygen concentration below 19.5 percent or above 23.5 percent;
(4) Atmospheric concentration of any substance for which a dose or a permissible exposure limit is
published in Subpart G, Occupational Health and Environmental Control, or in Subpart Z, Toxic and
Hazardous Substances, of this Part and which could result in employee exposure in excess of its dose or
permissible exposure limit;
NOTE: An atmospheric concentration of any substance that is not capable of causing 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 immediately dangerous to life or health.
NOTE: For air contaminants for which OSHA has not determined a dose or permissible exposure limit,
other sources of information, such as Material Safety Data Sheets that comply with the Hazard
Communication Standard, section 1910.1200 of this Part, published information, and internal documents
can provide guidance in establishing acceptable atmospheric conditions.
"Hot work permit" means the employer's written authorization to perform operations (for example, riveting,
welding, cutting, burning, and heating) capable of providing a source of ignition.
"Immediately dangerous to life or health (IDLH)" means any condition that poses an immediate or delayed
threat to life or that would cause irreversible adverse health effects or that would interfere with an
individual's ability to escape unaided 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 attention, but are followed by
sudden, possibly fatal collapse 12-72 hours after exposure. The victim "feels normal" from recovery from
transient effects until collapse. Such materials in hazardous quantities are considered to be "immediately"
dangerous to life or health.
"Inerting" means the displacement of the atmosphere in a permit space by a noncombustible gas (such as
nitrogen) to such an extent that the resulting atmosphere is noncombustible.
NOTE: This procedure produces an IDLH oxygen-deficient atmosphere.
"Isolation" means the process by which a permit space is removed from service and completely protected
against the release of energy and material into the space by such means as: blanking or blinding;
misaligning or removing sections of lines, pipes, or ducts; a double block and bleed system; lockout or
tagout of all sources of energy; or blocking or disconnecting all mechanical linkages.
"Line breaking" means the intentional opening of a pipe, line, or duct that is or has been carrying
flammable, corrosive, or toxic material, an inert gas, or any fluid at a volume, pressure, or temperature
capable of causing injury.
"Non-permit confined space" means a confined space that does not contain or, with respect to atmospheric
hazards, have the potential to contain any hazard capable of causing death or serious physical harm.
"Oxygen deficient atmosphere" means an atmosphere containing less than 19.5 percent oxygen by volume.
"Oxygen enriched atmosphere" means an atmosphere containing more than 23.5 percent oxygen by
volume.
"Permit-required confined space (permit space)" means a confined space that has one or more of the
following characteristics:

(1) Contains or has a 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; or
(4) Contains any other recognized serious safety or health hazard.
"Permit-required confined space program (permit space program)" means the employer's overall program
for controlling, and, where appropriate, for protecting employees from, permit space hazards and for
regulating employee entry into permit spaces.
"Permit system" means the employer's written procedure for preparing and issuing permits for entry and for
returning the permit space to service following termination of entry.
"Prohibited condition" means any condition in a permit space that is not allowed by the permit during the
period when entry is authorized.
"Rescue service" means the personnel designated to rescue employees from permit spaces.
"Retrieval system" means the equipment (including a retrieval line, chest or full-body harness, wristlets, if
appropriate, and a lifting device or anchor) used for non-entry rescue of persons from permit spaces.
"Testing" means the process by which the hazards that may confront entrants of a permit space are
identified and evaluated. Testing includes specifying the tests that are to be performed in the permit space.
NOTE: Testing enables employers both to devise and implement adequate control measures for the
protection of authorized entrants and to determine if acceptable entry conditions are present immediately
prior to, and during, entry.
(c) General requirements.
(c)(1) The employer shall evaluate the workplace to determine if any spaces are permit-required
confined spaces.
NOTE: Proper application of the decision flow chart in Appendix A to section 1910.146 would facilitate
compliance with this requirement.
(c)(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 requirement for a sign.
(c)(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
paragraphs (c)(1), (c)(2), (c)(6), and (c)(8) of this section.
(c)(4) If the employer decides that its employees 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.
(c)(5) An employer may use the alternate procedures specified in paragraph (c)(5)(ii) of this section
for entering a permit space under the conditions set forth in paragraph (c)(5)(i) of this section.
(c)(5)(i) An employer whose employees enter a permit space need not comply with paragraphs (d)
through (f) and (h) through (k) of this section, provided that:
(c)(5)(i)(A) The employer can demonstrate that the only hazard posed by the permit space is
an actual or potential hazardous atmosphere;
(c)(5)(i)(B) The employer can demonstrate that continuous forced air ventilation alone is
sufficient to maintain that permit space safe for entry;
(c)(5)(i)(C) The employer develops monitoring and inspection data that supports the
demonstrations required by paragraphs (c)(5)(i)(A) and (c)(5)(i)(B) of this section;

(c)(5)(i)(D) If an initial entry of the permit space is necessary to obtain the data required by
paragraph (c)(5)(i)(C) of this section, the entry is performed in compliance with paragraphs
(d) through (k) of this section;
(c)(5)(i)(E) The determinations and supporting data required by paragraphs (c)(5)(i)(A),
(c)(5)(i)(B), and (c)(5)(i)(C) of this section are documented by the employer and are made
available to each employee who enters the permit space under the terms of paragraph (c)(5) of
this section or to that employee's authorized representative; and
(c)(5)(i)(F) Entry into the permit space under the terms of paragraph (c)(5)(i) of this section
is performed in accordance with the requirements of paragraph (c)(5)(ii) of this section.
NOTE: See paragraph (c)(7) of this section for reclassification of a permit space after all
hazards within the space have been eliminated.
(c)(5)(ii) The following requirements apply to entry into permit spaces that meet the conditions
set forth in paragraph (c)(5)(i) of this section.
(c)(5)(ii)(A) Any conditions making it unsafe to remove an entrance cover shall be
eliminated before the cover is removed.
(c)(5)(ii)(B) When entrance covers are removed, the opening shall be promptly guarded by a
railing, temporary cover, or other temporary barrier that will prevent an accidental fall
through the opening and that will protect each employee working in the space from foreign
objects entering the space.
(c)(5)(ii)(C) Before an employee enters the space, the internal atmosphere shall be tested,
with a calibrated direct-reading instrument, for oxygen content, for flammable gases and
vapors, and for potential toxic air contaminants, in that order. Any employee who enters the
space, or that employee's authorized representative, shall be provided an opportunity to
observe the pre-entry testing required by this paragraph.
(c)(5)(ii)(C)(1) Oxygen content,
(c)(5)(ii)(C)(2) Flammable gases and vapors, and
(c)(5)(ii)(C)(3) Potential toxic air contaminants.
(c)(5)(ii)(D) There may be no hazardous atmosphere within the space whenever any
employee is inside the space.
(c)(5)(ii)(E) Continuous forced air ventilation shall be used, as follows:
(c)(5)(ii)(E)(1) An employee may not enter the space until the forced air ventilation has
eliminated any hazardous atmosphere;
(c)(5)(ii)(E)(2) The forced air ventilation shall be so directed as to ventilate the
immediate areas where an employee is or will be present within the space and shall
continue until all employees have left the space;
(c)(5)(ii)(E)(3) The air supply for the forced air ventilation shall be from a clean source
and may not increase the hazards in the space.
(c)(5)(ii)(F) The atmosphere within the space shall be periodically tested as necessary to
ensure that the continuous forced air ventilation is preventing the accumulation of a hazardous
atmosphere. Any employee who enters the space, or that employee's authorized
representative, shall be provided with an opportunity to observe the periodic testing required
by this paragraph.
(c)(5)(ii)(G) If a hazardous atmosphere is detected during entry:
(c)(5)(ii)(G)(1) Each employee shall leave the space immediately;
(c)(5)(ii)(G)(2) The space shall be evaluated to determine how the hazardous atmosphere
developed; and
(c)(5)(ii)(G)(3) Measures shall be implemented to protect employees from the hazardous
atmosphere before any subsequent entry takes place.
(c)(5)(ii)(H) The employer shall verify that the space is safe for entry and that the pre-entry
measures required by paragraph (c)(5)(ii) of this section have been taken, through a written
certification that contains the date, the location of the space, and the signature of the person
providing the certification. The certification shall be made before entry and shall be made
available to each employee entering the space or to that employee's authorized representative .
(c)(6) When there are changes in the use or configuration of a non-permit confined space that might
increase the hazards to entrants, the employer shall reevaluate that space and, if necessary, reclassify it
as a permit-required confined space.

(c)(7) A space classified by the employer as a permit-required confined space may be reclassified as a
non-permit confined space under the following procedures:
(c)(7)(i) If the permit space poses no actual or potential atmospheric hazards and if all hazards
within the space are eliminated without entry into the space, the permit space may be reclassified
as a non-permit confined space for as long as the non-atmospheric hazards remain eliminated.
(c)(7)(ii) If it is necessary to enter the permit space to eliminate hazards, such entry shall be
performed under paragraphs (d) through (k) of this section. If testing and inspection during that
entry demonstrate that the hazards within the permit space have been eliminated, the permit space
may be reclassified as a non-permit confined space for as long as the hazards remain eliminated.
NOTE: Control of atmospheric hazards through forced air ventilation does not constitute
elimination of the hazards. Paragraph (c)(5) covers permit space entry where the employer can
demonstrate that forced air ventilation alone will control all hazards in the space.
(c)(7)(iii) The employer shall document the basis for determining that all hazards in a permit
space have been eliminated, through a certification that contains the date, the location of the space,
and the signature of the person making the determination. The certification shall be made available
to each employee entering the space or to that employee's authorized representative.
(c)(7)(iv) If hazards arise within a permit space that has been declassified to a non-permit space
under paragraph (c)(7) of this section, each employee in the space shall exit the space. The
employer shall then reevaluate the space and determine whether it must be reclassified as a permit
space, in accordance with other applicable provisions of this section.
(c)(8) When an employer (host employer) arranges to have employees of another employer
(contractor) perform work that involves permit space entry, the host employer shall:
(c)(8)(i) Inform the contractor that the workplace contains permit spaces and that permit space
entry is allowed only through compliance with a permit space program meeting the requirements
of this section;
(c)(8)(ii) Apprise the contractor of the elements, including the hazards identified and the host
employer's experience with the space, that make the space in question a permit space;
(c)(8)(iii) Apprise the contractor of any precautions or procedures that the host employer has
implemented for the protection of employees in or near permit spaces where contractor personnel
will be working;
(c)(8)(iv) Coordinate entry operations with the contractor, when both host employer personnel
and contractor personnel will be working in or near permit spaces, as required by paragraph
(d)(11) of this section; and
(c)(8)(v) Debrief the contractor at the conclusion of the entry operations regarding the permit
space program followed and regarding any hazards confronted or created in permit spaces during
entry operations.
(c)(9) In addition to complying with the permit space requirements that apply to all employers, each
contractor who is retained to perform permit space entry operations shall:
(c)(9)(i) Obtain any available information regarding permit space hazards and entry operations
from the host employer;
(c)(9)(ii) Coordinate entry operations with the host employer, when both host employer personnel
and contractor personnel will be working in or near permit spaces, as required by paragraph
(d)(11) of this section; and
(c)(9)(iii) Inform the host employer of the permit space program that the contractor will follow
and of any hazards confronted or created in permit spaces, either through a debriefing or during
the entry operation.
(d) Permit-required confined space program (permit space program). Under the permit space program
required by paragraph (c)(4) of this section, the employer shall:
(d)(1) Implement the measures necessary to prevent unauthorized entry;
(d)(2) Identify and evaluate the hazards of permit spaces before employees enter them;
(d)(3) Develop and implement the means, procedures, and practices necessary for safe permit space
entry operations, including, but not limited to, the following:
(d)(3)(i) Specifying acceptable entry conditions;

(d)(3)(ii) Providing each authorized entrant or that employee's authorized representative with the
opportunity to observe any monitoring or testing of permit spaces;
(d)(3)(iii) Isolating the permit space;
(d)(3)(iv) Purging, inerting, flushing, or ventilating the permit space as necessary to eliminate or
control atmospheric hazards;
(d)(3)(v) Providing pedestrian, vehicle, or other barriers as necessary to protect entrants from
external hazards; and
(d)(3)(vi) Verifying that conditions in the permit space are acceptable for entry throughout the
duration of an authorized entry.
(d)(4) Provide the following equipment (specified in paragraphs (d)(4)(i) through (d)(4)(ix) of this
section) at no cost to employees, maintain that equipment properly, and ensure that employees use that
equipment properly:
(d)(4)(i) Testing and monitoring equipment needed to comply with paragraph (d)(5) of this
section;
(d)(4)(ii) Ventilating equipment needed to obtain acceptable entry conditions;
(d)(4)(iii) Communications equipment necessary for compliance with paragraphs (h)(3) and (i)(5)
of this section;
(d)(4)(iv) Personal protective equipment insofar as feasible engineering and work practice controls
do not adequately protect employees;
(d)(4)(v) Lighting equipment needed to enable employees to see well enough to work safely and
to exit the space quickly in an emergency;
(d)(4)(vi) Barriers and shields as required by paragraph (d)(3)(iv) of this section;
(d)(4)(vii) Equipment, such as ladders, needed for safe ingress and egress by authorized entrants;
(d)(4)(viii) Rescue and emergency equipment needed to comply with paragraph (d)(9) of this
section, except to the extent that the equipment is provided by rescue services; and
(d)(4)(ix) Any other equipment necessary for safe entry into and rescue from permit spaces.
(d)(5) Evaluate permit space conditions as follows when entry operations are conducted:
(d)(5)(i) 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 authorized and, if entry is authorized, entry
conditions shall be continuously monitored in the areas where authorized entrants are working;
(d)(5)(ii) Test or monitor the permit space as necessary to determine if acceptable entry conditions
are being maintained during the course of entry operations; and
(d)(5)(iii) When testing for atmospheric hazards, test first for oxygen, then for combustible gases
and vapors, and then for toxic gases and vapors.
(d)(5)(iv) Provide each authorized entrant or that employee's authorized representative an
opportunity to observe the pre-entry and any subsequent testing or monitoring of permit spaces;
(d)(5)(v) Reevaluate the permit space in the presence of any authorized entrant or that employee's
authorized representative who requests that the employer conduct such reevaluation because the
entrant or representative has reason to believe that the evaluation of that space may not have been
adequate;
(d)(5)(vi) Immediately provide each authorized entrant or that employee's authorized
representative with the results of any testing conducted in accord with paragraph (d) of this
section.
NOTE: Atmospheric testing conducted in accordance with Appendix B to section 1910.146 would
be considered as satisfying the requirements of this paragraph. For permit space operations in
sewers, atmospheric testing conducted in accordance with Appendix B, as supplemented by
Appendix E to section 1910.146, would be considered as satisfying the requirements of this
paragraph.
(d)(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 than one permit space provided the duties
described in paragraph (i) of this section 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 paragraph (i) of this section can be effectively
performed for each permit space that is monitored.
(d)(7) If multiple spaces are to be monitored by a single attendant, include in the permit program the
means and procedures to enable the attendant to respond to an emergency affecting one or more of the
permit spaces being monitored without distraction from the attendant's responsibilities under paragraph
(i) of this section;
(d)(8) Designate the persons who are to have active roles (as, for example, authorized entrants,
attendants, entry supervisors, or persons who test or monitor the atmosphere in a permit space) in entry
operations, identify the duties of each such employee, and provide each such employee with the
training required by paragraph (g) of this section;
(d)(9) Develop and implement procedures for summoning rescue and emergency services, for rescuing
entrants from permit spaces, for providing necessary emergency services to rescued employees, and for
preventing unauthorized personnel from attempting a rescue;
(d)(10) Develop and implement a system for the preparation, issuance, use, and cancellation of entry
permits as required by this section;
(d)(11) Develop and implement procedures to coordinate entry operations when employees of more
than 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;
(d)(12) Develop and implement procedures (such as closing off a permit space and canceling the
permit) necessary for concluding the entry after entry operations have been completed;
(d)(13) Review entry operations when the employer has reason to believe that the measures taken
under the permit space program may not protect employees and revise the program to correct
deficiencies found to exist before subsequent entries are authorized; and
NOTE: Examples of circumstances requiring the review of the permit space program are: any
unauthorized entry of a permit space, the detection of a permit space hazard not covered by the permit,
the detection of a condition prohibited by the permit, the occurrence of an injury or near-miss during
entry, a change in the use or configuration of a permit space, and employee complaints about the
effectiveness of the program.
(d)(14) Review the permit space program, using the canceled permits retained under paragraph (e)(6)
of this section within 1 year after each entry and revise the program as necessary, to ensure that
employees participating in entry operations are protected from permit space hazards.
NOTE: Employers may perform a single annual review covering all entries performed during a
12-month period. If no entry is performed during a 12-month period, no review is necessary.
Appendix C to section 1910.146 presents examples of permit space programs that are considered
to comply with the requirements of paragraph (d) of this section.
(e) Permit system.
(e)(1) Before entry is authorized, the employer shall document the completion of measures required by
paragraph (d)(3) of this section by preparing an entry permit.
NOTE: Appendix D to section 1910.146 presents examples of permits whose elements are
considered to comply with the requirements of this section.
(e)(2) Before entry begins, the entry supervisor identified on the permit shall sign the entry permit to
authorize entry.
(e)(3) The completed permit shall be made available at the time of entry to all authorized entrants or
their authorized representatives, by posting it at the entry portal or by any other equally effective
means, so that the entrants can confirm that pre-entry preparations have been completed.
(e)(4) The duration of the permit may not exceed the time required to complete the assigned task or job
identified on the permit in accordance with paragraph (f)(2) of this section.
(e)(5) The entry supervisor shall terminate entry and cancel the entry permit when:
(e)(5)(i) The entry operations covered by the entry permit have been completed; or
(e)(5)(ii) A condition that is not allowed under the entry permit arises in or near the permit space.
(e)(6) The employer shall retain each canceled entry permit for at least 1 year to facilitate the review of
the permit-required confined space program required by paragraph (d)(14) of this section. Any
problems encountered during an entry operation shall be noted on the pertinent permit so that
appropriate revisions to the permit space program can be made.

(f) Entry permit. The entry permit that documents compliance with this section and authorizes entry to a
permit space shall identify:
(f)(1) The permit space to be entered;
(f)(2) The purpose of the entry;
(f)(3) The date and the authorized duration of the entry permit;
(f)(4) The authorized entrants within the permit space, by name or by such other means (for example,
through the use of rosters or tracking systems) as will enable the attendant to determine quickly and
accurately, for the duration of the permit, which authorized entrants are inside the permit space;
NOTE: This requirement may be met by inserting a reference on the entry permit as to the means
used, such as a roster or tracking system, to keep track of the authorized entrants within the permit
space.
(f)(5) The personnel, by name, currently serving as attendants;
(f)(6) The individual, by name, currently serving as entry supervisor, with a space for the signature or
initials of the entry supervisor who originally authorized entry;
(f)(7) The hazards of the permit space to be entered;
(f)(8) The measures used to isolate the permit space and to eliminate or control permit space hazards
before entry;
NOTE: Those measures can include the lockout or tagging of equipment and procedures for
purging, inerting, ventilating, and flushing permit spaces.
(f)(9) The acceptable entry conditions;
(f)(10) The results of initial and periodic tests performed under paragraph (d)(5) of this section,
accompanied by the names or initials of the testers and by an indication of when the tests were
performed;
(f)(11) The rescue and emergency services that can be summoned and the means (such as the
equipment to use and the numbers to call) for summoning those services;
(f)(12) The communication procedures used by authorized entrants and attendants to maintain contact
during the entry;
(f)(13) Equipment, such as personal protective equipment, testing equipment, communications
equipment, alarm systems, and rescue equipment, to be provided for compliance with this section;
(f)(14) Any other information whose inclusion is necessary, given the circumstances of the particular
confined space, in order to ensure employee safety; and (15) Any additional permits, such as for hot
work, that have been issued to authorize work in the permit space.
(g) Training.
(g)(1) The employer shall provide training so that all employees whose work is regulated by this
section acquire the understanding, knowledge, and skills necessary for the safe performance of the
duties assigned under this section.
(g)(2) Training shall be provided to each affected employee:
(g)(2)(i) Before the employee is first assigned duties under this section;
(g)(2)(ii) Before there is a change in assigned duties;
(g)(2)(iii) Whenever there is a change in permit space operations that presents a hazard about
which an employee has not previously been trained;
(g)(2)(iv) Whenever the employer has reason to believe either that there are deviations from the
permit space entry procedures required by paragraph (d)(3) of this section or that there are
inadequacies in the employee's knowledge or use of these procedures.
(g)(3) The training shall establish employee proficiency in the duties required by this section and shall
introduce new or revised procedures, as necessary, for compliance with this section.
(g)(4) The employer shall certify that the training required by paragraphs (g)(1) through (g)(3) of this
section has been accomplished. The certification shall contain each employee's name, the signatures or
initials of the trainers, and the dates of training. The certification shall be available for inspection by
employees and their authorized representatives.

(h) Duties of authorized entrants. The employer shall ensure that all authorized entrants:
(h)(1) Know the hazards that may be faced during entry, including information on the mode, signs or
symptoms, and consequences of the exposure;
(h)(2) Properly use equipment as required by paragraph (d)(4) of this section;
(h)(3) Communicate with the attendant as necessary to enable the attendant to monitor entrant status
and to enable the attendant to alert entrants of the need to evacuate the space as required by paragraph
(i)(6) of this section;
(h)(4) Alert the attendant whenever:
(h)(4)(i) The entrant recognizes any warning sign or symptom of exposure to a dangerous
situation, or
(h)(4)(ii) The entrant detects a prohibited condition; and
(h)(5) Exit from the permit space as quickly as possible whenever:
(h)(5)(i) An order to evacuate is given by the attendant or the entry supervisor,
(h)(5)(ii) The entrant recognizes any warning sign or symptom of exposure to a dangerous
situation,
(h)(5)(iii) The entrant detects a prohibited condition, or
(h)(5)(iv) An evacuation alarm is activated.
(i) Duties of attendants. The employer shall ensure that each attendant:
(i)(1) Knows the hazards that may be faced during entry, including information on the mode, signs or
symptoms, and consequences of the exposure;
(i)(2) Is aware of possible behavioral effects of hazard exposure in authorized entrants;
(i)(3) Continuously maintains an accurate count of authorized entrants in the permit space and ensures
that the means used to identify authorized entrants under paragraph (f)(4) of this section accurately
identifies who is in the permit space;
(i)(4) Remains outside the permit space during entry operations until relieved by another attendant;
NOTE: When the employer's permit entry program allows attendant entry for rescue, attendants
may enter a permit space to attempt a rescue if they have been trained and equipped for rescue
operations as required by paragraph (k)(1) of this section and if they have been relieved as
required by paragraph (i)(4) of this section.
(i)(5) Communicates with authorized entrants as necessary to monitor entrant status and to alert
entrants of the need to evacuate the space under paragraph (i)(6) of this section;
(i)(6) Monitors activities inside and outside the space to determine if it is safe for entrants to remain in
the space and orders the authorized entrants to evacuate the permit space immediately under any of the
following conditions;
(i)(6)(i) If the attendant detects a prohibited condition;
(i)(6)(ii) If the attendant detects the behavioral effects of hazard exposure in an authorized entrant;
(i)(6)(iii) If the attendant detects a situation outside the space that could endanger the authorized
entrants; or
(i)(6)(iv) If the attendant cannot effectively and safely perform all the duties required under
paragraph (i) of this section;
(i)(7) Summon rescue and other emergency services as soon as the attendant determines that
authorized entrants may need assistance to escape from permit space hazards;
(i)(8) Takes the following actions when unauthorized persons approach or enter a permit space while
entry is underway:
(i)(8)(i) Warn the unauthorized persons that they must stay away from the permit space;
(i)(8)(ii) Advise the unauthorized persons that they must exit immediately if they have entered the
permit space; and
(i)(8)(iii) Inform the authorized entrants and the entry supervisor if unauthorized persons have
entered the permit space;
(i)(9) Performs non-entry rescues as specified by the employer's rescue procedure; and
(i)(10) Performs no duties that might interfere with the attendant's primary duty to monitor and protect
the authorized entrants.

(j) Duties of entry supervisors. The employer shall ensure that each entry supervisor:
(j)(1) Knows the hazards that may be faced during entry, including information on the mode, signs or
symptoms, and consequences of the exposure;
(j)(2) Verifies, by checking that the appropriate entries have been made on the permit, that all tests
specified by the permit have been conducted and that all procedures and equipment specified by the
permit are in place before endorsing the permit and allowing entry to begin;
(j)(3) Terminates the entry and cancels the permit as required by paragraph (e)(5) of this section;
(j)(4) Verifies that rescue services are available and that the means for summoning them are operable;
(j)(5) Removes unauthorized individuals who enter or who attempt to enter the permit space during
entry operations; and
(j)(6) Determines, whenever responsibility for a permit space entry operation is transferred and at
intervals dictated by the hazards and operations performed within the space, that entry operations
remain consistent with terms of the entry permit and that acceptable entry conditions are maintained.
(k) Rescue and emergency services.
(k)(1) An employer who designates rescue and emergency services, pursuant to paragraph (d)(9) of
this section, shall:
(k)(1)(i) Evaluate a prospective rescuer's ability to respond to a rescue summons in a timely
manner, considering the hazard(s) identified;
Note to paragraph (k)(l)(i): What will be considered timely will vary according to the specific
hazards involved in each entry. For example, §1910.134, Respiratory Protection, requires that
employers provide a standby person or persons capable of immediate action to rescue employee(s)
wearing respiratory protection while in work areas defined as IDLH atmospheres.
(k)(1)(ii) Evaluate a prospective rescue service's ability, in terms of proficiency with rescuerelated tasks and equipment, to function appropriately while rescuing entrants from the particular
permit space or types of permit spaces identified;
(k)(1)(iii) Select a rescue team or service from those evaluated that:
(k)(1)(iii)(A) Has the capability to reach the victim(s) within a time frame that is appropriate
for the permit space hazard(s) identified;
(k)(1)(iii)(B) Is equipped for and proficient in performing the needed rescue services;
(k)(1)(iv) Inform each rescue team or service of the hazards they may confront when called on to
perform rescue at the site; and
(k)(1)(v) Provide the rescue team or service selected with access to all permit spaces from which
rescue may be necessary so that the rescue service can develop appropriate rescue plans and
practice rescue operations.
Note to paragraph (k)(1): Non-mandatory Appendix F contains examples of criteria which
employers can use in evaluating prospective rescuers as required by paragraph (k)(l) of this
section.
(k)(2) An employer whose employees have been designated to provide permit space rescue and
emergency services shall take the following measures:
(k)(2)(i) Provide affected employees with the personal protective equipment (PPE) needed to
conduct permit space rescues safely and train affected employees so they are proficient in the use
of that PPE, at no cost to those employees;
(k)(2)(ii) Train affected employees to perform assigned rescue duties. The employer must ensure
that such employees successfully complete the training required to establish proficiency as an
authorized entrant, as provided by paragraphs (g) and (h) of this section;
(k)(2)(iii) Train affected employees in basic first-aid and cardiopulmonary resuscitation (CPR).
The employer shall ensure that at least one member of the rescue team or service holding a current
certification in first aid and CPR is available; and
(k)(2)(iv) Ensure that affected employees practice making permit space rescues at least once every
12 months, by means of simulated rescue operations in which they remove dummies, manikins, or
actual persons from the actual permit spaces or from representative permit 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.

(k)(3) To facilitate non-entry rescue, retrieval systems or methods shall be used whenever an
authorized entrant enters a permit space, unless the retrieval equipment would increase the overall risk
of entry or would not contribute to the rescue of the entrant. Retrieval systems shall meet the following
requirements.
(k)(3)(i) Each authorized entrant shall use a chest or full body harness, with a retrieval line
attached at the center of the entrant's back near shoulder level, above the entrant's head, or at
another point which the employer can establish presents a profile small enough for the successful
removal of the entrant. Wristlets may be used in lieu of the chest or full body harness if the
employer can demonstrate that the use of a chest or full body harness is infeasible or creates a
greater hazard and that the use of wristlets is the safest and most effective alternative.
(k)(3)(ii) The other end of the retrieval line shall be attached to a mecanical device or fixed point
outside the permit space in such a manner that rescue can begin as soon as the rescuer becomes
aware that rescue is necessary. A mechanical device shall be available to retrieve personnel from
vertical type permit spaces more than 5 feet (1.52 m) deep
(k)(4) If an injured entrant is exposed to a substance for which a Material Safety Data Sheet (MSDS)
or other similar written information is required to be kept at the worksite, that MSDS or written
information shall be made available to the medical facility treating the exposed entrant.
(l) Employee participation.
(l)(1) Employers shall consult with affected employees and their authorized representatives on the
development and implementation of all aspects of the permit space program required by paragraph (c)
of this section.
(l)(2) Employers shall make available to affected employees and their authorized representatives all
information required to be developed by this section.
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Standard Number: 1910.146 App B
Standard Title: Procedures for Atmospheric Testing.
SubPart Number: J
SubPart Title: General Environmental Controls

Atmospheric testing is required for two distinct purposes: evaluation of the hazards of the permit space and
verification that acceptable entry conditions for entry into that space exist.
(1) Evaluation testing. The atmosphere of a confined space should be analyzed using equipment of
sufficient sensitivity and specificity to identify and evaluate any hazardous atmospheres that may exist or
arise, so that appropriate permit entry procedures can be developed and acceptable entry conditions
stipulated for that space. Evaluation and interpretation of these data, and development of the entry
procedure, should be done by, or reviewed by, a technically qualified professional (e.g., OSHA
consultation service, or certified industrial hygienist, registered safety engineer, certified safety
professional, 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 that residual concentrations at the time of testing and entry are within the range of
acceptable entry conditions. Results of testing (i.e., actual concentration, etc.) should be recorded on the
permit in the space provided adjacent to the stipulated acceptable entry 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 instrument specified by the manufacturer.
(4) Testing stratified atmospheres. When monitoring for entries involving a descent into atmospheres that
may be stratified, the 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 rate of progress should be
slowed to accommodate the sampling speed and detector 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. Combustible gases are
tested for next because the threat of fire or explosion is both more immediate and more life threatening, in
most cases, than exposure to toxic gases and vapors. If tests for toxic gases and vapors are necessary, they
are performed last.
[58 FR 4549, Jan. 14, 1993; 58 FR 34846, June 29, 1993]
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Standard Number: 1910.146 App C
Standard Title: Examples of Permit-required Confined Space Programs
SubPart Number: J
SubPart Title: General Environmental Controls

Example 1.
Workplace. 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 measured as an 8-hour timeweighted 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 (LFL).
Oxygen Deficiency. A concentration of oxygen in the atmosphere equal to or less than 19.5% by volume.
A. ENTRY WITHOUT PERMIT/ATTENDANT
Certification. Confined spaces may be entered without the need for a written permit or attendant provided
that the space can be maintained in a safe condition for entry by mechanical ventilation alone, as provided
in 1910.146(c)(5). All spaces shall be considered permit-required confined spaces until the pre-entry
procedures demonstrate otherwise. Any employee required or permitted to pre-check or enter an
enclosed/confined space shall have successfully completed, as a minimum, the training as required by the
following sections 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 Pre-Entry Check
List must be completed by the LEAD WORKER before entry into a confined space. This list verifies
completion of items listed below. This check list shall be kept at the job site for duration of the job. If
circumstances dictate an interruption in the work, the permit space must be re-evaluated and a new check
list must be completed.
Control of atmospheric and engulfment hazards.
Pumps and Lines. All pumps and lines which may reasonably cause contaminants to flow into the space
shall be disconnected, blinded and locked out, or effectively isolated by other means to prevent
development of dangerous air contamination or engulfment. Not all laterals to sewers or storm drains
require blocking. However, where experience or knowledge of industrial use indicates there is a reasonable
potential for contamination of air or engulfment into an occupied sewer, then all affected laterals shall be
blocked. If blocking and/or isolation requires entry into the space the provisions for entry into a permitrequired confined space must be implemented.
Surveillance. The surrounding area shall be surveyed to avoid hazards such as drifting vapors from the
tanks, piping, or sewers.
Testing. The atmosphere within the space will be tested to determine whether dangerous air contamination
and/or oxygen deficiency exists. Detector tubes, alarm only gas monitors and explosion meters are
examples of monitoring equipment that may be used to test permit space atmospheres. Testing shall be
performed by the LEAD WORKER who has successfully completed the Gas Detector training for the
monitor he will use. The minimum parameters to be monitored are oxygen deficiency, LFL, and hydrogen
sulfide concentration. A written record of the pre-entry test results shall be made 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 conditions shall govern when work is being performed in two adjoining,
connecting spaces.
Entry Procedures. If there are no non-atmospheric hazards present and if the pre-entry tests show there is
no dangerous air contamination and/or oxygen deficiency within the space and there is no reason to believe
that any is likely to develop, entry into 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. Arrangements for rescue services are not required where there is no attendant. See the rescue
portion of section B., below, for instructions regarding rescue planning where an entry permit is required.
B. ENTRY PERMIT REQUIRED
Permits. Confined Space Entry Permit. All spaces shall be considered permit-required confined spaces until
the pre-entry procedures demonstrate otherwise. Any employee required or permitted to pre-check or enter
a permit-required confined space shall have successfully completed, as a minimum, the training as required
by the following sections 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 completed 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 interruption in the work or a change in the alarm conditions for which
entry was approved, a new Confined Space Entry Permit must be completed.
Control of atmospheric and engulfment hazards.
Surveillance. The surrounding area shall be surveyed to avoid hazards such as drifting vapors from tanks,
piping or sewers.
Testing. The confined space atmosphere shall 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 SUPERVISOR who has successfully completed the gas detector training for the monitor he will use.
The minimum parameters to be monitored are oxygen deficiency, LFL and hydrogen sulfide concentration.
A written record of the pre-entry test results shall be made and kept at the work site for the duration of the
job. Affected employees shall be able to review the testing results. The most hazardous conditions shall
govern when work is being performed in two adjoining, connected spaces.
Space Ventilation. Mechanical ventilation systems, where applicable, shall be set at 100% outside air.
Where possible, open additional manholes to increase air circulation. Use portable blowers to augment
natural circulation if needed. After a suitable ventilating period, repeat the testing. Entry may not begin
until testing has demonstrated that the hazardous atmosphere has been eliminated.
Entry Procedures. The following procedure shall be observed under any of the following conditions: 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; or 4.) An emergency
exists and it is not feasible to wait for pre-entry procedures to take effect.
All personnel must be trained. A self contained breathing apparatus shall be worn by any person entering
the space. At least one worker shall stand by the outside of the space ready to give assistance in case of
emergency. The standby worker shall have a self contained breathing apparatus available for immediate
use. There shall be at least one additional worker within sight or call of the standby worker. Continuous
powered communications shall be maintained between the worker within the confined space and standby
personnel.
If at any time there is any questionable action or non-movement by the worker inside, a verbal check will
be made. If there is no response, the worker will be moved immediately. Exception: If the worker is
disabled due to falling or impact, he/she shall not be removed from the confined space unless there is
immediate danger to his/her life. Local fire department rescue personnel shall be notified immediately. The
standby worker may only enter the confined space in case of an emergency (wearing the self contained
breathing apparatus) and only after being relieved by another worker. Safety belt or harness with attached
lifeline shall be used by all workers entering the space with the free end of the line secured outside the
entry opening. The standby worker shall attempt to remove a disabled worker via his lifeline before
entering the space.
When practical, these spaces shall be entered through side openings -- those within 3 1/2 feet (1.07 m) of
the bottom. When entry must be through a top opening, the safety belt shall be of the harness type that
suspends a person upright and a hoisting device or similar apparatus shall be available for lifting workers
out of the space.

In any situation where their use may endanger the worker, use of a hoisting device or safety belt and
attached lifeline may be discontinued.
When dangerous air contamination is attributable to flammable and/or explosive substances, lighting and
electrical equipment shall be Class 1, Division 1 rated 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 personnel shall exit the confined space and a new confined space permit issued.
Rescue. Call the fire department services for rescue. Where immediate hazards to injured personnel are
present, workers at the site shall implement emergency procedures to fit the situation.
Example 2.
Workplace. Meat and poultry rendering plants.
Cookers and dryers are either batch or continuous in their operation. Multiple batch cookers are operated in
parallel. When one unit of a multiple set is shut down for repairs, means are available to isolate that unit
from the others which remain in operation.
Cookers and dryers are horizontal, cylindrical vessels equipped with a center, rotating shaft and agitator
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 rotating shaft assembly of the continuous cooker or dryer is also steam heated.
Potential Hazards. The recognized hazards associated with cookers and dryers are the risk that employees
could be:
1. Struck or caught by rotating agitator;
2. Engulfed in raw material or hot, recycled fat;
3. Burned by steam from leaks into the cooker/dryer steam jacket or the condenser duct system if steam
valves are not properly closed and locked out;
4. Burned by contact with hot metal surfaces, such as the agitator shaft assembly, or inner shell of the
cooker/dryer;
5. Heat stress caused by warm atmosphere inside cooker/dryer;
6. Slipping and falling on grease in the cooker/dryer;
7. Electrically shocked by faulty equipment taken into the cooker/dryer;
8. Burned or overcome by fire or products of combustion; or
9. Overcome by fumes generated by welding or cutting done on grease covered surfaces.
Permits. The supervisor in this case is always present at the cooker/dryer or other permit entry confined
space when entry is made. The supervisor must follow the pre-entry isolation procedures described in the
entry permit in preparing for entry, and ensure that the protective clothing, ventilating equipment and any
other equipment required by the permit are at the entry site.
Control of hazards. Mechanical. Lock out main power switch to agitator motor at main power panel. Affix
tag to the lock to inform others that a permit entry confined space entry is in progress.
Engulfment. Close all valves in the raw material blow line. Secure each valve in its closed position using
chain and lock. Attach a tag to the valve and chain warning that a permit entry confined space entry is in
progress. The same procedure shall be used for securing the fat recycle valve.
Burns and heat stress. Close steam supply valves to jacket and secure with chains and tags. Insert solid
blank at flange in cooker vent line to condenser manifold duct system. Vent cooker/dryer by opening access
door at discharge end and top center door to allow natural ventilation throughout the entry. If faster cooling
is needed, use an portable ventilation fan to increase ventilation. Cooling water may be circulated through
the jacket to reduce both outer and inner surface temperatures of cooker/dryers faster. Check air and inner
surface temperatures in cooker/dryer to assure they are within acceptable limits before entering, or use
proper protective clothing.
Fire and fume hazards. Careful site preparation, such as cleaning the area within 4 inches (10.16 cm) of all
welding or torch cutting operations, and proper ventilation are the preferred controls. All welding and
cutting operations shall be done in accordance with the requirements of 29 CFR Part 1910, Subpart Q,
OSHA's welding standard. Proper ventilation may be achieved by local exhaust ventilation, or the use of
portable ventilation fans, or a combination of the two practices.
Electrical shock. Electrical equipment used in cooker/dryers shall be in serviceable condition.
Slips and falls. Remove residual grease before entering cooker/dryer.
Attendant. The supervisor shall be the attendant for employees entering cooker/dryers.

Permit. The permit shall specify how isolation shall be done and any other preparations needed before
making entry. This is especially important in parallel arrangements of cooker/dryers so that the entire
operation need not be shut down to allow safe entry into one unit.
Rescue. When necessary, the attendant shall call the fire department as previously arranged.
Example 3.
Workplace. Workplaces where tank cars, trucks, and trailers, dry bulk tanks and trailers, railroad tank cars,
and similar portable tanks are fabricated or serviced.
A. During fabrication. These tanks and dry-bulk carriers are entered repeatedly throughout the fabrication
process. These products are not configured identically, but the manufacturing processes by which they are
made are very similar.
Sources of hazards. In addition to the mechanical hazards 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 the 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 point that workers may enter and exit only through a manhole. (Follow the requirements
of 29 CFR 1910, Subpart Q, OSHA's welding standard, at all times.) Welding gas tanks may never be
brought into a tank or carrier that is a permit entry confined 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 10% of the lower flammable
limit (LFL) (or lower explosive limit (LEL), whichever term is used locally). The appropriate respirators
are provided and shall be used in addition to providing forced ventilation if the forced ventilation does not
maintain acceptable respiratory conditions.
Permits. Because of the repetitive nature of the entries in these operations, an "Area Entry Permit" 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 that conditions in the tank trailer, dry bulk trailer or truck, etc. meet
permit requirements before authorizing entry.
Attendant. The area supervisor shall designate an employee to maintain communication by employer
specified means with employees working in tanks to ensure their safety. The attendant may not enter any
permit entry confined space to rescue an entrant or for any other reason, unless authorized by the rescue
procedure and, even then, only after calling the rescue team and being relieved by an attendant or another
worker.
Communications and observation. Communications between attendant and entrant(s) shall be maintained
throughout entry. Methods of communication that 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 that work activities such as chipping, grinding, welding, spraying, etc., which require deliberate
operator control continue normally. These activities often generate so much noise that the necessary
hearing protection makes communication by voice difficult.
Rescue procedures. Acceptable rescue procedures include entry by a team of employee-rescuers, use of
public emergency services, and procedures for breaching the tank. The area permit specifies which
procedures are available, but the area supervisor makes the final decision based on circumstances. (Certain
injuries may make it necessary to breach the tank to remove a person rather than risk additional injury by
removal through an existing manhole. However, the supervisor must ensure that no breaching procedure
used for rescue would violate terms of the entry permit. For instance, if the tank must be breached by
cutting with a torch, the tank surfaces to be cut must be free of volatile 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 harnesses. The retrieval lines and harnesses generally required under this standard are
usually impractical for use in tanks because the internal configuration of the tanks and their interior baffles

and other structures would prevent rescuers from hauling out injured entrants. However, unless the rescue
procedure calls for breaching the tank for rescue, the rescue team shall be trained in the use of retrieval
lines and harnesses for removing injured employees through manholes.
B. Repair or service of "used" tanks and bulk trailers.
Sources of hazards. In addition to facing the potential hazards encountered in fabrication or manufacturing,
tanks or trailers which have been in service may contain residues of dangerous materials, whether left over
from the transportation of hazardous cargoes or generated by chemical or bacterial action on residues of
non-hazardous cargoes.
Control of atmospheric hazards. A "used" tank shall be brought into areas where tank entry is authorized
only after the tank has been emptied, cleansed (without employee entry) of any residues, and purged of any
potential atmospheric hazards.
Welding. In addition to tank cleaning for control of atmospheric hazards, coating and surface materials
shall be removed 4 inches (10.16 cm) or more from any surface area where welding or other torch work
will be done and care taken that the atmosphere within the tank remains well below the LFL. (Follow the
requirements of 29 CFR 1910, Subpart Q, OSHA's welding standard, at all times.)
Permits. An entry permit valid for up to 1 year shall be issued prior to authorization of entry into used tank
trailers, dry bulk trailers or trucks. In addition to the pre-entry cleaning requirement, this permit shall
require the employee safeguards specified for new tank fabrication or construction permit areas.
Authorization. Only the area supervisor may authorize an employee to enter a tank trailer, dry bulk trailer
or truck within the permit area. The area supervisor must determine that the entry permit requirements have
been met before authorizing entry.
[58 FR 4549, Jan. 14, 1993; 58 FR 34846, June 29, 1993]

•
•
•
•

Standard Number: 1910.146 App D
Standard Title: Confined Space Pre-Entry Check List
SubPart Number: J
SubPart Title: General Environmental Controls
Appendix D to §1910.146 -- Sample Permits

Appendix D-1
Confined Space Entry Permit
Date and Time Issued: _______________ Date and Time Expires: ________
Job site/Space I.D.: ________________ Job Supervisor:________________
Equipment to be worked on: __________ Work to be performed: _________
Stand-by personnel: __________________ ________________ _____________
1. Atmospheric Checks:

Time
Oxygen
Explosive
Toxic

________
________%
________% L.F.L.
________PPM

2. Tester's signature: _____________________________
3. Source isolation (No Entry):
Pumps or lines blinded,
disconnected, or blocked

N/A
( )
( )

Yes
( )
( )

No
( )
( )

4. Ventilation Modification:
Mechanical
Natural Ventilation only

N/A
( )
( )

Yes
( )
( )

No
( )
( )

5. Atmospheric check after
isolation and Ventilation:
Oxygen __________%
>
19.5
%
Explosive _______% L.F.L
<
10
%
Toxic ___________PPM
<
10
PPM H(2)S
Time ____________
Testers signature: _____________________________
6. Communication procedures: ________________________________________
_____________________________________________________________________
7. Rescue procedures: _______________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
8. Entry, standby, and back up persons:
Successfully completed required
training?
Is it current?
9. Equipment:
Direct reading gas monitor tested
Safety harnesses and lifelines
for entry and standby persons

Yes

No

( )

( )

N/A

Yes

No

( )

( )

( )

( )

( )

( )

Hoisting equipment
Powered communications
SCBA's for entry and standby
persons
Protective Clothing
All electric equipment listed
Class I, Division I, Group D
and Non-sparking tools
10. Periodic atmospheric tests:
Oxygen
____%
Time ____
Oxygen
____%
Time ____
Explosive ____%
Time ____
Explosive ____%
Time ____
Toxic
____%
Time ____
Toxic
____%
Time ____

( )
( )

( )
( )

( )
( )

( )
( )

( )
( )

( )
( )

( )

( )

( )

Oxygen
Oxygen
Explosive
Explosive
Toxic
Toxic

____%
____%
____%
____%
____%
____%

Time
Time
Time
Time
Time
Time

____
____
____
____
____
____

We have reviewed the work authorized by this permit and the
information contained here-in. Written instructions and safety
procedures have been received and are understood. Entry cannot be
approved if any squares are marked in the "No" column. This permit is
not valid unless all appropriate items are completed.
Permit Prepared By:
(Supervisor)________________________________________
Approved By: (Unit
Supervisor)__________________________________________
Reviewed By (Cs 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)

Appendix D - 2
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 NUMBERS AT BOTTOM) ___________________________
_______________________________________________________________________
* BOLD DENOTES MINIMUM REQUIREMENTS TO BE COMPLETED AND REVIEWED
PRIOR TO ENTRY*

REQUIREMENTS COMPLETED
DATE
Lock Out/De-energize/Try-out
____
Line(s) Broken-Capped-Blanked
____
Purge-Flush and Vent
____
Ventilation
____
Secure Area (Post and Flag)
____
Breathing Apparatus
____
Resuscitator - Inhalator
____
Standby Safety Personnel
____
Full Body Harness w/"D" ring
____
Emergency Escape Retrieval Equip
____
Lifelines
____
Fire Extinguishers
____
Lighting (Explosive Proof)
____
Protective Clothing
____
Respirator(s) (Air Purifying)
____
Burning and Welding Permit
____
Note: Items that do not apply enter N/A in the blank.

TIME
____
____
____
____
____
____
____
____
____
____
____
____
____
____
____
____

**RECORD CONTINUOUS MONITORING RESULTS EVERY 2 HOURS
CONTINUOUS MONITORING** Permissible _________________________________
TEST(S) TO BE TAKEN
Entry Level
PERCENT OF OXYGEN
19.5% to 23.5% ___ ___ ___ ___ ___ ___ ___ ___
LOWER FLAMMABLE LIMIT
Under 10%
___ ___ ___ ___ ___ ___ ___ ___
CARBON MONOXIDE
+35 PPM
___ ___ ___ ___ ___ ___ ___ ___
Aromatic Hydrocarbon
+ 1 PPM * 5PPM ___ ___ ___ ___ ___ ___ ___ ___
Hydrogen Cyanide
(Skin) * 4PPM ___ ___ ___ ___ ___ ___ ___ ___
Hydrogen Sulfide
+10 PPM *15PPM ___ ___ ___ ___ ___ ___ ___ ___
Sulfur Dioxide
+ 2 PPM * 5PPM ___ ___ ___ ___ ___ ___ ___ ___
Ammonia
*35PPM ___ ___ ___ ___ ___ ___ ___ ___
* Short-term exposure limit: Employee can work in the area up to 15
minutes.
+ 8 hr. Time Weighted Avg.: Employee can work in area 8 hrs (longer
with appropriate respiratory protection).
REMARKS:_____________________________________________________________
GAS TESTER NAME
INSTRUMENT(S)
MODEL
SERIAL &/OR
& CHECK #
USED
&/OR TYPE
UNIT #
________________
_______________
___________
____________
________________
_______________
___________
____________
SAFETY STANDBY PERSON IS REQUIRED FOR ALL CONFINED SPACE WORK
SAFETY STANDBY
CHECK #
CONFINED
CONFINED
PERSON(S)

SPACE
CHECK #
SPACE
CHECK #
ENTRANT(S)
ENTRANT(S)
______________
_______
__________ _______
__________
_______
______________
_______
__________ _______
__________
_______
SUPERVISOR AUTHORIZING - ALL CONDITIONS SATISFIED____________________
DEPARTMENT/PHONE ___________________________
AMBULANCE 2800 FIRE 2900
Safety
4901 Gas Coordinator 4529/5387
[58 FR 4549, Jan. 14, 1993; 58 FR 34846, June 29, 1993]
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Standard Number: 1910.146 App E
Standard Title: Sewer System Entry.
SubPart Number: J
SubPart Title: General Environmental Controls

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 become lethally hazardous (toxic,
flammable or explosive) from causes beyond the control of the entrant or employer, and third, experienced
sewer workers are especially knowledgeable in entry and work in their permit spaces because of their
frequent entries. Unlike other employments where permit space entry is a rare and exceptional event, sewer
workers' usual work environment is a permit space.
(1) Adherence to procedure. The employer should designate as entrants only employees who are thoroughly
trained in the employer's sewer entry procedures and who demonstrate that they follow these entry
procedures exactly as prescribed when performing sewer entries.
(2) Atmospheric monitoring. Entrants should be trained in the use of, and be equipped with, atmospheric
monitoring equipment which sounds an audible alarm, in addition to its visual readout, whenever one of the
following conditions are encountered: Oxygen concentration less than 19.5 percent; flammable gas or
vapor at 10 percent or more of the lower flammable limit (LFL); or hydrogen sulfide or carbon monoxide at
or above 10 ppm or 35 ppm, respectively, measured as an 8-hour time-weighted average. Atmospheric
monitoring equipment needs to be calibrated according to the manufacturer's instructions. The oxygen
sensor/broad range sensor is best suited for initial use in situations where the actual or potential
contaminants have not been identified, because broad range sensors, unlike substance-specific sensors,
enable employers to obtain an overall reading of the hydrocarbons (flammables) present in the space.
However, such sensors only indicate that a hazardous threshold of a class of chemicals has been exceeded.
They do not measure the levels of contamination of specific substances. Therefore, substance-specific
devices, which measure the actual levels of specific substances, are best suited for use where actual and
potential contaminants have been identified. The measurements obtained with substance-specific devices
are of vital importance to the employer when decisions are made concerning the measures necessary to
protect entrants (such as ventilation or personal protective equipment) and the setting and attainment of
appropriate entry conditions. However, the sewer environment may suddenly and unpredictably change,
and the substance-specific devices may not detect the potentially lethal atmospheric hazards which may
enter the sewer environment.
Although OSHA considers the information and guidance provided above to be appropriate and useful in
most sewer entry situations, the Agency emphasizes that each employer must consider the unique
circumstances, including the predictability of the atmosphere, of the sewer permit spaces in the employer's
workplace in preparing for entry. Only the employer can decide, based upon his or her knowledge of, and
experience with permit spaces in sewer systems, what the best type of testing instrument may be for any
specific entry operation.
The selected testing instrument should be carried and used by the entrant in sewer line work to monitor the
atmosphere in the entrant's environment, and in advance of the entrant's direction of movement, to warn the
entrant of any deterioration in atmospheric conditions. Where several entrants are working together in the
same immediate location, one instrument, used by the lead entrant, is acceptable.
(3) Surge flow and flooding. Sewer crews should develop and maintain liaison, 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. Entry into large bore sewers may require the use of special equipment. Such
equipment might include such items as atmosphere monitoring devices with automatic audible alarms,
escape self-contained breathing apparatus (ESCBA) with at least 10 minute air supply (or other NIOSH
approved self-rescuer), and waterproof flashlights, and may also include boats and rafts, radios and rope
stand-offs for pulling around bends and corners as needed.
[58 FR 4549, Jan. 14, 1993; 58 FR 34845, June 29, 1993; 59 FR 26115, May 19, 1994]
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Standard Number: 1910.147
Standard Title: The control of hazardous energy (lockout/tagout).
SubPart Number: J
SubPart Title: General Environmental Controls

(a) Scope, application and purpose
(a)(1) Scope
(a)(1)(i) This standard covers the servicing and maintenance of machines and equipment in which
the unexpected energization or start up of the machines or equipment, or release of stored energy
could cause injury to employees. This standard establishes minimum performance requirements
for the control of such hazardous energy.
(a)(1)(ii) This standard does not cover the following:
(a)(1)(ii)(A) Construction, agriculture and maritime employment;
(a)(1)(ii)(B) Installations under the exclusive control of electric utilities for the purpose of
power generation, transmission and distribution, including related equipment for
communication or metering; and
(a)(1)(ii)(C) Exposure to electrical hazards from work on, near, or with conductors or
equipment in electric utilization installations, which is covered by Subpart S of this part; and
..1910.147(a)(1)(ii)(D)
(a)(1)(ii)(D) Oil and gas well drilling and servicing.
(a)(2) Application.
(a)(2)(i) This standard applies to the control of energy during servicing and/or maintenance of
machines and equipment.
(a)(2)(ii) Normal production operations are not covered by this standard (See Subpart O of this
Part). Servicing and/or maintenance which takes place during normal production operations is
covered by this standard only if:
(a)(2)(ii)(A) An employee is required to remove or bypass a guard or other safety device; or
(a)(2)(ii)(B) An employee is required to place any part of his or her body into an area on a
machine or piece of equipment where work is actually performed upon the material being
processed (point of operation) or where an associated danger zone exists during a machine
operating cycle.
Note: Exception to paragraph (a)(2)(ii): Minor tool changes and adjustments, and other minor
servicing activities, which take place during normal production operations, are not covered by
this standard if they are routine, repetitive, and integral to the use of the equipment for
production, provided that the work is performed using alternative measures which provide
effective protection (See Subpart O of this Part).
(a)(2)(iii) This standard does not apply to the following: 1910.147(a)(2)(iii)(A)
(a)(2)(iii)(A) Work on cord and plug connected electric equipment for which exposure to the
hazards of unexpected energization or start up of the equipment is controlled by the
unplugging of the equipment from the energy source and by the plug being under the
exclusive control of the employee performing the servicing or maintenance.
(a)(2)(iii)(B) Hot tap operations involving transmission and distribution systems for
substances such as gas, steam, water or petroleum products when they are performed on
pressurized pipelines, provided that the employer demonstrates that(a)(2)(iii)(B)(1) continuity of service is essential;
(a)(2)(iii)(B)(2) shutdown of the system is impractical; and
(a)(2)(iii)(B)(3) documented procedures are followed, and special equipment is used
which will provide proven effective protection for employees.
(a)(3) Purpose.
(a)(3)(i) This section requires employers to establish a program and utilize procedures for
affixing appropriate lockout devices or tagout devices to energy isolating devices, and to
otherwise disable machines or equipment to prevent unexpected energization, start up or
release of stored energy in order to prevent injury to employees.
(a)(3)(ii) When other standards in this part require the use of lockout or tagout, they shall be
used and supplemented by the procedural and training requirements of this section.

(b) Definitions applicable to this section.
Affected employee. An employee whose job requires him/her to operate or use a machine or equipment on
which servicing or maintenance is being performed under lockout or tagout, or whose job requires him/her
to work in an area in which such servicing or maintenance is being performed.
Authorized employee. A person who locks out or tags out machines or equipment in order to perform
servicing or maintenance on that machine or equipment. An affected employee becomes an authorized
employee when that employee's duties include performing servicing or maintenance covered under this
section.
Capable of being locked out. An energy isolating device is capable of being locked out if it has a hasp or
other means of attachment to which, or through which, a lock can be affixed, or it has a locking mechanism
built into it. Other energy isolating devices are capable of being locked out, if lockout can be achieved
without the need to dismantle, rebuild, or replace the energy isolating device or permanently alter its energy
control capability.
Energized. Connected to an energy source or containing residual or stored energy.
Energy isolating device. A mechanical device that physically prevents the transmission or release of
energy, including but not limited to the following: A manually operated electrical circuit breaker; a
disconnect switch; a manually operated switch by which the conductors of a circuit can be disconnected
from all ungrounded supply conductors, and, in addition, no pole can be operated independently; a line
valve; a block; and any similar device used to block or isolate energy. Push buttons, selector switches and
other control circuit type devices are not energy isolating devices.
Energy source. Any source of electrical, mechanical, hydraulic, pneumatic, chemical, thermal, or other
energy.
Hot tap. A procedure used in the repair, maintenance and services activities which involves welding on a
piece of equipment (pipelines, vessels or tanks) under pressure, in order to install connections or
appurtenances. it is commonly used to replace or add sections of pipeline without the interruption of service
for air, gas, water, steam, and petrochemical distribution systems.
Lockout. The placement of a lockout device on an energy isolating device, in accordance with an
established procedure, ensuring that the energy isolating device and the equipment being controlled cannot
be operated until the lockout device is removed.
Lockout device. A device that utilizes a positive means such as a lock, either key or combination type, to
hold an energy isolating device in the safe position and prevent the energizing of a machine or equipment.
Included are blank flanges and bolted slip blinds.
Normal production operations. The utilization of a machine or equipment to perform its intended
production function.
Servicing and/or maintenance. Workplace activities such as constructing, installing, setting up, adjusting,
inspecting, modifying, and maintaining and/or servicing machines or equipment. These activities include
lubrication, cleaning or unjamming of machines or equipment and making adjustments or tool changes,
where the employee may be exposed to the unexpected energization or startup of the equipment or release
of hazardous energy.
Setting up. Any work performed to prepare a machine or equipment to perform its normal production
operation.

Tagout. The placement of a tagout device on an energy isolating device, in accordance with an established
procedure, to indicate that the energy isolating device and the equipment being controlled may not be
operated until the tagout device is removed.
Tagout device. A prominent warning device, such as a tag and a means of attachment, which can be
securely fastened to an energy isolating device in accordance with an established procedure, to indicate that
the energy isolating device and the equipment being controlled may not be operated until the tagout device
is removed.
(c) General (c)(1) Energy control program. The employer shall establish a program consisting of energy control
procedures, employee training and periodic inspections to ensure that before any employee performs
any servicing or maintenance on a machine or equipment where the unexpected energizing, startup or
release of stored energy could occur and cause injury, the machine or equipment shall be isolated from
the energy source and rendered inoperative.
(c)(2) Lockout/tagout.
(c)(2)(i) If an energy isolating device is not capable of being locked out, the employer's energy
control program under paragraph (c)(1) of this section shall utilize a tagout system.
(c)(2)(ii) If an energy isolating device is capable of being locked out, the employer's energy
control program under paragraph (c)(1) of this section shall utilize lockout, unless the employer
can demonstrate that the utilization of a tagout system will provide full employee protection as set
forth in paragraph (c)(3) of this section.
(c)(2)(iii) After January 2, 1990, whenever replacement or major repair, renovation or
modification of a machine or equipment is performed, and whenever new machines or equipment
are installed, energy isolating devices for such machine or equipment shall be designed to accept a
lockout device.
(c)(3) Full employee protection.
(c)(3)(i) When a tagout device is used on an energy isolating device which is capable of being
locked out, the tagout device shall be attached at the same location that the lockout device would
have been attached, and the employer shall demonstrate that the tagout program will provide a
level of safety equivalent to that obtained by using a lockout program.
(c)(3)(ii)
In demonstrating that a level of safety is achieved in the tagout program which is equivalent to the
level of safety obtained by using a lockout program, the employer shall demonstrate full
compliance with all tagout-related provisions of this standard together with such additional
elements as are necessary to provide the equivalent safety available from the use of a lockout
device. Additional means to be considered as part of the demonstration of full employee protection
shall include the implementation of additional safety measures such as the removal of an isolating
circuit element, blocking of a controlling switch, opening of an extra disconnecting device, or the
removal of a valve handle to reduce the likelihood of inadvertent energization.
(c)(4) Energy control procedure.
(c)(4)(i) Procedures shall be developed, documented and utilized for the control of potentially
hazardous energy when employees are engaged in the activities covered by this section.
Note: Exception: The employer need not document the required procedure for a particular
machine or equipment, when all of the following elements exist: (1) The machine or equipment
has no potential for stored or residual energy or reaccumulation of stored energy after shut down
which could endanger employees; (2) the machine or equipment has a single energy source which
can be readily identified and isolated; (3) the isolation and locking out of that energy source will
completely deenergize and deactivate the machine or equipment; (4) the machine or equipment is
isolated from that energy source and locked out during servicing or maintenance; (5) a single
lockout device will achieve a locker-out condition; (6) the lockout device is under the exclusive
control of the authorized employee performing the servicing or maintenance; (7) the servicing or
maintenance does not create hazards for other employees; and (8) the employer, in utilizing this
exception, has had no accidents involving the unexpected activation or reenergization of the
machine or equipment during servicing or maintenance.

(c)(4)(ii) The procedures shall clearly and specifically outline the scope, purpose, authorization,
rules, and techniques to be utilized for the control of hazardous energy, and the means to enforce
compliance including, but not limited to, the following:
(c)(4)(ii)(A) A specific statement of the intended use of the procedure;
(c)(4)(ii)(B) Specific procedural steps for shutting down, isolating, blocking and securing
machines or equipment to control hazardous energy;
(c)(4)(ii)(C) Specific procedural steps for the placement, removal and transfer of lockout
devices or tagout devices and the responsibility for them; and
(c)(4)(ii)(D) Specific requirements for testing a machine or equipment to determine and
verify the effectiveness of lockout devices, tagout devices, and other energy control measures.
(c)(5) Protective materials and hardware.
(c)(5)(i) Locks, tags, chains, wedges, key blocks, adapter pins, self-locking fasteners, or other
hardware shall be provided by the employer for isolating, securing or blocking of machines or
equipment from energy sources.
(c)(5)(ii) Lockout devices and tagout devices shall be singularly identified; shall be the only
devices(s) used for controlling energy; shall not be used for other purposes; and shall meet the
following requirements:
(c)(5)(ii)(A) Durable.
(c)(5)(ii)(A)(1) Lockout and tagout devices shall be capable of withstanding the
environment to which they are exposed for the maximum period of time that exposure is
expected.
(c)(5)(ii)(A)(2) Tagout devices shall be constructed and printed so that exposure to
weather conditions or wet and damp locations will not cause the tag to deteriorate or the
message on the tag to become illegible.
(c)(5)(ii)(A)(3)
Tags shall not deteriorate when used in corrosive environments such as areas where acid
and alkali chemicals are handled and stored.
(c)(5)(ii)(B) Standardized. Lockout and tagout devices shall be standardized within the
facility in at least one of the following criteria: Color; shape; or size; and additionally, in the
case of tagout devices, print and format shall be standardized.
(c)(5)(ii)(C) Substantial (c)(5)(ii)(C)(1) Lockout devices. Lockout devices shall be substantial enough to prevent
removal without the use of excessive force or unusual techniques, such as with the use of
bolt cutters or other metal cutting tools.
(c)(5)(ii)(C)(2) Tagout devices. Tagout devices, including their means of attachment,
shall be substantial enough to prevent inadvertent or accidental removal. Tagout device
attachment means shall be of a non-reusable type, attachable by hand, self-locking, and
non-releasable with a minimum unlocking strength of no less than 50 pounds and having
the general design and basic characteristics of being at least equivalent to a one-piece, all
environment-tolerant nylon cable tie.
(c)(5)(ii)(D) Identifiable. Lockout devices and tagout devices shall indicate the identity of the
employee applying the device(s).
(c)(5)(iii) Tagout devices shall warn against hazardous conditions if the machine or equipment is
energized and shall include a legend such as the following: Do Not Start. Do Not Open. Do Not
Close. Do Not Energize. Do Not Operate.
(c)(6) Periodic inspection.
(c)(6)(i) The employer shall conduct a periodic inspection of the energy control procedure at least
annually to ensure that the procedure and the requirements of this standard are being followed.
(c)(6)(i)(A) The periodic inspection shall be performed by an authorized employee other than
the ones(s) utilizing the energy control procedure being inspected.
(c)(6)(i)(B) The periodic inspection shall be conducted to correct any deviations or
inadequacies identified.
(c)(6)(i)(C) Where lockout is used for energy control, the periodic inspection shall include a
review, between the inspector and each authorized employee, of that employee's
responsibilities under the energy control procedure being inspected.

(c)(6)(i)(D) Where tagout is used for energy control, the periodic inspection shall include a
review, between the inspector and each authorized and affected employee, of that employee's
responsibilities under the energy control procedure being inspected, and the elements set forth
in paragraph (c)(7)(ii) of this section.
(c)(6)(ii) The employer shall certify that the periodic inspections have been performed. The
certification shall identify the machine or equipment on which the energy control procedure was
being utilized, the date of the inspection, the employees included in the inspection, and the person
performing the inspection.
(c)(7) Training and communication.
(c)(7)(i) The employer shall provide training to ensure that the purpose and function of the energy
control program are understood by employees and that the knowledge and skills required for the
safe application, usage, and removal of the energy controls are acquired by employees. The
training shall include the following:
(c)(7)(i)(A) Each authorized employee shall receive training in the recognition of applicable
hazardous energy sources, the type and magnitude of the energy available in the workplace,
and the methods and means necessary for energy isolation and control.
(c)(7)(i)(B) Each affected employee shall be instructed in the purpose and use of the energy
control procedure.
(c)(7)(i)(C) All other employees whose work operations are or may be in an area where
energy control procedures may be utilized, shall be instructed about the procedure, and about
the prohibition relating to attempts to restart or reenergize machines or equipment which are
locked out or tagged out.
(c)(7)(ii) When tagout systems are used, employees shall also be trained in the following
limitations of tags:
(c)(7)(ii)(A) Tags are essentially warning devices affixed to energy isolating devices, and do
not provide the physical restraint on those devices that is provided by a lock.
(c)(7)(ii)(B) When a tag is attached to an energy isolating means, it is not to be removed
without authorization of the authorized person responsible for it, and it is never to be
bypassed, ignored, or otherwise defeated.
(c)(7)(ii)(C) Tags must be legible and understandable by all authorized employees, affected
employees, and all other employees whose work operations are or may be in the area, in order
to be effective.
(c)(7)(ii)(D) Tags and their means of attachment must be made of materials which will
withstand the environmental conditions encountered in the workplace.
(c)(7)(ii)(E) Tags may evoke a false sense of security, and their meaning needs to be
understood as part of the overall energy control program.
(c)(7)(ii)(F) Tags must be securely attached to energy isolating devices so that they cannot be
inadvertently or accidentally detached during use.
(c)(7)(iii) Employee retraining.
(c)(7)(iii)(A) Retraining shall be provided for all authorized and affected employees
whenever there is a change in their job assignments, a change in machines, equipment or
processes that present a new hazard, or when there is a change in the energy control
procedures.
(c)(7)(iii)(B) Additional retraining shall also be conducted whenever a periodic inspection
under paragraph (c)(6) of this section reveals, or whenever the employer has reason to believe
that there are deviations from or inadequacies in the employee's knowledge or use of the
energy control procedures.
(c)(7)(iii)(C) The retraining shall reestablish employee proficiency and introduce new or
revised control methods and procedures, as necessary.
(c)(7)(iv) The employer shall certify that employee training has been accomplished and is being
kept up to date. The certification shall contain each employee's name and dates of training.
(c)(8) Energy isolation. Lockout or tagout shall be performed only by the authorized employees who
are performing the servicing or maintenance.
(c)(9) Notification of employees. Affected employees shall be notified by the employer or authorized
employee of the application and removal of lockout devices or tagout devices. Notification shall be
given before the controls are applied, and after they are removed from the machine or equipment.

(d) Application of control. The established procedures for the application of energy control (the lockout or
tagout procedures) shall cover the following elements and actions and shall be done in the following
sequence:
(d)(1) Preparation for shutdown. Before an authorized or affected employee turns off a machine or
equipment, the authorized employee shall have knowledge of the type and magnitude of the energy,
the hazards of the energy to be controlled, and the method or means to control the energy.
(d)(2) Machine or equipment shutdown. The machine or equipment shall be turned off or shut down
using the procedures established for the machine or equipment. An orderly shutdown must be utilized
to avoid any additional or increased hazard(s) to employees as a result of the equipment stoppage.
(d)(3) Machine or equipment isolation. All energy isolating devices that are needed to control the
energy to the machine or equipment shall be physically located and operated in such a manner as to
isolate the machine or equipment from the energy source(s).
(d)(4) Lockout or tagout device application.
(d)(4)(i) Lockout or tagout devices shall be affixed to each energy isolating device by authorized
employees.
(d)(4)(ii) Lockout devices, where used, shall be affixed in a manner to that will hold the energy
isolating devices in a "safe" or "off" position.
(d)(4)(iii) Tagout devices, where used, shall be affixed in such a manner as will clearly indicate
that the operation or movement of energy isolating devices from the "safe" or "off" position is
prohibited.
(d)(4)(iii)(A) Where tagout devices are used with energy isolating devices designed with the
capability of being locked, the tag attachment shall be fastened at the same point at which the
lock would have been attached.
(d)(4)(iii)(B) Where a tag cannot be affixed directly to the energy isolating device, the tag
shall be located as close as safely possible to the device, in a position that will be immediately
obvious to anyone attempting to operate the device.
(d)(5) Stored energy.
(d)(5)(i) Following the application of lockout or tagout devices to energy isolating devices, all
potentially hazardous stored or residual energy shall be relieved, disconnected, restrained, and
otherwise rendered safe.
(d)(5)(ii) If there is a possibility of reaccumulation of stored energy to a hazardous level,
verification of isolation shall be continued until the servicing or maintenance is completed, or until
the possibility of such accumulation no longer exists.
(d)(6) Verification of isolation. Prior to starting work on machines or equipment that have been locked
out or tagged out, the authorized employee shall verify that isolation and deenergization of the machine
or equipment have been accomplished.
(e) Release from lockout or tagout. Before lockout or tagout devices are removed and energy is restored to
the machine or equipment, procedures shall be followed and actions taken by the authorized employee(s) to
ensure the following:
(e)(1) The machine or equipment. The work area shall be inspected to ensure that nonessential items
have been removed and to ensure that machine or equipment components are operationally intact.
(e)(2) Employees.
(e)(2)(i) The work area shall be checked to ensure that all employees have been safely positioned
or removed.
(e)(2)(ii) After lockout or tagout devices have been removed and before a machine or equipment is
started, affected employees shall be notified that the lockout or tagout device(s) have been
removed.
(e)(3) Lockout or tagout devices removal. Each lockout or tagout device shall be removed from each
energy isolating device by the employee who applied the device. Exception to paragraph (e)(3): When
the authorized employee who applied the lockout or tagout device is not available to remove it, that
device may be removed under the direction of the employer, provided that specific procedures and
training for such removal have been developed, documented and incorporated into the employer's

energy control program. The employer shall demonstrate that the specific procedure provides
equivalent safety to the removal of the device by the authorized employee who applied it. The specific
procedure shall include at least the following elements:
(e)(3)(i) Verification by the employer that the authorized employee who applied the device is not
at the facility:
(e)(3)(ii) Making all reasonable efforts to contact the authorized employee to inform him/her that
his/her lockout or tagout device has been removed; and
(e)(3)(iii) Ensuring that the authorized employee has this knowledge before he/she resumes work
at that facility.
(f) Additional requirements.
(f)(1) Testing or positioning of machines, equipment or components thereof. In situations in which
lockout or tagout devices must be temporarily removed from the energy isolating device and the
machine or equipment energized to test or position the machine, equipment or component thereof, the
following sequence of actions shall be followed:
(f)(1)(i) Clear the machine or equipment of tools and materials in accordance with paragraph
(e)(1) of this section;
(f)(1)(ii) Remove employees from the machine or equipment area in accordance with paragraph
(e)(2) of this section;
(f)(1)(iii) Remove the lockout or tagout devices as specified in paragraph (e)(3) of this section;
(f)(1)(iv) Energize and proceed with testing or positioning;
(f)(1)(v) Deenergize all systems and reapply energy control measures in accordance with
paragraph (d) of this section to continue the servicing and/or maintenance.
(f)(2) Outside personnel (contractors, etc.).
(f)(2)(i) Whenever outside servicing personnel are to be engaged in activities covered by the scope
and application of this standard, the on-site employer and the outside employer shall inform each
other of their respective lockout or tagout procedures.
(f)(2)(ii) The on-site employer shall ensure that his/her employees understand and comply with
the restrictions and prohibitions of the outside employer's energy control program.
(f)(3) Group lockout or tagout.
(f)(3)(i) When servicing and/or maintenance is performed by a crew, craft, department or other
group, they shall utilize a procedure which affords the employees a level of protection equivalent
to that provided by the implementation of a personal lockout or tagout device.
(f)(3)(ii) Group lockout or tagout devices shall be used in accordance with the procedures required
by paragraph (c)(4) of this section including, but not necessarily limited to, the following specific
requirements:
(f)(3)(ii)(A) Primary responsibility is vested in an authorized employee for a set number of
employees working under the protection of a group lockout or tagout device (such as an
operations lock);
(f)(3)(ii)(B) Provision for the authorized employee to ascertain the exposure status of
individual group members with regard to the lockout or tagout of the machine or equipment
and
(f)(3)(ii)(C) When more than one crew, craft, department, etc. is involved, assignment of
overall job-associated lockout or tagout control responsibility to an authorized employee
designated to coordinate affected work forces and ensure continuity of protection; and
(f)(3)(ii)(D) Each authorized employee shall affix a personal lockout or tagout device to the
group lockout device, group lockbox, or comparable mechanism when he or she begins work,
and shall remove those devices when he or she stops working on the machine or equipment
being serviced or maintained.
(f)(4) Shift or personnel changes. Specific procedures shall be utilized during shift or personnel
changes to ensure the continuity of lockout or tagout protection, including provision for the orderly
transfer of lockout or tagout device protection between off-going and oncoming employees, to
minimize exposure to hazards from the unexpected energization or start-up of the machine or
equipment, or the release of stored energy.

Note: The following appendix to §1910.147 services as a non-mandatory guideline to assist employers and
employees in complying with the requirements of this section, as well as to provide other helpful
information. Nothing in the appendix adds to or detracts from any of the requirements of this section.
[54 FR 36687, Sept. 1, 1989, as amended at 54 FR 42498, Oct. 17, 1989; 55 FR 38685, 38686, Sept. 20,
1990; 61 FR 5507, Feb. 13, 1996]
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Standard Number: 1910.147 App A
Standard Title: Typical minimal lockout procedures
SubPart Number: J

General

The following simple lockout procedure is provided to assist employers in developing their
procedures so they meet the requirements of this standard. When the energy isolating devices are
not lockable, tagout may be used, provided the employer complies with the provisions of the
standard which require additional training and more rigorous periodic inspections. When tagout is
used and the energy isolating devices are lockable, the employer must provide full employee
protection (see paragraph (c)(3)) and additional training and more rigorous periodic inspections
are required. For more complex systems, more comprehensive procedures may need to be
developed, documented, and utilized.
Lockout Procedure
Lockout Procedure for
_____________________________________________________________________
(Name of Company for single procedure or identification of equipment
if multiple procedures are used).
Purpose
This procedure establishes the minimum requirements for the lockout of energy isolating devices whenever
maintenance or servicing is done on machines or equipment. It shall be used to ensure that the machine or
equipment is stopped, isolated from all potentially hazardous energy sources and locked out before
employees perform any servicing or maintenance where the unexpected energization or start-up of the
machine or equipment or release of stored energy could cause injury.
Compliance With This Program
All employees are required to comply with the restrictions and limitations imposed upon them during the
use of lockout. The authorized employees are required to perform the lockout in accordance with this
procedure. All employees, upon observing a machine or piece of equipment which is locked out to perform
servicing or maintenance shall not attempt to start, energize, or use that machine or equipment.
_____________________________________________________________________
Type of compliance enforcement to be taken for violation of the above.
Sequence of Lockout
(1) Notify all affected employees that servicing or maintenance is required on a machine or equipment and
that the machine or equipment must be shut down and locked out to perform the servicing or maintenance.
___________________________________________________________________
Name(s)/Job Title(s) of affected employees and how to notify.
(2) The authorized employee shall refer to the company procedure to identify the type and magnitude of the
energy that the machine or equipment utilizes, shall understand the hazards of the energy, and shall know
the methods to control the energy.
_____________________________________________________________________

Type(s) and magnitude(s) of energy, its hazards and the methods to
control the energy.
(3) If the machine or equipment is operating, shut it down by the normal stopping procedure (depress the
stop button, open switch, close valve, etc.).
_____________________________________________________________________
Type(s) and location(s) of machine or equipment operating controls.
(4) De-activate the energy isolating device(s) so that the machine or equipment is isolated from the energy
source(s).
_____________________________________________________________________
Type(s) and location(s) of energy isolating devices.
(5) Lock out the energy isolating device(s) with assigned individual lock(s).
(6) Stored or residual energy (such as that in capacitors, springs, elevated machine members, rotating
flywheels, hydraulic systems, and air, gas, steam, or water pressure, etc.) must be dissipated or restrained
by methods such as grounding, repositioning, blocking, bleeding down, etc.
_____________________________________________________________________
Type(s) of stored energy - methods to dissipate or restrain.
(7) Ensure that the equipment is disconnected from the energy source(s) by first checking that no personnel
are exposed, then verify the isolation of the equipment by operating the push button or other normal
operating control(s) or by testing to make certain the equipment will not operate.
Caution: Return operating control(s) to neutral or "off" position after verifying the isolation of the
equipment.
_____________________________________________________________________
Method of verifying the isolation of the equipment.
(8) The machine or equipment is now locked out.

"Restoring Equipment to Service." When the servicing or maintenance is completed and the machine or
equipment is ready to return to normal operating condition, the following steps shall be taken.
(1) Check the machine or equipment and the immediate area around the machine to ensure that nonessential
items have been removed and that the machine or equipment components are operationally intact.
(2) Check the work area to ensure that all employees have been safely positioned or removed from the area.
(3) Verify that the controls are in neutral.
(4) Remove the lockout devices and reenergize the machine or equipment. Note: The removal of some
forms of blocking may require reenergization of of the machine before safe removal.
(5) Notify affected employees that the servicing or maintenance is completed and the machine or
equipment is ready for used.
[54 FR 36687, Sept. 1, 1989 as amended at 54 FR 42498, Oct. 17, 1989; 55 FR 38685, Sept. 20, 1990; 61
FR 5507, Feb. 13, 1996]

SECTION V – APPENDICES

Page 1

APPENDIX N - SAMPLE LETTER FROM EMPLOYER TO OUTSIDE RESCUE
SERVICE - NOW MANDATORY

Dear

Name of Rescue Organizer

:

We are currently developing a permit-required confined space program as required under the
Federal OSHA regulation, 29 CFR 1910.146, that will allow our employees to safely enter and
work in permit-required confined spaces in our workplace. Although our existing program is
intended to prevent employee exposure to health and safety hazards in the space, extraordinary
circumstances could appear without warning that would cause an emergency situation where the
employee(s) in the space may need rescue and/or emergency medical assistance. Therefore, a
very important element of our program is to develop and implement procedures for summoning
be
rescue and emergency services. we are requesting that Name of Rescue Organizer
available to provide rescue and emergency services, in the event of an emergency.
Enclosed is a listing of the permit-required confined space(s) in my workplace(s), as well as a
description of the hazard(s) associated with the space(s). I am providing this information to you
so that you can adequately develop a rescue plan appropriate for the space(s). You may also have
access to this space(s) as a part of your planning.
Name of Company
will be contacting you shortly to confirm
your willingness to participate in our permit-required confined space program and to discuss
adequate notification procedures (e.g., communication contact method(s) at the time of
scheduling the entry operation) for a timely response. At that time we can also discuss the rescue
plan provisions in more detail and offer you our assistance in working together to safeguard both
your employees as well as ours.

Thank you for your cooperation. We look forward to meeting with you soon.
Sincerely,

Employer Representative
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APPENDIX N - CONFINED SPACE LOCATIONS

Name and Location of Facility
The following is a list of permit-required confined spaces located at our facility:
SPACE

Prepared By:
Date:
Phone Number:

LOCATION

HAZARDS
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APPENDIX 0 - SAMPLE LETTER FROM RESCUE AND EMERGENCY SERVICE
PROVIDER TO HOST EMPLOYER - NON-MANDATORY

Dear Name of Employer

:

This is to confirm that the Rescue Organization
can provide the
following rescue and emergency services in the event it is needed during confined space entries
at your facility. Our organization can provide the following services:
*Make a listing of services you can provide.
In order for us to properly develop a rescue plan, we must be informed of the hazards
associated with the space and we must have access to these spaces. Please provide for us a list of
your permit-required confined spaces, their locations, and the hazards. I have enclosed a form
you may use. In addition, we must conduct annual practice rescue entries in your confined
space(s) or in some other similarly configured space(s). We would like to know if and when this
could be arranged in your workplace.
Please contact Rescue Organization Representative
at phone #
so at
we can discuss this in more detail and-make arrangements to visit you
ace before any
confined space entry operations are scheduled. Thank you for your cooperation.
Sincerely,

______________________________________________
Rescue Organization's Representative
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APPENDIX 0 - CONFINED SPACE LOCATIONS

_____________________________________
_____________________________________
Name and Location of Facility

The following is a list of permit-required confined spaces located at our facility:
SPACE

Prepared By:
Date:
Phone Number:

LOCATION

HAZARDS
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APPENDIX P - RESCUE AND EMERGENCY SERVICES
Confined space rescues are extremely dangerous operations that must only be performed by
properly trained and equipped individuals. It has been well documented that the majority of
fatalities that occur in confined spaces are would-be rescuers who have not been properly trained
or equipped. For rescue operations to be conducted safely, there must be a systematic approach
by the rescue service. In response, the OSHA Permit-Required Confined Space Standard
(1910.146) mandates requirements which must be addressed for all on-site and off-site rescue
personnel who will enter PRCS to perform rescue or retrieval operations.
As previously mentioned, fire departments and other rescue service organizations are not
required to have a full PRCS program in place for performing rescue operations. However, the
performance-oriented elements stated in paragraph (g) and (k) of the standard are required so
rescuers can prepare themselves for emergency PRCS operations. Paragraph (k) also requires
rescue service organizations to develop a rescue plan for each PRCS they must enter.
This appendix is provided as a guide that uses a systematic approach covering the general topics
and procedures rescuers may need to know or need to consider when developing rescue plans.
The standard states that when a host employer arranges for rescue services, the host employer
must perform the following:
1)

Inform the rescue service of the hazard(s) of the PRCS.

2)

Provide access to the space so the rescue organization can develop a rescue plan and
practice rescue operations.

3)

Evaluate the prospective rescuer's ability to respond to a summons in a timely manner.

4)

Evaluate the prospective rescuer's ability, in terms of proficiency with rescue-related
tasks and equipment, to function appropriately while rescuing entrants from the particular
permit spaces or types of permit spaces identified.

For rescue service organizations that choose to use this appendix, a Rescue Plan Checklist (RPC)
has been provided to assist them in developing a rescue plan(s) for the PRCS they may have to
enter. The RPC is designed so a rescue service organization can develop specific entry
procedures with the participation of the host employer.
It is also realistic to assume that some rescue organizations, particularly fire departments, may
not be given an opportunity for advance preparation with a host employer. This RPC is also
designed to assist rescue organizations during these situations as well. Rescue personnel who are
properly trained on PRCS operations can utilize the RPC to help identify any hazards and
address any control procedures and equipment needed.
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APPENDIX P - RESCUE AND EMERGENCY SERVICES
Before proceeding to use the RPC, it is necessary that rescue personnel receive appropriate
training. To assist with this task, the following general Standard Operating Procedures and
training are suggested. Rescue organizations should modify their training and rescue plans
accordingly to meet their specific situations. The elements of this program are arranged in the
following manner:
Preplanning
Training
Standard Operating Procedures (SOPS)
Preplanning
•

Determine the various types of permit spaces which are or likely to be encountered by rescue
team members.
Note to the Rescue Service: Appendix 0 provides a sample of a non-mandatory
letter which can be sent to employers by the rescue service to determine the
presence of any permit spaces and their particular hazards.

•
•
•

Designate on-site command and control structure. Designate rescue team members' duties.
Develop SOP for the permit spaces likely to be entered.
Determine availability of appropriate rescue equipment, for example:
−
Combination oxygen and combustible gas monitors
−
Full-body harnesses
−
Mechanical winch
−
Reeves (collapsible) stretcher
−
Stokes stretcher
−
Communication equipment
−
SCBAS/SAR
−
Ladders
−
Personal Protection Equipment
−
Explosion-Proof Lighting

Training
•

All members of the rescue team must receive training covering the following elements:
−
Permit Space Recognition
−
Permit Space Hazards
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APPENDIX P - RESCUE AND EMERGENCY SERVICES
−
−
−
−
−
−

−
−

Control of Permit Space Hazards
Atmospheric Monitoring Equipment and Testing Protocol
Use and Maintenance of Personal Protective Equipment
Rescue Equipment
Simulate Permit Space Rescues and Required Rescue Techniques
Basic First Aid and Cardiopulmonary Resuscitation (CPR), one member of the rescue
team must have a current certification for CPR and First Aid.
Requirements stated in paragraph (k) and (g) of 1910.146
Train personnel on how to use rescue plan checklist (RPC)

Standard Operating Procedures (SOPS)
•

These SOPS are merely examples. Rescue organizations may use this information to develop
their own SOPs.
−
−
−
−
−

−

−

−

−
−
−

−

Initiate on-site command system
Utilize rescue plan checklist
If available, review entry permit
Determine number and condition of occupants in the permit space.
If possible, attempt rescue without rescuers entering the permit space - If entry is
necessary, institute entry procedures
Utilize rescue entry checklist, institute appropriate procedures and use required
equipment
Secure area outside space and remove or control any potential hazards - Retrieving
victim(s)
Victim packaging-type required is indicated by the victim's injuries and size of the
opening
Determine victim's immediate needs, if possible remove victim promptly
Rescuer must never remove their respirator face piece to administer fresh air to the victim
If victim is trapped and cannot be moved promptly:
1. Provide air to the victim with SCBA or SAR
2. Oxygen cylinders must not be taken into a permit space if the oxygen could react with
any substances in the space and create an additional hazard
Provide necessary first aid/CPR and transport. Obtain material safety data sheets
(MSD's), if available, for the chemical the victim(s) was exposed to and provide this
information to the hospital treating the individual(s).

Yes

No

Trained
In
CPR
Yes

No

Currently
Certified
in First Aid
& CPR
Yes
No

Rescue Practice
Date & Practice
Session

Name of
Trainer
and
Date of
Training
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Name

Rescue
Equipment &
PPE Authorized
for use
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Location of Rescue ____________________

Note: The control procedures and equipment needed will depend on the specific confined space
rescue situation. It is the responsibility of the rescue personnel to determine the appropriate
action needed. Listed are the items that may need to be considered.

Entry Permit available

Yes ____ No ____
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Control Procedures and Equipment

No. of occupants in space _______________
Condition of occupants _________________
Approx. time Incapacitated ______________
No. of rescuers in space ________________

Permit Space Hazards

Te

Rescue on-site
Commander __________________________

F Oxygen less than 19.5%

•

•

•

•

•

•

•

•

F Oxygen more than 23.5%

•

•

•

3

•

•

•

•

•

•

•

•

•

•

•

3

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

F Explosive gases/vapors

•

•

•

F Explosive dust

•

•

•

3

F Toxic gases/vapors

•

•

•

•

•

•

•

•

F Engulfment

•

F Entrapment

•

•

•

F Mechanical

•

•

•

•

•

F Electrical

•

F Heat Stress

•

•

F Noise
F Falls/Slippery Surfaces
Specific Entry Procedures

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•
•

•
•

•

•

•
•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

Note: Rescue services may use the following space to list the specific entry procedures
for safe entry based on advanced preparation with the employer.

• = Control Procedure and Equipment Suggested

3 = Note, entry must not be made until explosive atmosphere Is removed.

Page 9

•

F Chemicals

•

•
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APPENDIX P - RESCUE AND EMERGENCY SERVICES

Rescue Plan Checklist

Acceptable Level

Oxygen

19.5%-23.5%

Explosive(Gas/Vapor)

<10% LFL

Explosive Dust

<LFL(5 ft. Visibility)

Carbon Monoxide

50 ppm

Hydrogen Sulfide

10 ppm

Testing Equipment calibrated Yes ___ No ___

Readings

SECTION V – APPENDICES

Substance

APPENDIX P - RESCUE AND EMERGENCY SERVICES

Atmospheric Testing Record

Name or initials of tester __________________
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CONTROLS/EQUIPMENT (Check all that apply)

Permit Space Location:

F ISOLATION

Purpose of Entry:
Entry Permit Valid for:

F BLANKING/BLINDING
Date:

to Date:

F DOUBLE BLOCK AND BLEED

Time:

to Time:

F LINE BREAKING/MISALIGNMENT

PERMIT SPACE HAZARDS
ATMOSPHERIC

F LOCKOUT/TAGOUT

F OTHER
YES

NO

F INERTING

Oxygen Deficiency

F PURGE/CLEAN

Oxygen Enrichment

F METHODS FOR SAFE COVER REMOVAL AND SECURING AREA

Explosive (Gas/Vapor)

F ATMOSPHERIC TESTING

Explosive Dust

F Periodic (Give Interval)

Carbon Monoxide

F Continuous

Hydrogen Sulfide

F VENTILATION

Other Toxic Gases/Vapors

F Natural

ENGULFMENT

F Continuous Forced Air

CONFIGURATION (Entrapment)

F Local Exhaust

MECHANICAL
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APPENDIX Q - ENTRY PERMIT FORM

ENTRY PERMIT

F ENTRY EQUIPMENT

ELECTRICAL

F Ladders

SUBSTANCE HAZARDOUS
TO SKIN OR EYES

F Other
F PERSONAL PROTECTIVE EQUIPMENT

OTHER POTENTIAL HAZARDS
(e.g., RADIATION, NOISE, ETC.)

F RESPIRATORY
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HEAT STRESS

F SAR
F Air Purifying
PERSONNEL
ENTRANT(S)

F PROTECTIVE CLOTHING (SPECIFY)
TIME IN

TIME OUT

F EYE AND FACE PROTECTION
F HEARING PROTECTION
F RESCUE AND RETRIEVAL EQUIPMENT
F Full Body Harness

ATTENDANT(S)

F Lifeline
F Tripod w/Mechanical Winch

ENTRY SUPERVISOR(S)

F Explosion Proof Lighting
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F SCBA

APPENDIX Q - ENTRY PERMIT FORM

ENTRY PERMIT, continued

F NON-SPARKING TOOLS
COMMUNICATION PROCEDURES USED BY
ENTRANT(S) AND ATTENDANT(S) Check all that apply

F INTRINSICALLY SAFE ELECTRICAL EQUIPMENT & GFCI

F VISUAL

F ROPE

COMMUNICATION EQUIPMENT

F VOICE

F RADIO

F Radio

F OTHER (SPECIFY)

F Phone
F Other
F HOT WORK PERMIT
F FIRE EXTINGUISHERS

RESCUE and EMERGENCY SERVICES
Names

Phone Nos.
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Summoning Procedure:

RESCUE PROCEDURES

CONDITION

ACCEPTABLE
LEVEL

PRE-ENTRY READINGS
(Reading)

OXYGEN
EXPLOSIVE
(GAS/VAPOR)
EXPLOSIVE DUST

(Time)

(Reading)

ENTRY READINGS
(Time)

19.5% - 23.5%
< 10% LFL
< LFL (5 FT.
Visibility)

CARBON MONOXIDE

50 PPM

HYDROGEN SULFIDE

10 PPM

(Reading)

(Time)

(Reading)

(Time)
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ATMOSPHERIC TESTING RECORD

APPENDIX Q - ENTRY PERMIT FORM

ENTRY PERMIT, continued

OTHER HAZARDS
(e.g., HEAT STRESS)
NAME(S) or INITIALS
OF TESTER
TESTING EQUIPMENT
USED

TYPE:

SERIAL
NO.

TYPE:

SERIAL
NO.

ENTRY AUTHORIZATION
ENTRY AUTHORIZED BY:
TIME:

SIGNATURE:

DATE:
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NAME:

ENTRY CANCELLED BY:
NAME:

TIME:

SIGNATURE:

DATE:
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ENTRY CANCELLATION

APPENDIX Q - ENTRY PERMIT FORM

POST ENTRY PERMIT AT ENTRANCE TO PERMIT SPACE

REASON FOR CANCELLATION:
F ENTRY OPERATION COMPLETED
F PROHIBITED CONDITION AROSE (SPECIFY)
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APPENDIX R – EMPLOYEE TRAINING LOG

EMPLOYEE NAME

__________________________
Date of Training

ASSIGNED DUTY(S)

_____________________________________
Signature of Trainer(s)
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APPENDIX S - EVALUATION AND SELECTION OF RESCUE SERVICES
In accordance with the requirements of the OSHA Permit-Required Confined Space Standard
1910.146, employers who designate rescue and emergency services to respond to a rescue
summons must ensure that the rescuer can perform their duties in ce safe, timely and proficient
manner. Answering the following questions will assist you in determining whether the rescuer is
capable of performing a rescue in the permit spaces at your worksite.
A.

Evaluation

1)

What are your needs in regards to response time? For example, if entry is to be made into
an IDLH atmosphere, or into a space that can quickly develop an IDLH atmosphere, the
rescue team or servic( would have to be standing by at the permit space. On other hand, if
the danger to entrants is restricted to mechanical hazards that would cause injuries (e.g.
broken bones, abrasions) a response time of 10-15 minutes might be adequate.

2)

How quickly can the rescue team or service get from its location to the permit spaces
from which rescue may be necessary? Relevant factors to consider would include: the
location of the rescue team or service relative to the employer's workplace, the quality of
the roads and highways to be traveled, potential bottlenecks or traffic congestion that
might be encountered in transit, the reliability of the rescuer's vehicles, and the training
and skill of its drivers.

3)

What is the availability of the rescue service? Is it unavailable at certain times of the day
or in certain situations? What is the likely hood that key personnel of the rescue service
might become unavailable at times? If the rescue service becomes unavailable while an
entry is underway, does it have the capability of notifying the employer so that the
employer can instruct the attendant to abort the entry immediately?

4)

Does the rescue service meet all the requirements of paragraph (k)(2) of the standard? If
not, has it developed a plan that will enable it to meet those requirements in the future? If
so, how soon can the plan be implemented?

5)

Is the service willing to perform rescues at the employer's workplace?

6)

Is an adequate method for communications between the attendant, employer and
prospective rescuer available so that a rescue request can be transmitted to the rescuer
without delay? How soon after notification can a prospective rescuer dispatch a rescue
team to the entry site?

7)

For rescues into spaces that may pose significant atmospheric hazards and from which
rescue entry patient packaging and retrieval cannot be safely accomplished in a relatively
short time (15-20 minutes), employers should consider using airline respirators (with
escape bottles) for the rescuers and to supply rescue air to the patient. If the employer
decides to use SCBA does the prospective rescue service have an ample supply of
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APPENDIX S - EVALUATION AND SELECTION OF RESCUE SERVICES
replacement cylinders and procedures for rescuers to enter and exit (or be retrieved) well
within the SCBA's air supply limits?
8)

If the space has a vertical entry over 5 feet in depth, can the prospective rescue service
perform entry rescues? Does the service properly perform entry rescues? Does the service
have the technical knowledge and equipment to perform rope work or elevated rescue, if
needed?

9)

Does the rescue service have the necessary skills in medical evaluation, patient packaging
and emergency response?

10)

Does the rescue service have the necessary equipment to perform rescues, or must the
equipment be provided by the employer or another source?

Service Evaluated: ________________

Date of Evaluation _________

Evaluator __________________________________
B. Selection
1. Can the service respond in a timely manner considering
the potential hazards identified?

Yes ___ No ___

2. Can the service perform proficiently with rescue-related tasks
and equipment while rescuing entrants from the types of permit
spaces identified?

Yes ___ No ___

** If the answers to the two questions above are “Yes,” the rescue service may be selected. If there is a “No” answer, the rescue
service shall not be selected until the deficiency is identified and eliminated.
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REFERENCES AND PERTINENT STANDARDS
ANSI Z88.2 - 1980, Practices for Respirator Protection1
ANSI Z88.2 - 1992, Respiratory Protection1
ANSI Z117.7 - 1989, Safety Requirements for Confined Spaces1
Federal Register, Thursday, January 14,1993, OSHA, 29 CFR Parts 1910, Permit Required
Confined Spaces for General Industry; Final Rule (3)3
Occupational Safety and Health Administration (OSHA), US Department of Labor, Code of
Federal Regulations, Title 29, Part 1910, General Industry Safety and Health Standards2
OSHA, Permit-Required Confined Space Training Material, March 1993. Office of Training and
Education, Des Plains, IL 600182
OSHA, Pamphlet 3079 - Respiratory Protection 2
OSHA, Pamphlet 3080 - Hand and Power Tools2
OSHA, Pamphlet 3120 - Control of Hazardous Energy (LOCkout/Tagout)2
OSHA 3140 - Confined Space Can Kill Poster
OSHA 3141 - Confined Spaces Pocket Card
OSHA 3075 - Controlling Electrical Hazards
OSHA 3138 - Permit-Required Confined Spaces
National Institute for Occupational Safety and Health (NIOSH) - A Guide to Safety in Confined
Spaces, Publication No. 87-1133
NIOSH Abstract - Request for Assistance in Preventing Occupational Fatalities in Confined
Spaces, January 19863
NIOSH - Pocket Guide to Chemical Hazards, Publication No. 97-1403
NIOSH - Safety and Health in Confined Workspaces for the Construction Industry -19853
________________________________
1

Available from American National Standards Institute, 11 West 42nd Street, New York, NY 10036 / www.a nsi.org

2

Available from OSHA Publications Office, 200 Constitution Avenue, N.W., Room N-3101, Washington, DC 20210 /
www.osha.gov

3

Available from Publication Dissemination, DSDTT, National Institute for Occupational Safety and Health, L Department of
Health and Human Services, 4676 Columbia Parkway, Cincinnati, OH 45226 / www.cdc.gov/niosh/homepage.html
4

Illustrations on pages 32 and 63 courtesy of ERM Northeast - Environmental, Safety and Health Consultants - A Division of
ERM Northeast Inc., New Karner Road, Albany, NY 12205

Organization:

office of fire prevention & control
NYS Division of Homeland Security and Emergency Services

FOLD

Name:
Please remember to:
Enter into the discussion enthusiastically.
Give freely of your experience.
Keep confidences and assume others will, too.
Confine your discussion to the topic.
Listen alertly and take accurate notes.
Provide constructive feedback.
Appreciate the other person’s point of view.
Practice learned skills on the job.
Be prompt and regular in attendance.

