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[image: image2.png]SECTION ONE

GENERAL GUIDELINES

The major goal of the Clty's Confined Space Entry Program is
to promote safe work practlces and precautions in an effort
to minimize the incidence of illness or injury experlenced by
the employees in the affected departments relative to
confined space entry.

Any enclosed space in the workplace is considered a confined
space if it has three specific features:

The space must have a size and shape that allows a
person to bodily enter it and perform assigned work.
Small machine enclosures or inspection portals with room

only for an employee’s head or shoulders do not qualify
as confined spaces.

It must have limited or restricted openings that could
make it difficult for a person to enter and leave it.

Doorways you can walk through are not considered limited
openings since they would not prevent rapid evacuation.-

It must be a space that is not designed for continuous
human occupancy. This generally limits confined spaces
to spaces entered infrequently or perlodlcally for
inspections, maintenance, cleaning or repair.

When an area in the workplace has all three of the above
features, it is considered to be a confined space subject to
this program.

There are two types of confined spaces - a non-permit
confined space and a permit-required confined space.

A non-permit confined space contains no physical hazards
capable of causing death or serious physical harm. 1In
addition, the department must document in writing that a non-
permit space has no possibility of containing any atmospheric
hazards.

A permit-required confined space is a confined space with at
least one of the following four characterlstlcs.

Contains or has the potential to contain a hazardous
atmosphere.

Contains a liquid or finely divided solid material, such
as sand, fine dirt, sewage, that could surround or
engulf an entrant.
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[image: image3.png]Has an internal shape, such as inwardly converging walls
or floor that slopes downward and tapers to a smaller
cross section, that could cause an entrant to be trapped
or asphyxiated.

Has any other characteristic that is recognized as a
serious safety or health hazard.

If a confined space has any one of the above characteristics,
it is then classified as a "permit-required confined space".

It is the responsibility of each Department Head to determine
whether this program applies to thelr respective departments
by evaluating each potential confined space and determining
if it falls under either a "non-permit confined space" or a
"permit-required confined space". The Risk Management
Department will be available for assistance.

If your initial survey shows no confined spaces in your
department and you have no employees engaged in confined
space entry at any other facility, you have no further
responsibility under this program.

If on the other hand, a department has either a non-permit
required confined space or a permit-required confined space,
the department will identify their confined spaces as an
appendix to this program and advise all employees in their
department of all confined spaces with which they may be
working.

The department must also post danger signs at each
identified permit-required confined space. The sign may read
"DANGER - PERMIT-REQUIRED CONFINED SPACE" or other similar
language would satisfy the requirement for a sign.

After the initial classification of any confined spaces in
your department, the possibility exists that a non-permit
confined space may become a permit-required confined space.
If the change is only temporary, only a temporary sign is
required. But if the change is permanent due to operational
requirements, then permanent signs are required.

All identified confined spacés will be evaluated annually and
documentation kept on file for three years.
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PERMIT-REQUIRED CONFINED SPACE

Once you have identified all the confined spaces in your
department - either non-permit required or permit-required
confined spaces - you will know which spaces will be "permit-
required confined spaces".

An effective permit-required confined space program has two
basic goals. The first is to control space hazards by using
good engineering and work practice controls. The second is
to verify the safety of each confined space by an aggressive
program of atmospheric testing, monitoring and inspection.

There are thirteen specific areas that must be included in
our permit space program. Each specific area will be
discussed individually.

PREVENTING UNAUTHORIZED ENTRY - You are required to establish
procedures for preventing entry to permit-required confined
spaces by unauthorized personnel. Possible actions include
training all employees 1in your department and providing
necessary information to all visitors. Other options are
posting warning signs, erecting barriers or fences,
installing locks or covers at entry points, or any other
physical means to allow only authorized entrants.

Post appropriate signs near permit-required confined spaces
to notify your employees of potential hazards and that only
authorized entrants may enter the confined space.

All your employees need this information to understand the
seriousness of the hazards they may face. If they are not
involved in confined space entry, they need to know not to
enter the confined space.

IDENTIFYING PERMIT-REQUIRED CONFINED SPACE HAZARDS - You must
identify and evaluate the hazards of each identified confined
space in your department. See Section Four for further
discussion of confined space hazards.

DEVELOP SAFE ENTRY PRACTICES - According to this program,
safe entry practices include, but are not limited to, the
following actions:

Specifying acceptable entry conditions

Isolating the permit space
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[image: image5.png]Purging, inerting, flushing or ventilating the permit
space as necessary to eliminate or control atmospheric
hazards.

Provide pedestrian, vehicle or other barriers as
necessary to protect entrants from external hazards

Verifying that conditions in the permit-required
confined space are acceptable for entry throughout the
duration of an authorized entry, work and exit

In the final analysis, acceptable entry conditions mean the
conditions that must exist in a permit-required confined
space to allow entry, and to ensure that employees involved
in the entry can safely enter into, work within and exit the
space.

The key to achieving acceptable entry conditions is
systematic implementation of hazard controls. The most
significant hazard that must be controlled in permit-required
confined spaces is contamination of the atmosphere.

An effective permit-required confined space program must
ensure that any atmospheric contaminants present in a
confined space are maintained below their permissible
exposure limits (PEL). However, you must not overlook other
confined space hazards as identified in Section Four.

Procedures for isolating confined space hazards and purging,
cleaning, inerting and ventilating confined spaces are
discussed in detail in Section Four and Section Six.

External hazards include many situations, objects or persons,
ranging from motor vehicles to unauthorized entrants. You
should be aware of possible external hazards such as exhaust
from machinery or motors entering the confined space or any
degrading of atmospheric quality.

EQUIPMENT USE AND MAINTENANCE - You will provide your
employees with all necessary equipment for confined space
entry operations and ensure that the equipment is properly
maintained and tested. You will also ensure that all your
employees entering a confined space are properly trained in
the use of required equipment.

Equipment for which you are responsible is specified below.
It includes all equipment used for:

Atmospheric testing and monitoring before and during
entry

Ventilation to achieve and maintain acceptable entry
conditions
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[image: image6.png]Communications to maintain contact with entrants or to
summon rescue services

Personal protective equipment, when engineering controls
and work practices do not adequately protect employees

Lighting needed for employees to see well enough to work
safely and to exit the space quickly in an emergency

Barriers and shields to protect entrants and exclude
bystanders

Safe entry and exit of permit spaces (ladders, stairs,
etc)

Rescue and emergencies, when not provided by rescue
services

Any other equipment necessary for safe entry into and
rescue from permit-required confined spaces

A listing of all your equipment being used in permit-required
confined space must be kept on hand, how it will be
maintained, how to determine if is in usable condition and
who is responsible for this equipment.

All your employees who use confined space equipment must be
trained in its use and maintenance. Employees should have

practice sessions using this equipment if it been a long
period since they used it last.

If required equipment is not available or does not function
properly, the entry into the permit-required confined space
is terminated. Entry is not allowed to resume until all
proper equipment is on hand and functioning properly.

TESTING FOR ACCEPTABLE ENTRY CONDITIONS - This includes all
testing conducted before an entry as well as all testing and
monitoring activities to ensure that acceptable entry
conditions are maintained throughout the entry.

First, test conditions in the permit-required space to
determine if acceptable entry conditions exist before entry
is authorized to begin. Continue to test or monitor the
space as necessary to determine if acceptable conditions are
maintained during the course of entry, work and exit.

If isolation of a space is not feasible because it is large
or is part of a continuous system such as a sewer, pre-entry
testing must be performed to the extent feasible before
authorizing entry. If entry is authorized, entry conditions
must be continuously monitored in all areas where entrants

are working.
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[image: image7.png]When testing for atmospheric hazards in any situation, test

first for oxygen, then for combustible gases and vapors and

finally for toxic gases and vapors. Atmospheric testing and
monitoring are discussed in detail in Section Five.

PROVIDING PERMIT-REQUIRED CONFINED SPACE ATTENDANTS - At
least one attendant must be outside the permit-required
confined spaces to be entered for the entire duration of
entry operations. Attendants may be assigned to monitor more

than one space, provided they can effectively perform their
duties for each permit space that is monitored.

ATTENDANT EMERGENCY RESPONSE PROCEDURES - You need to provide
the attendant with some means of communication (radio,
walkie-talkie or cellular phone) to enable the attendant to
respond to an emergency involving the confined space they are
monitoring.

TRAINING AND DUTIES OF ENTRY PERSONNEL - Employees who must
be trained entry operations include authorized entrants,
attendants, entry supervisors and persons who test or monitor
the atmosphere in a permit-required confined space. This
subject is further detailed in Sections Eight and Nine.

RESCUE AND EMERGENCY SERVICES - All attendants should have
some means of communications to summon rescue services. The
attendant will not enter the confined space to attempt rescue
unless he/she is fully trained in confined space rescue and
another employee assumes the. roll of attendant. The
attendant will also prevent any untrained/unauthorized
individual from entering the confined space to attempt
rescue. See Section Ten for further information.

WRITTEN PERMIT SYSTEM - You must ensure that confined space
entry permits are properly prepared and issued by a competent
authority. Section Seven is a detailed discussion of the
requirements for an effective permit system.

CONCLUDING ENTRY - Procedures for concluding an entry include
closing off a permit space, cancelling the permit and
notifying the issuing authority that the confined space is
closed and permit cancelled.

PROGRAM REVIEW AND REVISION - This is a continuous process
where the issuing authority and the confined space team
leader/supervisor monitor each entry and evaluate their
procedures to improve employee safety. Examples of
circumstances requiring review are:

Any unauthorized entry to a permit space
Detection of a permit space hazard not covered by the

permit
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[image: image8.png]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

Employee complaints about the effectiveness of this
program

ANNUAL COMPLIANCE REVIEW - You should review the permit
system periodically in light of actual entry, work and exit
experiences to determine how it can be improved.
Additionally, you should perform a single annual review
covering all entries performed during a 12-month period. If
no entry is performed during this period, no review is

necessarye.
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NON-PERMIT SPACES

Every confined space identified during the initial workplace
evaluation should be considered a permit-required confined
space until further investigation reveals the nature and
extent of its specific hazards.

You may determine that a particular confined space, initially
classified as a permit-required confined space, contains only
atmospheric hazards. A non-permit confined space is a
confined space that does not contain or - in the case of
atmospheric hazards - does not have the potentlal to contain
any hazard capable of causing death or serious physical harm
to the entrant.

If testing and inspection confirm one or more hazards in a
permit-required confined space, but these hazards can be
completely eliminated, this space can be reclassified as a
non-permit confined space.

The first procedure for allowing reclassification of a
hazardous confined space is to attempt to eliminate all its
hazards without anyone entering the space. If every hazard
can be completely eliminated in this manner, the permit-
required confined space may be reclassified.

NOTE: If the entrants must enter the confined space to
eliminate the hazard, the entry must be done under the
permit-required conflned space procedures, Section Seven.

If testing and 1nspect10n during entry demonstrate there are
no actual or potential atmospheric hazards and all other
hazards within the permit-required confined space have been
eliminated, the permit space may be reclassified as a non-
permit confined space.

The non-permit confined space will remain as long as the
hazards are abated. If at any time the space become
contaminated by any hazard, the entrants will evacuate the
space and re-enter using permlt requ1red confined space
procedures.

NOTE: Controlling atmospheric hazards using forced air
ventilation does not constitute elimination of those hazards.
Permit space with actual or potential atmospheric hazards

that can be controlled but not eliminated by ventilation
cannot be downgraded to non-permit required confined spaces.
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[image: image10.png]Once a confined space has been entered, ensure that the
entrance to the confined space, whether non-permit or permit-
required, is adequately guarded by barriers or fences. This
temporary gqguard must be installed so that it prevents
employees from accidentally falling through the opening
and/or protects each employee working in the space from
objects falling into the space.

When testing the atmosphere in a confined space, the testing
equipment must be calibrated according to the manufacturers
specifications. Also, the tests of the atmosphere must
follow a specific order.

First, test for oxygen content
Second, test for flammable gases and vapors
Finally, test for potential toxic air contaminants

More specific details on atmospheric testing are found in
Section Five.

If ventilation is used in a confined space, it must be
continuous forced air ventilation to prevent any accumulation
of atmospheric hazards. To ensure compliance, the following
procedures must be used:

No employee may enter the space until continuous forced
air ventilation has controlled any hazardous atmosphere
in the space

Blowers, vents or ducts must be placed and directed in a
manner that will ventilate the immediate area where
workers will be present. Forced air ventilation must
continue until all employees have left the space.

The air supply for the forced air ventilation system
must originate from a clean source. Ensure that the
intake is not near any potential sources of contaminate,
such as vehicle exhausts, herbicides and pesticides,
etc.

The atmosphere within the space must be periodically
tested. For normal permit-required confined space, test
the atmosphere at initial entry and every one-half hour.
If hot work (welding, cleaning with solvents, using
materials whose contents have a toxic effect according
to their MSDS) is being done, test the atmosphere
continually.
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[image: image11.png]If a hazardous atmosphere is detected during entry or while
work is being performed in the confined space every employee
in the confined space must evacuate immediately.
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HAZARD IDENTIFICATION

The first step in this program was to evaluate the workplace
and identify all permit-required confined spaces. The second
step is to determine the nature and severity of the hazards
present in each space before employees are allowed to enter.

The greatest concern to our employees are those hazards
considered to be immediately dangerous to life or health -
known as IDLH. IDLH refers to any condition posing one or
more of the following threats:

An immediate or delayed threat to life

A threat that would cause irreversible adverse health
effects

A threat that would interfere with an individual’s
ability to escape unaided from a permit space

Some of the major IDLH hazards that workers may encounter in
a permit-required confined space are:

Atmospheric hazards

Thermal or chemical burns

Mechanical force hazards (moving parts, blades, etc)
Engulfment in liquids or finely-divided solid particles

(sewage, water, etc)

Studies have found that 90% of employee injuries and deaths
happen as a result of hazardous atmospheres. Therefore,
testing atmospheres in permit-required confined spaces 1is
extremely important and a vital element in keeping our
workers safe. A hazardous atmosphere may be caused by one or

more of the following:

A flammable gas, vapor or mist in excess of 10% of its
lower flammable limit (LFL)

An airborne combustible dust at a concentration that
meets or exceeds its LFL

An atmospheric oxygen concentration below 19.5% (oxygen-
deficient) or above 23.5% (oxygen-enriched)
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[image: image13.png]An atmospheric concentration of any substance that could
result in employee exposure to toxic air contaminants in
excess of permissible exposure limits (PEL)

Any other atmospheric condition that is immediately
dangerous to life or health (flooding rains, toxic
spills, outside air contaminants that could enter the
confined space by ventilation)

Asphyxiation is the leading cause of worker death in confined
spaces. Eventhough the atmosphere in a permit-required
confined space may be non-toxic, an oxygen deficient (less
than 19.5%) or an oxygen enriched (over 23.5%) may cause
serious health problems and even death.

Normal fresh air contains about 20.8% oxygen and the oxygen
in a confined space should be about the same. The oxygen in
a permit-required confined space may be within tolerances
when work begins, but several actions may "eat up" the
oxygen. Any "hot work" in a confined space (welding,
burning) may use up the oxygen in the space. That 1s why
when doing "hot work" in a confined space, both the oxygen
and toxic gases are continually checked.

Some of the symptoms of a worker suffering from oxygen
deficiency are:

Poor judgement

Loss of coordination

Fatique

Vomiting

Unconsciousness

Death
The required attendant at each permit-required confined space
along with the entrants must be able to recognize the
symptoms of oxygen deficiency. Several rules dictate ensuing

actions by all workers.

The entrants should keep an eye on each other and be
able to recognize oxygen deficiency symptoms.

The attendant should stay in communication (visual or
audio) with all entrants
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[image: image14.png]The attendant and any entrants that have escaped an
oxygen deficient atmosphere should not return into the

confined space unless trained in confined space rescue
(Section 10)

Another danger in confined spaces is flammable atmospheres
which contain gases, vapors or airborne dusts that may burn
rapidly upon contact with an ignition source such as heat,
open flames or electrical sparks.

During operations such as scraping or scaling, dislodged
residues may mix with the air creating a combustible
atmosphere. Especially during hot work, the concentration of
flammable contaminants may rise to unsafe levels. Never
conduct hot work within three feet of known fire hazards,
such as fuel tanks.

Changes in oxygen concentrations must also be monitored.
While it is not flammable itself, oxygen is necessary for alk
combustion to take place. A hlgh volume of oxygen in a
confined space can cause even materials that are normally
nonflammable to burst into flames at the smallest spark.

When enterlng a permlt required confined space, the oxygen
level is checked first. The next test is for toxic
atmospheres.

Toxic atmospheres in confined space can cause serious health
problems and even death. Their poisonous physical effects
may be immediate, delayed or a combination of both. For
example, exposure to low concentrations of carbon disulfide
gas (CS2) causes unnoticed but cumulative brain damage, while
high concentration quickly result in death.

Toxic contaminants may be gases, vapors, fumes or airborne
dusts. The most common gases encountered in confined spaces
are carbon monoxide and hydrogen sulfide.

Some substances combined with air pose entirely different
atmospheric hazards at different concentration levels. For
example, methane gas is harmless below a concentration in air
of 10%, explosive between 10% and 90% and asphyxiating above
90%.

Mechanical hazards are sometimes present in some confined
spaces. Nearly all mechanical or electrical energy hazards
can be prevented by an effective lockout/tagout program.
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[image: image15.png]However, forgetting to lockout or failure to completely
isolate hazardous energy due to ineffective lockout can
result in dismemberment or death caused by mechanical force
injury.

Engulfment hazards are a real concern with our workers who
malntain the miles of sewer and water lines in the City.
Whenever working in sewer or water lines, both the entrants
and the attendant must be fully aware of their surroundings.
Failure of the line block, forgetting to lockout a line valve
or a sudden surge of water from a thunderstorm may easily
engulf entrants in a confined space.

Heat stress hazards in a confined space can become a very
dangerous situation that affects entrants. The heat in a
confined space may even be a serious health threat,
especially when doing hot work. And the symptoms of heat
stress may be identical to oxygen deficiency. Attendants
must be constantly on alert for any indications that may make
the confined space a serious health hazard.

Determining all the hazards present or possible in a confined
space must be accomplished for each space and you must
determine their nature and severity. In conducting your
hazard determination, all aspects of the space should be
addressed and all potential hazards should be considered,
even those that appear unlikely.

In identifying the potential or actual hazards, look at
atmospheric hazards, mechanical hazards and physical hazards.
Some atmospheric hazards may become activated when disturbed,
such as agitation of sludge may release trapped gases. All
moving equipment, electrical lines or engulfment hazards must
be identified and locked out to prevent injury to the
entrants. And physical hazards, such as size of the space or
location of the opening, must be addressed and abated.

In short, every possible hazard, either inside the confined
space or outside the confined space, must be identified. If
during an entry into a confined space, a new or unanticipated
hazard is encountered, the entry must be immediately

terminated and not resumed until that hazard has been abated.
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[image: image16.png]Entering a confined space is hazardous, but with proper
hazard control, the entry can be made safe. Some common
hazard control measures are:

Atmospheric testing before entering a confined space
Ventilating a confined space to make the atmosphere safe
Complying with lockout/tagout procedures

Providing proper personal protective equipment to
entrants and training the entrants on its use

Eye protection

Respiratory protection (SCBA)
Protective clothing

Hearing protection

Foot protection

Head protection

Hazard identification and control are extremely essential to

provide entrants with as safe an environment as possible to
prevent injury or death.



[image: image17.png]SECTION FIVE
ATMOSPHERIC TESTING

Because air does not move freely through most confined
spaces, hazardous vapors or gases often collect inside the
space creating extremely hazardous situations. This section

presents information on testlng and monitoring confined space
atmospheres. There a few basic rules:

First and foremost, never allow entry into a closed,
confined space without testing the atmosphere within the

space for oxygen, flammable vapors and toxic substances,
in that order.

Never enter a closed confined space that you do not have
a requirement for entering

Verify that the proper steps have been taken to make the ’
confined space safe for all entrants and for the entire
period of their entry

Understanding atmospheric testing in confined spaces means
knowing the:

Three types of atmospheric tests
Importance of equipment calibration
Procedures for testing and monitoring

Proper actions to take if the atmosphere is unsafe

Normal atmospherlc oxygen is 20.8%. An oxygen level below
19.5% (oxygen deficient) is hazardous to health and a level
above 23.5% (oxygen enriched) presents a fire hazard. If the
oxygen level in a confined space is not within 19.5% and
23.5%, entry is not authorized. Ventilation (Section Six)
may be used to bring the oxygen content within tolerances.

Flammable gases and vapors often are odorless and invisible.
But if present in a confined space at certain concentrations,
even a minor source of heat or spark can cause them to
explode or burn violently.
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[image: image18.png]When testing for flammable gases and vapors, ensure that the
entire confined space is tested. 1In some confined spaces,
the physical configuration of the space may hold pockets of
flammable gases and vapors. For example, 1n sewer lines,
breaks or turns in the line may hold trapped gases. Ensure
testing of the entire confined space.

Even is oxygen content is normal and flammable vapor tests
are negative, toxic gases may still be encountered in the
confined space. And some of these toxic gases and vapors may
cause severe health problems or even death. Toxicity testing
is a matter of life or death.

The permit-required confined space entry permit will identify
the toxic gases or vapors that could be present in the space
and give their tolerance levels. If any of the tests exceed
these levels, entry is terminated.

Remember when testing for either oxygen, flammables and
toxins, test all areas of the confined space - top, middle,
bottom and any turns or curves if possible.

Many different instruments are available and used for testing
atmospheres in confined spaces. When used according to the
manufacture’s instructions, they will provide accurate
readings. No matter which type of instrument is used, always
follow the manufacturer instructions for use and

calibration.

Before using any type of monitoring instrument, ensure that
they are performing properly by using the following
guidelines:

Inspect the instrument for external damage or wear

Calibrate the instrument according to manufacture’s
instructions

Perform a function test of the instrument

The purpose of pre-entry testing is to warn entrants of
atmospheric hazards before they enter a confined space. Do
not assume that if a confined space was safe before, it will
still be safe for re-entry.

Always test the space for all possible hazards before work
beings, at the beginning of each shift, after lunch,
following an extended work break or when entry activities
will be continued by a new shift of entrants.
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[image: image19.png]NOTE: When performing hot work in a confined space,
continuous monitoring by the attendant is required.

What happens when the atmosphere becomes unsafe for any
reason? EVACUATE THE SPACE IMMEDIATELY. After evacuation,
identify and control, if possible, the source of the trouble.
Then retest the atmosphere. If the air is still unsafe,
terminate the permit and notify your supervisor.



[image: image20.png]SECTION SIX

VENTILATION

One of the most effective methods for controlling atmospheric
hazards in confined spaces is through ventilation. Two types
of ventilation may be used - natural or forced (mechanical).

Natural ventilation depends on the natural movement of air
without mechanical assistance. But in many cases, natural
movement of air in confined spaces is severely restricted by
the physical layout of the confined space or the small
opening into a confined space.

Mechanical ventilation may be used to move air into or out of
a confined space. Air may be forced into a confined space to
increase oxygen levels or exhausted to lower or eliminate
flammable or toxic atmospheres. Sometimes, both types of
ventilation may be used if situations warrant.

Basically, supply ventilation brings outside air and forces
it into the confined space through available openings.

Supply ventilation increase oxygen levels and/or disperses
flammable or toxic atmospheres. The primary caution in using
supply ventilation is the position of the supply fan. It
must be suppling clean air, not contaminated by other
environment sources such as vehicle exhausts or toxic spills.

Exhaust ventilation takes air out of a confined space. 1If
exhausted correctly, the exhausted air is replaced by fresh
air through the confined space opening or entrance. The
primary caution with this type of ventilation is that not all
the available oxygen in the confined space is exhausted out
and not replaced.

Ventilation devices may be common fans, centrifugal flow
fans, axial flow fans and air ejectors depending on its
application.

Duct work contains the air stream and directs the air
produced by fans. Some ducts are flexible and may be
tailored to general purpose use. Other ducts are rigid and
are usually used at a specific confined space.

Although ventilation can help eliminate atmospheric hazards,
you can’‘t just turn the fan on and go about your work. It
takes time to ventilation confined spaces - several minutes
to sometimes over an hour.
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[image: image21.png]Additionally, ventilation is never a substitute for proper
atmospheric testing prior to entering a confined space.
Testing is critical to ensure that the ventilation system you
are using is actually doing the job for which it is intended.

If ventilation is required to work in a permit-required
confined space and the fan fails, evacuate the confined
space. Depending on the power source of the fan, a power
outage is not uncommon. If using an auxiliary gasoline or
diesel power source, it may run out of fuel. No matter the
circumstance, if the fan fails, evacuate the confined space
until the failure is corrected.

Never assume that the air in a confined space is safe.

Always perform every test or control procedure listed on the
permit before entry.

If used properly, ventilation is an effective way to control

the atmosphere in a confined space. Always follow the safe
rules for safe ventilation and use the correct equipment for
the specific confined space.
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ENTRY PERMIT SYSTEM

The entry permit system is the most important element of the
Confined Space Program. When the entry permit system is
followed, it minimizes the instances of injury or death while
working in a confined space.

The entry permit insures that all elements of an entry are
reviewed and analyzed prior to entry and that employee safety
is emphasized. An effective entry permit documents:

Completion of measures necessary to establish acceptable
entry conditions

Authorized personnel who certify acceptable entry and
work conditions

Posting of entry permit to alert employees to permit
space hazards

Authorized duration of the permit as related to work to
be done

Permit cancellation procedures

Procedures to retain cancelled permits for a least one
year to facilitate annual permit space reviews

Other necessary preparation, implementation and
cancellation procedures which consider the unique
activities, resources and safety concerns of your
department’s particular tasks

The entry permit is the actual written document that allows
entry into a permit required confined space and controls all
operations performed during that entry. It is a concise
summary of procedures posted at the entry to the space so
entry team members are aware of hazards, methods of control
and safe procedures required.

Before authorizing entry into any permit required confined
space, the department must document the completion of all

measures required for safe entry operations by preparing an
entry permit.
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[image: image23.png]There are five key responsibilities that each department must
accept as part of the entry permit system:

Before entry begins, the entry supervisor identified on
the entry permit must sign the entry permit to
authorize entry

The completed permit must be made available to all
authorized entrants at the time of entry, by posting it
at the entry portal or by any other equally effective
means, so entrants can confirm that pre-entry
preparations have been completed

The duration of the entry permit must no exceed the time
required to complete the assigned task or job identified
on the entry permit

The entry supervisor must terminate entry and cancel the
entry permit when either the entry operations covered by .
the permit have been completed or a condition that is
not allowed under the entry permit arises in or near the
permit required confined space

Each department must retain each cancelled entry permit
for at least one year to facilitate the review of the
permit required confined space program. Any problems
encountered during an entry operation must be noted on
the actual permit so that appropriate revisions to the
permit space program can be made

Upon completion of the entry covered by the entry permit and
after all entrants have exited the permit required confined
space, the entry supervisor must cancel the permit. While
the entry permit must be cancelled upon completion of the
work, it may also be cancelled at any time if conditions
develop that are in violation of the permit or pose a safety
hazard to the entrants.

The entry supervisor must account for all entrants and that
they have all exited the permit required confined space
before cancelling any entry permit.

The entry permit that documents compliance with our Confined
Space Program and authorizes entry to a permit required
confined space must be completed fully and accurately to
ensure that a safety entry is being accomplished. Each
printed entry must be filled-in, checked-off or the
designation "N/A" or not applicable entered. No blank spaces
are allowed.
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[image: image24.png]PERMIT NO. - Each department will devise a numbering sequence
to track the number of entry during a calendar year. The
department may use a numbering system that identifies both
the department and the next sequential number - 2010-001.

SPACE TO BE ENTERED - Each department may either number each
of their confined spaces or enter an exact location of the
confined space.

PURPOSE OF ENTRY - Enter the exact task or job to be
accomplished in the confined space. For example, checking
for cracked lines, cleaning lines, welding seams, etc.

LOCATION/BUILDING - Enter the location or building in which
the confined space is located.

AUTHORIZED DURATION OF PERMIT - Enter the date and time
for which the entry permit is valid. DO NOT enter more time
than is necessary to complete the assigned task or job.

PERMIT SPACE HAZARDS - These are the hazards identified when
the confined space was initially inspected and identified and
on file in the department.

EQUIPMENT REQUIRED - Identify all the equipment that will be
necessary to complete entry and tasks involved.

PREPARATION FOR ENTRY - Ensure that all affected departments
are notified, isolation (lockout/tagout) procedures have been
done and the most important element - pre-entry briefing to
the entrants on specific hazards they may encounter in the
confined space.

COMMUNICATION PROCEDURES - How are the attendant and the
entrants going to communicate with each other - radio,
verbally with line of sight, rope pulls, etc.

AUTHORIZED ENTRANTS - List by name every entrant.

AUTHORIZED ATTENDANTS - List by name every attendant to be
used.

EMERGENCY SERVICE - List the name of the organization that
will respond to emergency situations - local fire department,
Goodfellow AFB, department emergency rescue team, etc. Also
provide the phone number of the emergency service and the
method of contact that will be used by the attendant.

ALL THE ABOVE ITEMS ON THE CONFINED SPACE ENTRY PERMIT MUST
BE COMPLETED BEFORE ENTRY IS AUTHORIZED.
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[image: image25.png]Now that the pre-entry items have been completed for a
confined space entry, the next step if testing of the
atmosphere.

NOTE: TEST IN ORDER FOR - There is a specific and binding
order in which to test the atmosphere of a confined space.
The order is oxygen first, flammability second and toxins
last. The acceptable levels should be listed in the Testing
Record portion of the entry permit.

TESTING RECORD - The individual responsible for testing the
atmosphere will record the testing done, the result of the
testing, the time the tests were completed, and the testers
initials. In some situations such as "hot work", testing of
the atmosphere will be continuous. The acceptable levels are
as follows:

Oxygen - No less than 19.5% or more than 23.5%
Flammability - Less than 10% of LEL/LFL
H2S - Less than 10 parts per million (PPM)
. Toxic - Specify which toxin(s) are involved
CL2 - Less than 0.5 PPM
CO - Less than 35 PPM
SO02 - Less than 2 PPM
Heat - List the temperature in the confined space
Other - Used if any other items need to be addressed

Testers Initials - The tester initials that all the
appropriate tests have been completed and recorded

AUTHORIZATION BY ENTRY SUPERVISOR - After all the blanks have
been filled-in and all the tests have been accomplished and
are within tolerances, the entry supervisor certifies that

entry may begin. He/She prints their name and signs the
entry permit. Entry may begin.

The permit must be posted/displayed at the job site for the
duration of the entry and visible to all entrants prior to
entry, attendants, and any other employees or non-city
personnel that are in the area. Each department may devise
an entry permit postings system that allows full view of the
entry permit and the entry permit is posted at the entrance
of the confined space for which it applies.

7-4



[image: image26.png]In some instances when working in a confined space, it will
be necessary to use tools or procedures that increase the
risk of injury or death. Such operations as welding,
drilling, soldering, or use of electric tools may be
necessary to accomplish the required jobs or tasks. When
this type of equlpment lS used, a Hotwork Permit must be
issued. This permit is in addltlon to the Confined Space
Entry Permit.

The Hotwork Permit will completed by the entry supervisor and
have its own Permit Number. As in the case of the Confined
Space Entry Permit, all entries will be completed or filled-
in with N/A. The top portions of the Hotwork Permit are
similar to the Confined Space Entry Permit and will be
completed the same way.

SOURCE OF IGNITION - Identify the type of equipment that will
be used in the confined space. If more than one type of
equipment is being used, mark each one and use N/A for the
others.

THIS HOTWORK PERMIT MAY BE SIGNED AND HOTWORK AUTHORIZED ONLY
AFTER SATISFACTORY COMPLIANCE WITH ALL ITEMS OUTLINED IN THIS
PERMIT - Each question must be answered with "YES" or "N/A"
or the hotwork permit is cancelled.

When completed, the entry supervisor will print and sign
his/her name and work may begin.

This Hotwork Permit must also be posted at the entrance to

the confined space and displayed the same way as the Confined
Space Entry Permit.
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[image: image27.png]CONFINED SPACE ENTRY PERMIT |peaur vo.

General Information:

18pace to be Entered: Purpose of Entry:
Location/Building: Authorized Duration of Permit:
Date: to
Time: to
PERMIT SPACE HAZARDS EQUIPMENT REQUIREI

Oxygen deficiency (less than 19.5%) PPE:
Oxygen enriched (greater than 23.5%)
Flammable gases or vapors

Airbome combustible dust

Toxic gases or vaports

Mechanical hazards

Electrical shock

Corrosives

Other:

Respiratory Protection
Testing Equipment
Communications

Rescue Equipment

Other

PREPERATION FOR ENTRY

Notified affected dept
Isolation methods used
Pre—entty briefing on specific hazards

COMMUNICATION PROCEDURES
Between attendants & entrants

Additional permit required AUTHORIZED ENTRANTS
Other List by name
EMERGENCY SERVICE

dame of service

Phone Number

Method of Contact AUTHORIZED ATTENDANTS

List by name

NOTE: Test in order for

Oxygen
Flammability

Toxins |
TESTING RECORD Result Time Result Time Result Time Resuit Time
Oxygen
Flammability
H2S
Toxic (specify)
cL2
CcO
s02
Heat
Other ‘
Testers Initials

AUTHORIZATION BY ENTRY SUPERVISOR

in this confined space.

Printed Name Signature Date

| certify that all required precautions have been taken and necessary equipment is provided for safe entry and work

Time

THIS PERMIT MUST BE POSTED ON THE JOB SITE *** GOOD ONLY ON INDICATED DATE




[image: image28.png]HOTWORK PERMIT

PERMIT NO:
General Information
|Space to be entered: Hotwork to be Performed:
—ocation/Building Authorized duration of permit: Date
Time

SOURCE OF IGNITION

Acetylene torch Electric tools Soldering
Abrasive saw Heliarc welding Drilling
Electric arc Propane torch Other

Floors swept clean of combustibles?
Remaining combustible or flammable
materials 35 feet horizontally as well as
vertically from source of heat?
Non-movable combustible or flammable
materials isolated, covered/shielded
with fire retardant material?

Vertical and horizontal openings within
35 feet sealed or covered for
sparkfvapor control?

Heat transmission, conduction, radiation
controlled?

Hazardous material transfers disconneted
within 60 feet of hot work?
Lockout/tagout of electrical, mechanical,
chemical, blanking, cap piping
implemented?

Vessels, equipment drained, purged,

I ventilated, cleaned?

Inert gas blankets required?

Welding, cutting fume ventilation or
respirator required?

Building/area air currents and outdoor
wind direction known? :

Hazardous material spill release equip—
ment and countermeasures available?

THIS HOTWORK PERMIT MAY BE SIGNED AND HOTWORK AUTHORIZED ONLY AFTER SATISFACTORY
COMPLIANCE WITH ALL ITEMS OUTLINED IN THIS PERMIT

Supervisor notified work location and
time of operation?

Involved personnel and contractor
employees advised of hazards?

Means of egress identified and
available?

Fire protection equipment available and -
operational? ’
Automatic fire sprinkler system
operational?

Oxygen—rich environment evaluated?
Continuous monitoring of atmospheric
conditions maintained?

Checking for flammable/combustible
gas and oxygen levels?

Special danger, caution, waming signs
posted? '
Trenches over four feet deep shored
or sloped?

Firewatch provided during work and 30
minutes after completion of work?
Work areas and adjacent areas where
sparks may have spread checked out
30 minutes after work completed?

Title Printed Name

This permit is valid only so long as work conditions existing at the time of issuance continue. It expires
on any change in condition that adversely affects safety of the work area while work is in progress.

| have personally inspected the location where the above work is to be done. | have checked forcompliance with the
safety precautions listed on the permit and authorized the work to be performed.

Signature Date

I .
THIS PERMIT MUST BE POSTED ON THE JOB SITE *** GOOD ONLY ON INDICATED DATE




[image: image29.png]SECTION EIGHT
GENERAL TRAINING REQUIREMENTS

Each employees who enters a confined space or is an attendant
at a confined space shall receive training in their duties
and responsibilities and how to safely accomplish those
duties and responsibilities. Proper training may save their
lives.

The need for training is amply supported by the many
accidents that occur each year in confined spaces. ~And many
of those deadly accidents are caused by lack of training or
lack of understanding by would-be rescuers who die trying to
assist those trapped in confined spaces.

For employees in a department who do not enter or serve as
attendants in confined space, just a general overview of

confined space entry procedures and the meaning of the signs . ’
and barricades around confined spaces is adequate.

Employees identified as being assigned to confined space
duties include but not limited to the following:

Entry team

Attendants

Entry supervisors

Confined space testing personnel

Confined space authorization personnel
Employees that are assigned duties under this confined space
program shall receive training:

Before the employee is first assigned confined space
duties

Before there is a change in assigned duties

Whenever a change in confined space entry procedures
present hazards for which the employee is not trained

Whenever the employee has reason to believe that the

present procedures are inadequate or present a danger to
himself or his co-workers

8-1



[image: image30.png]All training in confined space procedures shall be documented
and made available to confined space qualified personnel and
the City’s Safety Coordinator. The training will be
administered by the department with coordination and
assistance of the City’s Safety Coordinator. The training
will include, but not limited to the following topics:

Explanation of the confined space program

Discussion of specific hazards of each identified
confined space 1in the department

Reasons for proper use and limitations of Personal
Protective Equipment (PPE) and other safety equipment

How to respond to emergencies

Duties and responsibilities of each member of the
confined space team

Description of how to recognize probable air
contaminant over exposure symptoms to themselves and co-
workers

Methods of alerting attendant

Hotwork proéédures

Training documentation must record each employee’s name,
signature of trainer and the dates the training was

accomplished. These records shall be kept at the department
level.
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[image: image31.png]SECTION NINE
DUTIES OF THE ENTRY TEAM

An confined space entry team consists of a minimum of three
(3) individuals - authorized entrant(s), attendant and entry
supervisor. Each has his/her own duties and responsibilities
under the City’s Confined Space Program.

An authorized entrant is an employee who is designated by the
department to enter a permit required confined space. The

entrant’s department must ensure that all authorized
entrants:

Know hazards that may be faced during entry
Recognize signs and symptoms of hazard exposure
Understand the consequences of hazard exposure
Use equipment properly

Communicate with the attendant

Alert the attendant of any hazards present

Exit the permit required confined space quickly when
required

By using the Confined Space Entry Permit, the entrants should
be aware of any hazards that have been previously identified.
But the entrants must also have training in the

identification of hazards which may be encountered that have
not been identified before. They should also know the

symptoms of exposure to atmospheric as well as physical
hazards.

All entrants should have all necessary Personal Protective
Equipment (PPE) prior to entering a confined space. The
entry permit should identify all PPE required.

Some type of communications will be established with the
confined space attendant prior to entering the confined
space. Such methods may be the use of hand held radios,
direct wire communications, direct verbal communications,
pull rope type communications, etc. The entrants must
periodically communicate with the attendant to enable the
attendant to evaluate the physical status of the entrant.
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[image: image32.png]In some cases where an unusual hazard or atmospheric
condition is encountered in the confined space, the entrant
should be able to begin self-rescue and notify the attendant
that this process has bequn. The attendant may then summon
rescue assistance and begin outside rescue by using a hoist
or other means of extracation.

The entrant should also follow the instructions of the
attendant if the attendant orders termination of the entry
permit for whatever reason. The entrants must exit at the
command of the attendant. Outside conditions evaluated by
the attendant may make the confined space work hazardous.
If at any time the entrant suspects an unsafe or hazardous

condition is present in the confined space, he/she must
notify the attendant and exit immediately.

The attendant is the person responsible for the exterior of
the confined space and for monitoring the safetK of the
entrants from outside sources. The attendant should also
stay in communications with the entrants to evaluate the
condition of the entrants.
The department must ensure that each attendant:

Knows entry hazards and procedures

Knows behavioral effects of hazardous exposures

Maintains accurate entrant identification

Remains outside the permit space

Communicates with entrants

Monitors entry activities

Summons rescue and emergency services

Prevents unauthorized entry

Performs non-entry rescue

Performs no conflicting duties
Through training, the attendant should be able to identify
symptoms of hazard exposure to enable him/her to cancel an

entry permit or request an emergency exit from of confined
space.



[image: image33.png]The attendant should also maintain an accurate count of the
number of entrants inside the confined space at all times.
By using the entry permit, he/she may account for each
authorized entrant that is in the confined space and those
who are not in the confined space.

The attendant must always remain outside the confined space
and not leave the area unless relieved by another trained and
authorized attendant. In some cases, an entrant or an entry
supervisor may also be an attendant.

AN ATTENDANT MUST NOT ENTER A CONFINED SPACE TO INITIATE
RESCUE UNLESS ANOTHER EMPLOYEE RELIEVES THE ATTENDANT AND THE
ATTENDANT IS TRAINED IN CONFINED SPACE RESCUE. The attendant
should initiate non-entry rescue by using some type of
entrant retrieval system or equipment.

The attendant must also ensure that non-authorized personnel
do not enter the confined space nor come close to the ,
confined space entrance. The confined space entrance should .
be cordoned off or otherwise designated to preclude

unauthorized entry.

The surrounding area of the confined space must be monitored
to preclude any hazardous conditions or atmospheres from
entering the confined space. The attendant should also be
aware of any hazardous atmospheres that may enter the
confined space through any ventilation equipment, if used.

The attendant must stay in communications with the entrants
to evaluate their condition. This communication may be
radio, verbal, or a series of rope pulls. If the attendant
detects any unusual situations or symptoms of the entrants,
the attendant may order an emergency exit.

A very important duty of the confined space attendant is
summoning rescue and emergency services. The department
should ensure that the attendant has the means available
(radio, cellular telephone, etc) to summon assistance.

One attendant may monitor more than one confined space if the
spaces are close to each other and the attendant can stay in
communication with the entrants of each confined space.

Any individual given the responsibility by the department to
authorize or to directly supervise entry operations in a
permit required confined space is the entry supervisor.
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[image: image34.png]Generally, the entry supervisor must determine before entry
that acceptable entry conditions exist and that the entry
permit is properly prepared. During entry, the entry
supervisor must ensure that conditions remain safe and that
entry authorization is terminated immediately under
unacceptable conditions and upon completion of work in the
confined space.

The department should ensure that the entry supervisor:
Knows the potential hazards during entry and work

Determines if acceptable entry conditions are present at
a permit required confined space where entry is planned

Authorizes entry and oversees entry operations
Terminates entry as required by this program

Verifies that rescue services are readily available and . ’
the means for summoning them are operable

Removes unauthorized individuals who enter or try to
enter the permit space during entry and work

Determines that entry and work operations remain
consistent with entry permit terms and that acceptable
entry conditions are maintained

For obvious reasons, the entry supervisor must have the same
knowledge of entry hazards required of both entrants and
attendants, including information on the mode, signs or
symptoms and consequences of hazardous exposures.

The entry supervisor ensures that all atmospheric testing is
accomplished and that all exposure limits are maintained.
The entry supervisor may accomplish the testing or may
designate another entrant or attendant to conduct the
testing.

The entry supervisor is directly in charge of entry
operations at all times and authorizes work in accordance to
the entry permit for that confined space.

The entry supervisor signs the entry permit verifying that

the confined space is acceptable for entry and continuously
monitors the work and condition of the confined space.
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RESCUE AND EMERGENCY SERVICES

Because of the extensive training requirements and the cost
of having an in-house rescue team, City personnel will not
attempt any confined space rescue that involves entering the
confined space. City personnel may attempt non-entry rescue
if proper equipment 1is available.

If a confined space rescue is required, the attendant will
call the City of San Angelo Fire Department who in turn will
contact a local outside rescue company.

The department will make available a confined space to the
outside rescue company for confined space rescue practice
when requested.

To facilitate non-entry rescue, the department will have a .
retrieval system available. A retrieval system will include
such equipment as retrieval lines, harnesses, lifting
devices, anchors, and winches. Additionally, a lift line,
which is a type of fall arrest system, will be required when
a confined space has a vertical drop of more than 10 feet.

‘The department’s retrieval system must meet the following
requirements:

Each authorized entrant must use a chest for full body
harness, with a retrieval line attached at the center of
the entrant’s back near shoulder level, or above the
entrant’s head

The other end of each entrant’s retrieval line must be
attached to a mechanical device or fixed point outside
the permit required confined space so that non-entry
rescue can begin as soon as the attendant become aware
that rescue is necessary

A mechanical device must be available to retrieve
personnel from vertical type permit required confined
spaces more than five feet deep

A tripod with attached winch would satisfy this requirement.

If the injured entrant that has been rescued has come in
contact with any substance for which a Material Safety Data
Sheet (MSDS) is required to be kept at the department, that
MSDS must be made available to responding medical personnel.
There has been numerous instances in which first responders
have been overcome by hazardous substances on the body or

clothing of a victim.
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