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DEPARTMENT OF LABOR

Occupational Safety and Health
Administration

29 CFR Part 1910

[Docket No, 5-019]

RIN 1218-AA51

Permit-Required Confined Spaces

AGENCY: Occupational Safety and Health
Administration (OSHA), U.S.
Department of Labor.

ACTION: Final ruls.

SUMMARY: The Occupational Safety and
Health Administration (OSHA) hereby
promulgates safety requirements,
including a permit system, for entry into
those confined spaces, designated as
permit-required confined spaces (permit
spaces), which pose speciaFdangers for
entrants because their configurations
hamper efforts to protect entrants from
serious hazards, such as toxic, explosive
or asphyxiating atmospheres. The new
standard provides a comprehensive
regulatory framework within which
employers can effectively protect
employees who work in permit spaces.
ew OSHA standards speciﬁcagly
address permit space hazards. These
standards, in tum, provide only limited
protection. OSHA has determined,
based on its review of the rulemaking
record, that the existing standards do
not adequately protect workers in
confined spaces from atmospheric,
mechanical and other hazards. The
Agency has also determined that the
ongoing need for monitoring, testing
and communication at workplaces
which contain entry permit confined
spaces can be satisfied only through the
implementation of a comprehensive
confined space entry program. OSHA
anticipates that compliance with the
provisions of this standard will
effectively protect employees who work
in permit- required confined spaces
from injury or death,
EFFECTIVE DATE: This final rule will
become effective on April 15, 1993.
ADDRESSES: In compliance with 28
U.S.C. 2112(a), the Agency designates
for receipt of petitions for review of the
standard, the Associate Solicitor for
Occupational Safety and Health, Office
of the Solicitor, Room S—4004, U.S.
Department of Labor, 200 Constitution
Avenue NW., Washington, DC 20210.
FOR FURTHER INFORMATION CONTACT: Mr.
James F, Foster, U.S. De ent of
Labor, Occupational Safety and Health
Administration, Office of Information
and Consumer Affairs, Room N3647,
Washington, DC 20210, (202) 523-8151,

SUPPLEMENTARY INFORMATION:

1. Background

Many workplaces contain spaces
which are considered “confined”
because their configurations hinder the
activities of any employees who must
enter, work in, and exit them. For
example, employees who waork in
process vessels generally must squeeze
in and out through narrow openings and
perform their tasks while cramped or
contorted. For the purposes of this
rulemaking, OSHA is using the term
*“confined space” to describe such
spaces. In addition, there are many
instances where employees who work in
confined spaces face increased risk of
exposure to serious hazards. In some
cases, confinement itself
entrapment hazards, In ogercases,
confined space work keeps employess
closer to hazards, such as asphyxiating
atmospheres or the meving parts of a
mixer, than they would be otherwise.
For the purposes of this rulemaking,
OSHA iis using &216 term “permit- ]

uired confined space” {permit s
:g%escribe those spaces which botgeca
meet the definition of “confined space™
and pose health or safety hazards.

In its June 5, 1989 NPRM (54 FR
24080), OSHA determined, based on its
review of accident data, that
asphyxiation is the leading cause of
death in confined spaces. The
asphyxiations that have occurred in

ermit spaces have generally resuited

m oxygen deficiency or from
exposure to toxic atmospheres. In
addition, there have been cases where
employees who were working in water
towers and bulk material hoppers
slipped or fell into narrow, tapering,
disc?mxge pipes and died of
asphyxiation due to compression of the
torso. Also, employees working in silos
have been esphyxiated as the result of
engulfment in finely divided particulate
matter (such as sawdust) that blocks the
breathing passages.

The Agency has, in addition,
documented confined space incidents in
which victims were burned, ground-up
by auger type conveyors, or crushed or
battered by rotating or moving parts
inside mixers. Failure to deenergize
equipment inside the space priar to
employee entry was a factor in many of
those accidents. OSHA notes that the
NPRM (54 FR 24080-24085) discussed
the hazards which confront employees
who enter permit spaces and the
inadequacy of existing regulation in
greater detail. Additionally, Section Il of
this preamble, Hazards, presents a
detailed discussion of the hazards to
which permit-space entrants have been
exposed, demonstrating that this final

rule is reasonably necessary to protect
affected employees from significant
isks

risks.

OSHA has determined, based on its
review of the rulemaking record,
including investigation reports covering
“permit space” fatalities (Exhibits (Ex.)
10 through 13 and 16), that many
employers have not appreciated the
degree to which the conditions of
permit space work can compound the
risks of exposure to atmospheric or
other serious hazards. Further, the
elements of confinement, limited access,
and restricted air flow, can result in
hazardous conditions which would not
arise in an open workplace. For
example, vapors which might otherwise
be released into the open sir can
generate a highly toxic or otherwise
harmful atmosphere within a confined
space. Unfortunatsly, in many cases,
employees have died because employers
improvised or followed “traditional
methods”’ rather than following existing
OSHA standards, recognized safe
industry practice, or common sense.
The Agency notes that, as documented
in the NPRM, many of the employses
who died in permit space incidents
were u;ould-ggdrescuers who were not

roperly trained or equi -
¥ lnpgdtyiition, OSHAe%eﬁgggs that, as
noted in the NPRM (54 FR 24098), the
failure to take proper precautions for
permit space entry operations has
resulted in fatalities, as opposed to
injuries, more frequently than would be
predicted using the applicable Bureau of
Labor Statistics models. The Agency
notas that, by their very nature and
configuration, many permit spaces
contain atmospheres which, unless
adequate precautions are taken, are
immediately dangerous to life and
health (IDLH). For example, many
confined spaces are poorly ventilated—
a condition that is favorable to the
creation of an oxygen deficient
atmosphere and to the accumulation of
toxic gases. Furthermore, by definition,
a confined space is not designed for
continuous employee occupancy; hence
little consideration has been given to the
preservation of human life within the
confined space when employees need to
enter it.

Accordingly, the Agency heas
determined that it is necessary to
promulgate a comprehensive standard
to require employers to take appropriate
measures for the e%rotecﬁon ofany
employee assi to enter a permit
spel::e. yggbm glieves this new standard
will help eliminate confusion and
misunderstanding by clearly stating
employer responsibilities.

'&e record and determinations that
are discussed in this final rule
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culminate a serios of efforts by OSHA,
the National Institute for Occupational
Safety and Health (NIOSH), the
American National Standards Institute
{ANSI) Z117 Committee, and others to
address permit space hazards. The
chronology of those oghorts is set forth in
the following paragraphs.

On July 248, I1’9?'5. OSHA issued an
Advance Notice of Proposed
Rulemaking (ANPR), “Standard for
Work in Confined Spaces,"” for the
purpose of obtaining data and
information 1o be used in developing a
confined spaces standard (40 FR 30980),
This ANPR sought comments on 14
issues, including problems with existin
regulations, factors involved in confine
space injuries and deaths, and the steps
necessary for the control of hazards in
confined spaces.

On August 26, 1977, ANSI adopted
ANSI Z117.1-1977, “Safety
Requirements for Working in Tanks and
Other Confined Spaces” (Ex, 13-5). That
standard set “minimum requirements
for safe entry, continued work in, and
exit from tanks and cother confined
spaces at normal atmospheric pressure."
The ANSI standard defined confined
spaces as enclosures with limited means
of access and egress, such as storage
tanks, open-topped spaces more that
four fest in depth with poor natural
ventilation, and sewers. Explanatory

information accompanxindg the standard
a

stated that the standard addressed
atmospheric hazards, physical hazards,
the possibility of liquids, gases, or solids
entering a space {e.g., drowning or
engulfment hazard) and isolation of
entrants in case of need (e.g., hazard of
entrapment due to configuration). The
ANSI standard set: (1) general
precautions {such as testing, evaluation,
ventilation and lockout) to be followed
before entry, (2) procedures to be
followed when confronting particular
environmental hazerds (such as oxygen-
deficient, flammable and toxic
atmospheres, noise, and radiation
exposure), (3) entry procedures
(including the use of permit to authorize
entry and illumination of the space),
and (4) special procedures for hot work
(e.g., welding) or removal or application
of preservative coatings or linings
performed in confined g 2
_ Citing both “the com Ll]exity of the
issues and the period of time since the
previous Advance Notice,” OSHA
issued another ANPR, “Entry and Work
in Confined Spaces” {44 FR 60334), on
October 19, 1679, The 24 questions
raised in the 1978 ANPR were similar
to, but more detailed than, the 14 issues
raised in the 1875 ANPR.

The 1979 ANPR again requested
suggestions for a definition of “confined

space,” as well as information regarding

e appropriate ures for
add ed space hazards, and
the cost of those procedures. OSHA
roceived 68 comments in response to
the 1879 ANPR. These comments, while
similar to those received in responss to
the 1975 ANPR, broadened the
informaﬁonlal base which supported
OSHA regulatory action to & 58
confined spaces hazards.

Most commenters suggested that
OSHA develop a performance- oriented
standard similar to OSHA's “fire
protection standard” (29 CFR Part 1910,
Subparts E, H, and L), which was then
being revised and which was
subsequently published as a final rule
on September 12, 1980 (45 FR 60704).
Also, many commenters suggested that
defining the hazards confronted in
confined spaces was more important
than defining the term “confined
space.”

In December 1979, NIOSH issued a
criteria document, *“Weorking in
Confined Spaces” (Ex. 13-8), which
recommended procedures for protecting
employees from the hazards of entering,
working in, or exiting confined spaces.
NIOSH defined the term “confined
space” to mean *‘a space which by
design has limited openings for entry
and exit, unfavorable natural ventilation
which could contain or produce
dangerous air contaminants, and which
is not intended for continuous employee
occupan% * The criteria document
states: “The standard is designed not
only to make the confined space safe for
the worker, but also to make the worker
cognizant of the hazards associated with
this work area and the safe work
practices necessary to deal with these
hazards.”

The NIOSH recommended standard
included provisions for permit to
authorize entry, testing and monitoring,
precautions (such as ventilation,
purging and lockout), medical
surveillancs, training, labeling and
posting of confined spaces, entry
procedures {such as planning for entry,
standby person, communications, an
rescus), personal protective equipment,
rescue equipment and recordkeeping.
NIOSH would require employers whose
confined spaces were immediately

us to life or health (categorized
as “Class A") or dangerous (categorized
as “‘Class B"”) to implement all of these
measures, except that employers with
Class B confined spaces would have a
qualified person determine if it was
necessary to conduct monitering.
Employers with confined spaces “in
which the potential hazard would not
require any special modification of the
work procedure” (categorized as “Class

C") would be required to implement a
permit system, atmospheric testing,
training, labeling and posting, entry
procedures {except for stationing of
standby ), and recordkeeping and
to provide rescue equipment. Other
measures would be taken if a qualified
person determined that they were
NeCcessary.

On March 25, 1980, OSHA issued an
ANPR (Construction ANPR) “Entry and
Work in Confined Spaces” (45 FR
19266), to obtain information which
could be used ‘“to revise its existing
standards in order to effectively cover
hazards connected with these (confined
space) activitiss in construction.” The
Agency stated its belisf that ““the
hazards of work in confined spaces are
also significant in the construction
industry.” The Construction ANPR
posed 31 questions, similar to those
presented in the 1979 General Industry
ANPR, regarding the appropriate
precautions and procedures for
controlling confined space hazards
which construction workers may
confront. The Agency received 75
comments, most of which restated
general industry-related concerns that
were raised in response to the 1979

ANPR.

On April 4, 1980, OSHA scheduled
public meetings (45 FR 22978) where
interested parties could make oral
Eresentations regarding confined space

azards in general industry and in
construction. Those meetings were held
during May 1980 in Houston, Texas, in
Denver, Colorado, and in Washington,
D.C. There were approximately 30
participants at these meetings.

In January 1988, NIOSH published an
“Alert” titled “Request for Assistance in
Preventing Occupational Fatalities in
Confined Spaces” (Ex. 13-16). The Alert
described the circumstances under
which 16 workers died (14 of them dus
to atmespheric hazards) in confined
space incidents. NIOSH focused on
problems employers have in three areas:
(1) recognizing confined spaces; (2)
testing, evaluating, and monitoring
confined space atmospheres; and (3)
developing and implementing rescus
procedures. It was noted, for example,
that “[m]ore than 60% of confined space
fatalities occur among would-be
rescuers.” The Alert recommended that
employers protect employees who enter
confined spaces by implementing
measures similar to those presented in
the 1979 Criteria Document.

In July 1987, NIOSH published “A
Guide to Safety in Confined § * (Ex.
14-145). The Guide a
identification of confined spaces,
measures to taka when a confined space
presents atmospheric hazards, and
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incidents where “(lJack of hazard
awareness and unplanned rescue
attempts led to [employee] deaths.”
NIOSH also described other potential
confined space hazards (temperature
extremes, engulfment, noise, slick or
wet surfaces, and falling objects) and
provided a checklist for employers to
follow in evaluating confined spaces
and in planning entry operations.

In addition, NIOSH's Fatal Accident
Circumstances and Epidemiology
(FACE) project focused much of its
effort on confined space-related
fatalities from 1984 to 1988 (Ex. 14—
145), Personnel from NIOSH's Division
of Safety Research evaluated numerous
incidents and prepared reports which
contained recommendations for
improved employee protection. Those
reports, whicﬁ constituted the primary
data base for the 1986 “Alert” and the
1987 "“Guide”, contributed significantly
to OSHA's understanding of the broad
range of hazards posed by confined
spaces.

In May 1988, the ANSI Z117.1
Committee withdrew ANSI Z117.1~
1977 because the committee had not
completed action to renew or revise the
standard within the 5-year period
required by ANSI procedures for such
action.

On June 5, 1989, OSHA issued a
notice of proposed rulemaking (NPRM)
(54 FR 24080) to set requirements for
the protection of employees who work
in or near permit-required confined
spaces (permit spaces). In brief, the
proposa?required employers to identify
any permit spaces in their workplaces,
prevent unauthorized entry into such
spaces, and protect authorized entrants
from permit space hazards through a
permit space program. As proposed, the
permit space program, in turn, required
employers to control hazards; properly
inform, train and equip affected
employees; document compliance with
the program and authorize any entry
operations through written permits;
station an attendant to monitor entry
operations; take the appropriate
precautions for rescuing entrants from
permit spaces; and assist any
contractors hired for entry operations in
complying with the program
requirements by informing them of the
hazards identified and any procedures
developed for dealing with them. In
addition, the NPRM presented 18 issues
regarding which OSHA solicited
comments and information, Detailed
discussion of the proposed rule and
issues raised during the rulemaking may
be found in Section IIl, Summary and
Explanation of the Standard, later in
this preamble.

The NPRM set a comment period
which ended on August 4, 1989. On July
21, 1989, in response to several
requests, OSHA published a notice (54
FR 30557) which extended the time in
which written comments and requests
for hearing could be submitted through
October 4, 1989.

On September 1, 1889, (54 FR 36644)
the Agency promulgated a standard for
*“The control of hazardous energy
(lockout/tagout)”, 29 CFR 1910.147, to
address “the unexpected energization or
start up of machines or o&dpment. or
release of stored energy [that] could
cause injury to employees.” OSHA
anticipates that compliance with the
lockout/tagout standard, in conjunction
with the permit-space standard, will
effectively protect employees who work
in permit spaces from mechanical and
other energy hazards. (See the
discussion of issue 7 under NPRM
Issues, later in this preamble, for further
information on the relationship between
the two standards.)

On October 5, 1989, the ANSI Z117
Committee approved ANSI Z117.1-
1989, “Safety Requirements for
Confined Spaces.” The 1989 edition
differs from the 1977 edition in two
major respects: First, it distinguishes
between confined spaces based on their
potential to pose hazards. Under ANSI
Z117.1-1989, employers would not
need written permits to authorize work
or attendants for spaces which fit the
definition of permit-required confined
space but have low potential to pose
hazards. Second, it provides more
specific guidance regarding the
identification and evaluation of
confined spaces, the training of
personnel, and the appropriate
procedures for having contractors work
in confined spaces and for providing
rescue and emergency services.

On October 10, 1989, OSHA issued a
notice of informal public hearing (54 FR
41461), which announced that hearings
would be held in Washington, D.C. and
in Houston, Texas. The notice set out 15
issues regarding which the Agency
solicited testimony, with supporting
information. The testimony and other
information received regarding those
issues are discussed in Section II,
Summary and Explanation of the
Standard, later in this preamble. In
addition, OSHA extended the written *
comment period through November 1,
1989.

On November 14, 1989, OSHA issued
a notice of additional hearing site (54 FR
47498), which announced that the
Agency would hold a hearing in
Chicago, Illinois to facilitate
participation by interested parties in the
Chicago area.

On November 14-15, 1989, OSHA
convened public hearings on the NPRM,
with Administrative Law Judge Aaron
Silverman presiding. Hearings were also
held in Houston, Texas (December 5-5,
1989) and in Chicago, Illinois (January
30-February 2, 1990).

At the conclusion of the hearings,
Judge Silverman set a post- hearing
period for the submission of additional
data (ending on April 18, 1990) and for
the submission of additional briefs,

ents and summations (ending on

May 3, 1990). On April 11, 1990, in
response to requests from several
parties, Judge Silverman extended the
Eost-hearing comment periods, so that

earing participants had until May 18,
1990 to submit additional data and until
June 4, 1990 to submit briefs, arguments

" or summations. On November 9, 1990,

Judge Silverman closed and certified the
hearing record for the rulemaking. The
rulemaking record contains 137 exhibits
and 2,279 pages of hearing transcript.
OSHA received 227 comments on the
proposal and 51 post-hearing comments,

In the course of drafting the final
standard, OSHA has carefully reviewed
the record for this rulemaking, In
addition to comments and testimony at
the public hearings, the Agency has also
studied confined space regulations
generated by states and other countries;
materials generated by NIOSH; both
editions of ANSI Z117.1; and the
guidelines developed by other
organizations (such as the American
Petroleum Institute (Ex. 13—14) and the
UAW-GM Human Resource Center (Ex.
64, 65, 66, 67)).

While the Agency has gained many
valuable insights from the documents
reviewed, OSHA believes that some
standard-setting groups have not
focused sufficiently on non-atmospheric
hazards and have concentrated largely
on air contaminants and oxygen-
deficient atmospheres. For example,
both the 1979 NIOSH Criteria Document
and ANSI Z117.1-1989 require
atmospheric testing before entry into a
“confined space”, even though those
standards also recognize that some such
spaces will pose mechanical and
physical hazards rather than
atmospheric hazards. Consequently, the
OSHA permit-required confined space
standard diverges from the approaches
taken in the ANSI and NIOSH
documents as necessary to indicate
clearly that the OSHA standard is
intended to protect employees from
exposure to all permit space hazards.

tion 6(b)(8) of the Occupational
Safety and Health Act of 1970 (the OSH
Act) requires OSHA to explain “why 2
rule promulgated by the Secretary
differs substantially from an existing
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national consensus standard,” by
publishing * a statement of the reasons
why the rule as adopted will better
offectuate the purposes of the Act than
the national consensus standard.” In
compliance with that requirement, the
Agency has reviewed the standards
proposed through this rulemaking with
reference to the pertinent consensus
standards. OSHA discusses the
relationship between individuel
regulatory (ﬁ;ovisions and the
corresponding consensus standards in
Section 111, Summary and Explanation
of the Standard, later in this preamble,

" The materials upon which OSHA has
relied in drafting this final rule are
available for review and copying in the
OSHA Docket Office. Those materials
include, among others, transcripts of the
1989 and 1990 informal public hearings,
documents received by OSHA at the
hearings and during the post- hearing
comment periods, public comments on
the NPRM, accident reports, existing
regulatory languege, responses to the
1975 and 1979 ANPRs, transcripts of the
1980 public meetings and the sources
listed in the “References® sections of
both the NPRM and this final rule,

I1. Hazards

OSHA has determined, based upon
the information presented in this
section and upon the complete record
developed as a result of this rulemaking,
that working in permit-required
confined spaces involves significant
risks for employees and that this
standard is necessary to elleviate or
control such risks,

Incident Data and Confined Space
Hazards Analysis.

The 1979 NIOSH Criteria document,
"Working in Confined Spaces", cites a
study by the Safety Sciences Division of
WSA, Inc., San Diego, California, which
was titled "Search of Fatality and Injury
Records for Cases Related to Confined
Spaces"”. The Safety Sciences study
reviewed approximately 20,000 reports
covering industrial accidents nationally
for the period 1974—1977. Even with
this limited sample, 276 confined space
accidents which resulted in 234 deaths
and 193 injuries were identified. Safety
Sciences conducted its study to
determine if regulatory action was
needed to control confined space
hazards, not to identify the exact causes
of death and injury. OSHA, in turn, has
been unable to connect the 234 fatalities
and 193 injuries to specific industry
segments or work activities.

ore recently, OSHA examined its
records of accident investigations for
fatal confined space incidents. In
particular, OSHA sought to identify the

specific hazards and work sctivities
involved. OSHA concluded during this
review that, where multiple deaths
occurred, the majority of the victims in
each event died trying 1o rescue the
original entrant from a confined space.
This determination is consistent with
the finding by NIOSH in its 1686
“Alert" that “rescuers” accounted for
more than 80 percent of confined
fatalities. This evidence indicates that
untrained or poorly trained rescuers
constitute an especially important
“group at risk.” This group is protected
from it e hazards the
terms of this final rule,

OSHA has also gathered incident data
from a number of other sources, such as
the Fatal Accidents Circumstances and
Epidemiol- ogy (FACE) reports
produced by NIOSH and reports
produced by the states. That
information has been very useful to
OSHA, even though in some cases there
was not enough detail for OSHA to
evaluate the circumstances of the
incidents.

The OSHA-investigated cases which
OSHA analyzed to determine the cause
of death in confined spaces have been
compiled in four reports prepared by
OSHA’s Office of Statistical Studies and
Analyses. These are: "Selected
Occupational Fatalities Related to Fire
and/or Explosion in Confined Work
Spaces as Found in Reports of OSHA

Fatality/Catastrophe Investigations" (Ex.

13~10), “Selectad Occupational
Fatalities Related to Lockout/Tagout
Problems as Found in Reports of OSHA

Fatality/Catastrophe Investigations" (Ex.

13-11), "“Selected Occupational
Fatalities Related to Grain Handling as
Found in Reports of OSHA Fatality/
Catastrophe Investigations” (Ex. 13-12),
and “Selected Occupational Fatalities
Related to Toxic and Asphyxiating
Atmospheres in Confined Work Spaces
As Found in Reports of OSHA Fatality/
Catastrophe Investigations” (Ex. 13-15).

These four reports focused on
fatalities because OSHA found that the
reporting of injuries from permit spate
incidents was frequently incomplete.
OSHA observes that injuries are most
likely to be reported when they occur as
part of an incident where fatalities do
occur. The Agency anticipates that this
rulemaking will lead to improved data
codection regarding injuries because
employers and employees are being
clearly alerted to OSHA'’s concern about
permit space hazards.

OSHA analyzed the studies to
determine the underlying causes of the
conditions which existed when
confined space related accidents
occurred. From this information, OSHA
has developed measures that would

have prevented virtually all of the
accidents in the studies and has used
those measures as the basis for both the
proposed standard and the final rule.
OSHA notes that many of the reports
did not fully document the
circumstances of the accidents coversd.
The Agency has determined, however,
that the available accident data, despite
its limitations, provides the necéssary
basis for characterizing permit space
hazards and for requiring protective
measures. OSHA has continued to
collect accident data during the course
of this rulemaking.

OSHA has determined that a varisty
of confined space hezards have caused
deaths and injuries. The following
discussion describes the hazards
identified by OSHA. Where the Agency
has obtained incident data subsequent
to the publication of the NPRM, the
circumstances of some of those
incidents are summarized as
“examples”’. The discussion also
references the portions of the NPRM
where pertinent incidents were
described.

1. Atmospheric Hazards.

OSHA'’s review of accident data
indicates that most confined space
deaths and injuries are caused by
atmospheric hazards. OSHA has
classified those hazards into three
categories: toxic; ssphyxiating; and
flammable or explosive atmospheres, in
order to account for their differing
effects.

Some chemical substances present
mulitiple atmospheric hazards,
depending on their concentration.
Methane, for example, is an odorless
substance that is nontoxic and is
harmless at some concentrations.
Methane, however, can displace all or
part of the atmosphere in a confined
space; ! and the hazards presented by
such displacement can vary greatly,
depending on the degree of
displacement. With only 10 percent
displacement, methane produces an
atmosphere which, while adequate for
respiration, can explode violently. By
contrast, with 90 ent displacement,
methane will not burn or explode, but
it will asphyxiate an unprotected
worker within about 5 minutes,

OSHA is concerned that employees
may be exposed to atmospheric
because the employer has not properly

! Mathanae is lighter than air when both are at the
same temperature (the normal case), and the
configuration of some confined spaces can trap

accumulating
other hand, in the unlikely event that liquified

methane is released into the atmosphere of a
confined space, the methana released would be
heevier than air and would displace the air from the

“ground" level up.
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evaluated the work operations or the
conditions within the permit space.
Problems can arise, for example, where
an employer has not selected the
necessary atmospheric test instruments
or has not ensured their proper use.
Problems have arisen because most of
the instruments used to test the
flammability of a permit space
atmosphere do not identify oxygen
deficient atmospheres. In fact, because
some of these instruments rely on the

resence of oxygen, their readings can

e inaccurate in oxygen-deplete
atmospheres.

For example, instruments of the hot-
platinum-filament type are designed to
measure flammable gases and vapors in
air. The depend on oxidation for their
operation, and normal quantities of
oxygen in the air are necessary for their
correct operation. Any reduction in
oxidation caused by lack of oxygen will
result in a lower flammability reading.
Such test instruments would indicate
the absence of an explosion hazard
simply because the atmosphere did not
contain sufficient oxygen for
combustion but would not indicate the
oxygen deficiency that posed an
asphyxiation risk.

the other hand, a test performed
only to determine the oxygen level
might indicate that conditions are
acceptable for entry without respiratory
protection, despite the presence of 10
percent methane, an explosive level, in
the atmosphere. Therefore, in the final
rule, OSHA is requiring that employers
test and monitor their entry spaces with
instruments which will detect all
aspects of hazardous atmospheres that
may be encountered in the spaces.

SHA presents the following
examples regarding atmospheric
hazards to illustrate how a relatively
uncomplicated series of events can lead
to workplace deaths and injuries. In
each case, OSHA believes that death
and injury would have been prevented
if the procedures and safeguards
required in this rule had been used.
OSHA notes that the hazards confronted
could only have been controlled
effectively through the use of
mechanical ventilation. OSHA
recognizes that many confined space
workplaces present situations which are
more complex than those described in
the following discussion.

a. Fatalities in asphyxiating
atmospheres. In its analysis of these
confined space incidents, OSHA uses
the term “asphyxiating atmosphere”
when referring to an atmosphere which
contains less than 19.5 percent oxygen.
Oxygen levels under 18.5 percent are
inadequate for an entrant’s respiratory
needs when performing physical work,

even if the space contains no toxic
materials.

There are many potential causes of
asphyxiating atmospheres. For example,
the oxygen in a space may have been
absorbed by materials, such as activated
charcoal, or consumed by chemical
reaction, such as the rusting of a vessel
or container. In another situation, the
original atmosphere in the space may
intentionally have been wholly or partly
inerted using such gases as helium,
nitrogen, argon, or carbon dioxide.
Victims of asphyxiation often are
unaware of their predicament until they
are incapable of saving themselves or
even calling for help.

Three incidents involving fatalities in
asphyxiating atmospheres were
discussed in the preamble of the NPRM
(54 FR 24083). In addition, OSHA has
received information during the
rulemaking (Ex. 14-159) that further
documents the hazards of exposure to
asphyxiating atmospheres in permit-
re%uimd confined spaces.

xample #1. A worker at a Texas steel
mill was assigned the task of clearing a
blockage at The No. 2 degasser vessel
dust collector. He entered the vessel
through an access manhole and
proceeded to clear the obstruction. A
coworker, assigned to assist, left the area
to locate an electrical receptacle. About
10 or 15 minutes later, the coworker
returned and found the worker who had
entered the vessel unconscious. The
coworker was able to remove the
unconscious man and called for
assistance. Unfortunately, the worker
died. An oxygen test showed a level of
10% oxygen in the vessel. (The
coworker was not injured.)

Example #2. A steel worker was
asphyxiated when he entered a tank in
the reagent storage building. There were
no witnesses to the incident, but, since
the tank had been used for the transport
of nitrogen, it was assumed that the
atmosphere within the tank was oxygen
deficient.

b. Fatalities in toxic atmospheres. The
term “toxic atmospheres” refers to
atmospheres containing gases, vapors or
fumes known to have poisonous
physiological effects. The toxic effect is
independent of the oxygen
concentration. The most commonly
encountered toxic gases are carbon
monoxide and hydrogen sulfide. =«

Some toxic atmospheres may have
severe harmful effects which may not
manifest until years after exposure,
while others may kill quickly. Some can
produce both immediate and delayed
effects. For example, while carbon
disulfide at low concentrations may
exhibit no immediate sign of exposure,
it can cause permanent and cumulative

brain damage as a result of repeated
“harmless” exposures. At higher
concentrations, it can kill quickly.

Two incidents involving fatalities in
toxic atmos;)hares were discussed in the
preamble of the NPRM (54 FR 24083,
24084). In addition, OSHA has received
information during the rulemaking (Ex.
14-63, 14-159) that further documents
the hazards of exposure to toxic
atmospheres in permit-required
confined spacss.

Example #1. A worker in Maryland
entered a 6500 gallon tank trailer to
finish cleaning the inside. He had with
him a bucket containing about a gallon
of a cleaning solvent (identified in the
accident abstract only as ‘“Niagara Trex
1900 Presol™). In only five to seven
minutes the employee passed out and
fell to the tank bottom. There was no
ventilation, respirator or safety harness
with lifeline provided. The outside
“standby man” only checked the
employee periodically (every three to
five minutes). When the outside man
discovered the unconscious employee,
he attempted a rescue (without benefit
of any protective equipment for himself)
but was unsuccessful. He left the tank
and called smergency personnel. The
unconscious employee was rescued by
emergency personnel and immediately
transported to a hospital, where he was
declared dead.

Example #2. An employee of a zinc
refinery was working in a zinc dust
condenser when he collapsed. Another
employee donned a self-contained
breathing apparatus (SCBA) and
attempted to enter the condenser to
rescue the downed employee, He was
not able to fit through the portal wearing
the SCBA, so he removed it, handed it
to another employee and then entered
the condenser. He planned to have the
other employee hand the SCBA to him
through Sxe ortal, re-don it and then
continue with the rescue. He collapsed
and fell into the condenser before he
could re-don the SCBA, The first
employee was declared dead at the
scene; the would-be rescuer died two
days later. The toxic air contaminant
was later determined to be carbon
monoxide.

c. Fatalities due to flammable or
explosive atmospheres. OSHA considers
an atmosphere to pose a serious fire or
explosion hazard if a flammable gas or
vapor is present at a concentration

ter than 10 percent of its lower
mmable limit or if a combustible dust

is present at a concentration greater than
or equal to its lower flammable limit.
(See the definition of “hazardous
atmosphers” in §1910.146(b) and the
discussion of the definition of
“hazardous atmosphere”, which
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appears in Section Ill, Summary and
Explanation of the Standard, later in
this preamble.) This category of
hazardous atmospheres includes
atmospheres containing gases such as
methane or acetylene; vapors of solvents
or fuel such as carbon disulfide,
gasoline, kerosene, or toluene; or
combustible dusts, such as coal or grain
dusts.

An incident involving five fatalities in
flammable or explosive atmospheres
was discussed in the preamble of the
NPRM (54 FR 24084). In addition,
OSHA has received information during
the rulemaking (Ex. 14-145) that further
documents the hazards of exposures to
flammable or explosive atmospheres in
permit-required confined spaces.

Example. An employee of a trailer
service company entered a 8500 gallon
cargo tank to weld a leak on the interior
wall of the tanker. Despite the presence
of strong fumes of lacquer- thinner (the
material previously carried in the
tanker) the welder decided to proceed
with the repairs even though the written
company safety policy required the use
of an explosion meter at that point.
When he began welding, an explosion
occurred. The employee was removed
from the tank and taken to a nearby
hospital, where he was declared dead by
the attending physician,
2. Other Hazards.

Fatalities from engulfment.
"Engulfment” refers to situations where
a confined space entrant is trapped or
enveloped, usually by dry bulk
materials. The engulfed entrant is in
danger of asphyxiation, either through
filling of the victim’s respiratory system
as the engulfing material is inhaled, or
through compression of the torso by the
engulfing material. In some cases, the
engulfing materials may be so hot or
corrosive that the victims sustain fatal
chemical or thermal burns, but are never
buried to the extent that they cannot
breathe,

Two incidents involving fatalities
from engulfment were discussed in the
preamble of the NPRM (54 FR 24084).
In addition, OSHA has received
information during the rulemaking (Ex.
14-159) that further documents the
hazards of engulfment in permit-
required confined spaces.

Example, Two Ohio foundry
employees entered a sand bin to clear a
jam. While they were working, sand
which had adhered to the sides of the
bin began to break loose and fall on
them. One employee quickly became
bunegl up to his chest, just below his
armpits. The other employee left the bin
o obtain a rope, intending to use it to
pull his coworker out of the sand. He

returned to the bin, tied the rope around
the partially buried employse and tried
to pull him free. He was unsuccessful.
During his attempted rescuse, additional
sand fell, completely covering and
suffocating the employee who had been
only partially buried.

Fatalities due to mechanical hazards.
OSHA has determined that accidents
have resulted in confined spaces when
em&loyers failed to isolate equipment
within the space from sources of
mechanical or electric energy or when
the equipment was improperly guarded.
In each case reviewed, death resulted
from mechanical force injury, such as
the crushing of the victim. OSHA has
determined from its review of accidents
involving mechanical hazards that the
correct preventive action would have
been to secure the machinery or
equipment so that it would not have
been inadvertently activated while
employees were exposed to it. This
procedure is commonly called
“lockout”.

When servicing or maintenance work
is being performed on machinery or
equipment located in a confined spacs,
OSHA's standard on the control of
hazardous energy sources (lockout/
tagout), §1910.147, also applies. When
work inside a permit space does not
involve servicing or maintenance of
machinery or equipment in the permit
space, OSHA's standards on machine
guarding, in-Subpart O of Part 1910,
require the equipment to be guarded to
Erotect employees from any mechanical

azards posed by the machine. In any
event, this final rule on permit-required
confined spaces, §1910.148, requires
employers to evaluate any mechanical
hazards found in permit spaces and to
take all steps necessary to protect
entrants.

An incident involving a fatality due to
a mechanical hazard is discussed in the
preamble of the NPRM (54 FR 24085).

Fatalities due to untrained rescuers,
As noted previously, OSHA has
determined that a h;gh percentage of
confined space accident victims have
been untrained rescuers. Indeed, in
some cases, the unsuccessful rescuers
have died while the initial entrants have
recovered. The likelihood that good
intentions and poor preparation will
lead to tragedy has led the Agency to
establish criteria for rescue which will
protect co-workers or volunteers from
accidental injury or death.

Two incidents involving untrained
rescuers were discussed in the preamble
to the NPRM (54 FR 24085). In addition,
OSHA has obtained information (Ex.
14-145) during the rulemaking that
further documents the hazards of

allowing untrained rescuers to enter
permit spaces.

Example, A maintenance worker
entered a sewer manhole to repair a
pipe and collapsed at the bottom, A
coworker, who had been observing the
initial entrant, entered the manhole, lost
consciousness, and fell to the bottom, A
supervisor looked in the manhols, saw
the would-be rescuer, and entered to
attempt rescue. The supervisor became
dizzy, climbed from the manhole, and
passed out. When he regained
consciousness, the supervisor
summoned rescue and emergency
services. Both the initial entrant and the
first would-be rescuer died of hydrogen
sulfide poisoning,

Conclusion. OSHA has determined,
based upon the information presented
in this section of the preamble and upon
the complete record developed as a
result of this rulemaking, that working
in permit-required confined spaces
involves significant risks for employees
and that this standard is necessary to
alleviate or control such risks. This
conclusion is further supported in the
next section of this preamble, Summary
and Explanation of the Standard.

III. Summary and Explanation of the
Standard

The following discussion, which
tracks the final rule paragraph by
paragraph, summarizes the significant
substantive differences between this
final rule and the proposed rule and
explains how OSHA determined what
the final rule would require. This
section covers the comments, testimony,
and information received regarding the
proposed standard, the 18 issues raised
in the NPRM, and the 15 issues raised
in the hearing notice. Each issue is
addressed under the appropriate
provision of the final rule or, if the issue
does not relate to a particular provision
of the standard, in a separate discussion
at the end of this section of the
preamble. References in parentheses are
to exhibits and transcript pages? in the
rulemaking record. These references are
not meant to be exhaustive but are
examples of sources that support
statements made in the preamble
discussion.

As noted in Section I, Background,
earlier in this preamble, section 6(b)(8)
of the OSH Act requires OSHA to
explain why a rule which deviates

? Chicago Tr.—Tsanscript pages from the hearing
held in Chicago, IL, on January 30 to February 2,
1990.

Houston Tr.—Transcript pages from the hearing
held in Houston, TX, on December 5-6, 1989.

Washington Tr.—Transcript pages from the
hearing held in Washington, DC, on November 14~
15, 1989.
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substantially from a pertinent consensus
standard better effectuates the purposes
of the Act. In & case where the Agency
has determined that ANSI language
should be adopted, the S and
Explanation so indicates. In addition,
this section of the preamble addresses
any case where the Agency has
determined that adoption of the
pertinent ANSI language would not
provide appropriate requirements for
employes safety.

Paragraph (a), Scope and Application.

Paragraph (a) states that §1910.146
contains requirements for practices and
procedures to protect employees from
the hazards of entry into permit-
required confined spaces. This
paragraph explicitly excludes
agriculture, construction, and shipyard
employment from the scope of the
standard. This language simplifies and
clarifies the proposed provision. The
proposed rule stated that the section set
requirements for permit-required
confined spaces (PRCSs) in General
Industry that could “be identified by an
employer exercising reasanable care.”
Proposed paragraph (a) also would have
excluded electric power generation and
transmission, grain handling facilities,
and onshore operations of the maritime
industry from the scope of proposed
§1910.146, to the extent that PRCSs in
those industries were “regulated by a
more specific confined space entry
standard.”

As discussed in the preamble of the
NPRM (54 FR 24089), OSHA considered
proposed §1910.146 to be a generic
standard. Therefore, the proposed rule
was intended to apply except where
superseded, in whole or in part, by
industry-specific regulations. The text of
proposed paragraph (a) reflected the
Agency's understanding of the
relationship between proposed
§1910.146 and the other OSHA
standards. OSHA sclicited comments on
the scope of the standard in Issue 8 of
the NPRM and in Issues 1 and 2 of the
hearing notice.

Some rulemaking participants (Ex.
14-38, 1441, 1444, 14-54, 14-57, 14—
61, 14-63, 14-94, 14-127, 14-148, 14—
151, 14-163, 14-173, 14-208, 14-213,
14-2186; Chicago Tr. 220-222) stated
that OSHA should expand the proposed
scope. These commenters asseried that
all employees who work in “permit
spaces” should be afforded the
protection provided by compliance with
proposed §1910.146, regardless of the
classification of the industry in which
they work. One commenter (Ex. 14-61)
stated:

OSHA's contention that the excluded
industries are adequately covered by existing

standards is wishful thinking at best. The
very same hazards that are faced by general
industry are found in the agriculturs,
construction and maritime sectors.... There
are [repeated] references in the news media
about confined space accidents in all three
exempted industries.

Agreeing with this point of view,
another commenter (Ex. 14-54) said:

With the numerous confined spaces in
agriculture, construction, maritime, electric
generation and transmission industries, and
grain handling facilities and the number of
fatalities that occur in these areas, they
should not be exempt!

Still another commenter (Ex. 14-163),
bolstering his arguments with OSHA
statistics, stated:

1 find it a grave error not to include
construction in the pmrosed rulemaking. As
your statistics succinctly point out, between
1974 and 1977, 276 confined space accidents
claimed 234 lives and injured an additional
193 individuals. Electrical, Gas and Sanitary
Services recorded the highest average annual
fatalities of all industries listed in the
Average Annual Fatality Table in this
proposed rule making. The majority of the
tasks that this industry performs falls into the
construction field. Based upon these figures,
why would you want to exclude
construction?

Other rulemaking participants (Ex.
14-35, 1443, 14-53, 14-101, 14-110,
14-153, 14-165, 14-180, 14-226;
Washington Tr. 173, 176, 178-180, 182,
199, 209-210) stated that the proposed
scope should be narrowed. These
commenters believed that proposed
paragraph (a) did not sufficiently take
into account other OSHA standards that
already adequately protected employees
in certain industries from confined
space hazards. For example, some
suggested that OSHA exempt all
maritime operations because there was
already adequate regulation for that
industry (Ex. 14-42, 14-58, 1462, 14—
198, 14-212, 14-220). Supporting this
view, the National Fire Protection
Association (NFPA, Ex. 14-212) stated:

The NFPA feels that the present maritime
industry standard addressing entry and work
in confined and enclosed spaces exceeds the
provisions of the generic standard and has
years of practical application evidence to
support this claim.

Representatives of the
telecommunications industry (Ex. 14—
39, 14-53, 14-104, 14-106, 14-110;
Washington Tr. 146-148, 174-183, 196~
199) formed a large portion of the group
of commenters supporting a narrowing
of the scope of §1910.146. This group
insisted that confined space hazards
found in telecommunications work are
already adequately and properly
addressed in §1910.268(0), covering
work in manholes and unvented

underground vaults. For example, Mr
Donald Espach, testifying on behalf of
GTE Service Corporation (Washington
Tr. 175-182), made the case for this
industry’s view. He noted that GTE is »
multi-national corporation that is made
up of three core businesses:
telecommunications, lighting products,
and precision materials. He maintained
that this diversity provided a unique
perspective on OSHAs proposed
permit-required confined space
standard. With respect to the proposal's
application to general industry, he
stated:

Based on our experience in Towanda and
other manufacturing sites in GTE, GTE
believes that procedures similar to the OSHA
proposals are appropriate to the general
industry. The OSHA proposal will ensure
that facilities without comprehensive
confined space entry program will develop it
lC:omp]iam:e with such programs will seve
ives.

He argued that applying the proposed
rule to telecommunications manhole
entry operations was not appropriate, as
follows:

But there are huge differences in confined
spaces in chemical and manufacturing plants
in telecommunication manholes. First and
foremost, the inherent hazard of
telecommunications manholes is
significantly less, Telecommunication
manholes are not designed to contain any
kind of chemical or hazardous substance.
They do not contain a residual hazardous
atmosphere. Telecommunication manholes
exist to provide access to underground
telephone cables and conduits during
splicing, testing, maintenance and air
pressurization gperations, In most cases, the
atmosphere in telecommunication manholes
is the same as that outside the manhole.

Secondly, telecommunications manholes
are located in and around public roads and
rights-of-way all over the United States. GTE
alone has over 70,000 telecommunications
manholes and the entire industry probably
has about 1,000,000. GTE has about 8,700
employees who will enter
telecommunications manholes approximately
320,000 times a year.

While there is no question as to the need
for special procedures to protect employees
who enter telecommunications manholes, to
be effective in saving lives, these procedures
must reflect the difficulties inherent in
having such a large, widely-scattered
workforce. Telecommunications manhole
entries are routine, ed on a daily
basis and, based on data in OSHA's current
record, done safely.

The third major difference is that entry into
telecommunications manholes is already
regulated by OSHA. Entry into
telecommunications manholes and unvented
cable vaults is currently regulated by Section
1910.268(0)(2). This regulation requires that
telecommunications manholes and unvented
cable vaults be tested for combustible gas'and
provided with continuous forced ventilation
to assure an adequate oxygen supply and
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remove any contaminants which may be
present. It is an industry-specific regulation,
which assures the safety of the employees of
this industry.

Mr. Espach further stated that, based
on GTE’s experience with manhole
operations, which included 4.5 million
entries with no deaths or serious
injuries, §1910.268(0)(2) provided
adequate protection to
telecommunications employees. He
contended that applying §1910.146 to
telecommunications manhole work
would be unnecessary.

A third group of commenters (Ex. 14—
42, 14-55, 14-58, 14-62, 14-198, 14—
212, 14-220), mainly from the
construction and maritime industries,
stated that OSHA should promulgate the
scope of §1910.146 as proposed,
asserting that the proposed exclusions
were justified by differences between
the included and excluded industries,
One commenter (Ex. 14-206) from the
grain handling industry explained:

We concur with the scope and application
in the proposal which exempts confined
spaces in grain handling facilities. OSHA has
already addressed the significant confined
space entry hazards in grain handling
facilities through 29 CFR 1910.272(g) which
has been in effect since March 30, 1988.
Since employers in the grain industry are
already subject to an industry-specific
standard, they should not be required to

proposed generic standard.

As noted earlier, proposed paragraph
(a) stated “...this section [does not]
apply to confined spaces in electric
generation and transmission industries,
grain handling facilities, or onshore
operations of the maritime industries
wherever these confined spaces are
regulated by a more specific confined
space entry standard.” Some of those
commenting on the scope of the
proposal mistakenly assumed that the
proposed language would exempt all
confined spaces within the listed
industries and no others. For example,
the Tennessee Valley Authority (Ex. 14—
36) indicated that it understood the
language of proposed paragraph (a) to be
an unqualified exclusion of electric
generation and transmission from the
scope of proposed §1910,146. On the
other hand, the comments from the
telecommunications industry clearly
indicate that they believe their manhole
and underground vault work would
have been covered under proposed
¥1910.146, since a specific exclusion
waTslnolt given. 3 b

1e language proposed in paragra
(a) clearly indict?tedpthat the gxclﬁzign
of the pertinent industries is
condifioned upon the promulgation of
standdrds which specifically address

any permit spaces found in those
industries. In particular, OSHA notes
that the Notice of Proposed Rulemaking
for Electric Power Generation,
Transmission, and Distribution (54 FR
5023) stated that proposed §1910.269
addressed “enclosed spaces’’, which are
defined to be spaces that contain no
atmospheric hazards under normal
conditions, rather than *“permit
spaces”.? In addition, the preamble to
proposed §1910.269 explicitly stated (54
FR 4984) that any spaces at electric
generation or transmission facilities that
met the definition of “permit space”
would be regulated under proposed
§1910.146.

Unfortunately, in spite of the language
of the two proposals (§§1910.146 and
1910.269), a few commenters appeared
to be confused by the extent of the
exclusionary language in tgroposed
§1910.146(a). Therefore, the Agency
believes the best approach is not to
carry forward the proposed scope
language that appeared to exclude all
permit spaces in industries that are or
are to be covered by other sections of
Part 1910. OSHA notes that §1910.5(c),
Applicability of standards, already
provides necessary guidance in the
application of generic standards. In
particular, existing §1910.5(c)(1), which
provides for a specific standard to
supersede a generic standard, states, in
part:

If a particular standard is specifically
applicable to a condition, practice, means,
method, operation, or process, it shall prevail
over any different general standard which
might otherwise be applicable to the same
condition, practice, means, method,
operation , or process.

In addition, existing §1910.5(c)(2),
which provides for application of a
generic standard, states, in part:

On the other hand, any standard shall
apply according to its terms to any
employment and place of employment in any
industry, even though particular standards
are also prescribed for the industry, as in
subpart B and subpart R of this part, to the
extent that none of such particular standards
applies.

Under current OSHA practice, as
outlined in §1910.5(c), confined spaces
that are presently regulated in other
sections of Part 1910 will continue to be
regulated under those sections, to the
extent that permit spaces are already
regulated under those sections. For

3 The question of whether or not all confined
spaces found in electric power generation,
transmission, and distribution work should be
addressed in a separate standard was an issue in the
rulemaking on proposed §1910.269 (54 FR 4974,
January 28, 1889). The resolution of this issue will
be discussed as part of the preamble to the final
§1910.269.

example, telecommunications work in
manholes and underground vaults is
normally covered under §1910.268(0).
Such work will continue to be covered
under the telecommunications standard,
and the provisions of §1910.146 would
not apply as long as the provisions of
§1910.268(0) protect against the hazards
within the manhole. 4 Confined spaces
that are not covered by any other OSHA
rule will fall under §1910,146. Thus,
confined spaces other than manholes
and underground vaults (such as boilers
and tanks) being entered by
telecommunications employees would
be covered by §1910.1486.

Accordingly, based on the rulemaking
record and on the language of existing
§1910.5(c), OSHA has determined that
the detailed exclusionary language in
proposed §1910.146(a) is unnecessary
and potentially confusing. Therefore,
paragraph (a) of the final rule contains
no references to industry-specific
reax’lations in Part 1910.

ith respect to the agriculture,
construction, and shipyard employment
industries, on the other hand, OSHA is
retaining the proposed language
exempting these industries from
§1910.1486, except for editorial changes.
OSHA is aware that confined space
accidents occur in agriculturs,
construction, and maritime and that
employees in those industries do face a
significant risk of death and serious
injury from these accidents. (See Table
1 for a breakdown of the number of
confined space accidents in the relevant
industries.) However, the Agency
believes that sufficient differences exist
between these industries and general
industry to warrant separate rulemaking
activities. For example, Part 1926,
OSHA's Construction Standards,
contains requirements dealing with
confined space hazards in underground
construction and in undergroun
electric transmission and distribution
work (Subpart S and §1926.956,
respectively). In fact, the data presented
in Table 1 are based on accidents
occurring well before the recent revision
of Subpart S of Part 1926. OSHA
believes that more current data would
show a decline in the number of permit
space injuries and deaths in the
construction industry.

The Agency also believes that
agriculture, construction, and shipyard

* Taking the telecommunications examples
further, the Agency can envision manholes that may
be more appropriately covered by §1910.146.
Although it is rare, manholes can become
overwhelmingly contaminated with toxins or other
hazardous chemicals (Washington Tr. 159, 165). If
the work area could not be made safe before entry,
as required by §1910.268(0)(2)(i)(B), entry would
have to be performad under the provisions of
§1910.1486.
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work are likely to pose permit-space
working conditions that are unique to
these industries. OSHA has a statutory
mandate to consult the Advisory
Committee on Construction Safety and
Health and uses the Shipyard
Employment Standards Advisory
Committee to obtain recommendations
on rules for industries within their
purview. These advisory committees
frequently identify working conditions
that are unique and need separate
treatment in the OSHA standards,
Except as discussed in the following
paragraphs, the Agency has not yet
submitted the generic permit space
standard to these committees for their
review. A review of the data in this
rulemaking record can enable these
committees to recommend whatever
action is necessary, be it rulemaking,
enforcement of existing standards, or a
combination of the two. Therefore,
OSHA believes that confined space
standards for agriculture, construction,
and shipyard work should be addressed
separately so that the Agency can focus
on aspects of permit space safety that
are specifically appropriate for these
areas. Accordingly, §1910.146(a), as
promulgated, retains the proposed
language exempting these industries
from the requirements of the generic
permit space standard.

Table 1—Confined Space Accidents in
Ariculture, Construction, and Maritime

Source

Safe

Sciengs' OSHA?

OSHA?

10
95

Agriculture

Construc-
tion.

Maritime ....

13 40

23 20 8

1 “Search of Falalizn and Injury Records For
Cases Related to Confined Spaces™ Frepared 2{
Safety Sciences, San Diego, CA, for NIOSH,
February 1978, as recorded in Ex. 14-82,

* “Selcted Occupational Fatalities Related to
Fire and/or Explosion in Confined Work S

Found in Reports of OSHA Fatali
Investigations” prepared by OSH'X

Statistical  Studies and , Washington,
D.C., April 1882, as recorded in Ex. 13-10.

? “Sslcted Occupational Fatalities Related to
Toxic and Asphyxiating Atmospheres in Confined
Waork S as Found in of OSHA
Fatality/Catastrophe Investigations”
OSHA" Office of Data Analysis, Wi
July 1985, as recorded in Ex. 13-18.

on, D.g’..

Questions have also arisen regarding
the dproper manner in which to regulate
land-based shipyard permit spaces.
OSHA published proposed Subpart B of
Part 1915 (53 FR 48092, November 29,
1988), Explosive and Other Dangerous
Atmospheres in Vessels and Vessel
Sections, to revise the requirements for
safe entry and work in confined spaces
on vessels. In particular, propos:g

Subpart B addressed atmospheric
hazards (oxygen deficiency, toxic
contamination, fire and explosion) that
may arise in those spaces. Therefore,
that proposal did not cover non-
atmospheric hazards in vessels or vessel
sections. In addition, that pro did
not cover any confined s in
land-based shipyard conm spaces.

At the time gHA was drafting the
proposed general industry permit space
standard, the Agency had not yet
decided how it wou{d address the
shipyard confined spaces that were not
covered by proposed Subpart B.
Therefore, proposed paragraph (a)
explicitlg excluded the workplaces
covered by proposed Subpart B from the
scope of proposed §1910.146 but
provided that onshore shipyard *“permit
spaces" would be excluded from the
scope only insofar as those spaces were
regulated by a more specific standard.
This left open the prospect that, if no
action were taken to extend the coverage
of proposed Subpart B to the entire
shipyard, the final rule for general
industry permit spaces would apply to
the shipyard permit spaces not covered
by proposed Subpart B, As noted earlier,
some rulemaking participants supported
total exclusion of shipyards from
§1910.146, while others supported their
coverage under that proposed rule.

On June 24, 1992, OSFIA published a
notice (57 FR 28152) reopening the
rulemaking record for proposed Subpart
B to receive the recommendations of the
Shipyard Employment Standards
Advisory Committee regarding shipyard
confined spaces and to solicit comments
regarding the appropriateness of
expanding the scope of Subpart B of
Part 1915 to cover the entire shipyard
and of incorporating certain provisions
of proposed §1910.146 into Subpart B.
The comment period is scheduled to
end on September 22, 1992. Once the
record has been closed again, the
Agency will review the rulemaking
record and, based on that review,
proceed to draft a finel rule for Subpart
B

OSHA notes that, under the terms of
proposed paragraph (a) of the general
industry standard and §1910.5, the
promulgation of §1910.146 before the
promulgation of revised Subpart B
would have resulted in the regulation of
land-based shipyard permit spaces and
shipyard permit spaces with non-
atmospheric hazards under the general
industry standard. However, given the
Agency'’s general policy in favor of
setting vertical standards for the
shipyard industry and the recent efforts
(for example, the reopening of the
Subpart B record) to develop a basis for
a Subpart B standard that could cover

all shipyard confined spaces, OSHA
believes that it would be inappropriate
for the general industry standard to
regulate any shipyard confined spaces at
present.

Furthermore, the Agency believss that
imposing the general industry standard
on some shipyard spaces for the period
OSHA needs to complete action on
proposed Subpart B would generate
confusion regarding what shipyard
employers are required to do. The
Agency also notes that it would be
unreasonable to impose the costs of
attaining compliance with the general
industry standard on the shipyard
industry when OSHA has not yet
determined how closely the final rule
for Subpart B will resemble §1910.146.

Therefore, OSHA is exempting
shipyard confined spaces from
compliance with final §1910.146. The
Agency will continue its efforts to
promulgate the revision of Subpart B
and will determine what further action
should be taken regarding the
application of §1910,146 to shipyard
confined spaces under the Subpart B
rulemaking. To make this clear in the
final rule, OSHA is specifying that
§1910.146 does not apply to the
“shipyard employment” industry, rather
than “purely maritime" industry, as
proposed. Additionally, the Agency has
listed the standards, by Part number,
that apply to the exempt industries.

Pendgn the resolution of this issue,
OSHlA wi c%ntinue to p::‘tject
employees who are to “permit
space” hazards in lang-based shipyard
confined spaces or who are exposed to
non-atmospheric “permit space”
hazards in any ahiplyard confined spaces
by using the general duty clause
(§5(a)(1)) of the OSH Act. The A?ency
believes that most shipyard employers
comply with Subpart B of Part 1915
throughout the shipyard, not only in
vessels and vessel sections. Also, OSHA
does not consider it reasonable for these
employers to enforce two different
permit space standards, Therefore, in
applying the general duty clause, OSHA
will use the terms of Subpart B as
guidelines for land-based permit spaces
found in shipyard work.

Also, OSHA has not carried forward
the language “which can be identified
by an employer exercising reasonsble
care” from proposed paragraph (a),
because the Aciency has determined that
this text, which addresses how OSHA
would assess an employer’s compliance
with the standard, is not appropriate
regulatory language. This stan
indicates clearly that employers are
msponsib:leffor idam their permit
spaces and for pro oir
elp;\aployees from the hazards of any‘such
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spaces. Therefore, while an employer's
"raasonable care” might be directly
relevant to an enforcement procesding,
it is inappropriate to include

" easonable care™ as a criteria in the
standard itself.

Faragraph (b), Definitions.

paragraph (b) sets forth the major
terms, with definitions, used in the final
rule. Where appropriate, proposed terms
and definitions have been revised or
deleted, and new terms and definitions
have been added, for the sake of clarity
and to reflect the rulemaking record.
0SHA has revised the format for the
proposed paragraph, by not numbering
the definitions, because the Agency
determined that presenting the terms in
alphabetical order both provided
adequate guidance and was consistent
with acceptable Federal Register format
and with OSHA's approach to
definitions in other standards.

The term “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.

The proposed standard defined the
term “acceptable environmental
conditions.” That definition focused on
the absence of ““‘uncontrolled hazardous
atmospheres.” OSHA has dstermined
that the term "acceptable entry
conditions™ should replace the
proposed term so the final rule clearly
indicates that no unreasonable permit
space hazards of any kind may g:
present when entry is authorized. In
addition, the Agency has revised the
proposed definition, omitting the
discussion of “uncontrolled hazardous
atmospheres™, so it is clear that air
contaminants are not the only hazards
addressed.
~ The term “‘attendant” means an
individual who is stationed outside one
or more permit spaces, who monitors
the authorized entrants, and who
performs all duties assigned to the

dant by the employer's permit
program, While this definition is
snb‘smntially the sama as that contained
in the proposed standard, it has been
simplified by eliminating proposed
language perteining to training and the
number of spaces and entrants to be
monitored, because those substantive
provisions are more properly covered in
the regulatory text oP the final standard.

The term “authorized entrant” means
an employee who is authorized by the
employer to enter a permit space. This
definition, which is substantially the
same as that presented in the proposed

standard, has been simplified by the
elimination of language that more
properly appears in the standard’s

re%}atory text.
e term “blanking or blinding”
means:

... the absoluta closure of a pipe, line, or
duct by the fastening cf a solid plate (such
asa cle blind or a skillet blind) that
completely covers the bore and that is
capable of withstanding the meximum
Fmsmm of the pipe, line, or duct with no

eakage beyond the plate.

The proposed definition of this term
differed in that it specified “a solid
plate ... which extends at least to the
outer edge of the flange”. The proposed
definition was based on OSHA's belief
that it was necessary to completely
occlude the bore, and that it was
necessary to have the edge of the
occluding plate extend beyond the
flange. The Agency expected that this
approach would provide appropriate
protection that could be verified
without difﬁcul?v.

Testimony and comments (Ex. 14-88,
14-118, 14-170, 14-188; Houston Tr.
727-728, 772-773; Chicago Tr. 81)
indicated that blanking or blinding, as
defined in the proposal, would be
unnecessarily costly and difficult to
accomplish or verify. The rulemaking
participants demonstrated that the use
of skillet blinds or spectacle blinds
would provide equivalent protection
without imposing the costs and
difficulties of the proposed definition.
Additionally, the American Petroleum
Institute (API) testified (Houston Tr.
727):

The definition of blanking or blinding in
paragraph (b}{4) requires this device to
extend to the outer edge of the flange. The
standard blind used in our industry extends
to the outer edge of the gasket surface and not
to the outer edge of the flange. The bolts that
hold the blind in place are inserted through
bolt holes in the flange so that the blind must
necessarily be smaller in diamster than the
inner diameter of the bolt circle. Given the
nature of this device, it is not possible for it
to extend to the outer edge of the flange.

Currently, a typical refinery has hundreds
of such blinds which would become obsolete
if this provision remains and would have to
be replaced. Our experience has been that
this device is safe and effective so there isno
valid reason to mandate a change. We hope
that the proposed definition of g?ind was
only an inadvertent technical error.

The Agency notes thet blanking and
blinding were not specifically required
by the proposal (nor are they absolutely
required by the final rule). This was just
one recognized method of achieving the
isolation of a permit space. In fact, the
only place this term isused is in the
definition of isolation. However, OSHA
agrees that the use of skillet blinds and

spectacle blinds will adequately protect
employees and that the proposed
definition was unnecessarily restrictive.
Therefore, the Agency has changed the
definition of “blanking or blinding” by
removing the “requirement” that the
solid plats extend at least to the outer
edge of the flange. Additionally,
spectacle blinds and skillet blinds are
listed as examples of solid plates which
will provide adequate blanking or
blinding.

The term "confined space” means a
space that:

1) Has adequate size and
configuration for employee entry; and

2) Has limited means of access or
egress; and

3) Is not designed for continuous

employee occu X
Ig th?eNPRM%nSLKA only defined a

“permit required confined space’’;
“confined space” was not defined. The
final rule contains definitions for
“confined space”, “permit-required
confined space”, and “non-permit
confined space”. The final rule’s
definition of ‘‘confined space” has been
taken directly from the portion of the
proposal’s definition of “permit
requirad confined space” that dealt with
the confinement properties of the space
(§1910.146(b)(23§3)thmugh (iii)). The
remainder of the propesal’s definition of
“permit required confined space”
addressed the other hazards that may be
present within the space and has been
retained in the final definition of that
term. (See the discussions of the
definitions of “non-permit confined
space” and “permit-required confined
space” later in this preamble. Issues and
comments relating to proposed
§1910.146(b)(23)(i) through (iii) are
addressed under the discussion of the
definition of “permit-required confined
space.”) OSHA believes that the
addition of this definition will assist
employers in understanding the
relationship between the three types of
spaces and in making a determination of
what spaces, if any, in their workplaces
are covered by the standard (that is, are
“permit- required" spacas).

The term “double block and bleed”
means the closurs of a line, duct, or
pipe by closing and locking or tagging
two in-lins valves and by opening and
locking or tegging a drain or vent valve
in the line between the two closed
valves. The gmposed definition was
essentially identical, except for
provision that a drain or vent valve
would be "open to the atmosphere”,
rather than simply “open” as provided
in the final rule, This change was made
in response to concerns expressed by
the Texas Chemical Council (Ex. 14-86),
the Department of Defonss (Ex. 14-219)
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and the National Association of
Manufacturers (Chicago Tr. 91) who
pointed out that the definition as
proposed could require enz}oyers to
violate EPA emission standards by
preventing the use of scavenger systems.
OSHA's sole concern is to prevent the
passage of toxic material into the permit
space during occupancy, The Agency
recognizes that the original wording
could have been construed to prevent
the use of scavenger systems.
Additionally, OSHA notes that the use
of scavenger systems would probably
contribute to control of permit space
atmospheric hazards. Therefore, OSHA
has revised the proposed definition.

The definition of the term
“emergency” in the final rule has been
taken without substantive change from
the carresponding definition in the
proposed standard.

e term “‘engulfment’” means the
surrounding and effective capture of a
person by a finely divided (flowable)
solid substance tgat can be aspirated to
cause death by filling or plugging the
respiratory system or that exerts enough
force on the body to cause death by
strangulation, constriction, or crushing.
The proposed definition was similar,
except that it provided less information
regarding what constitutes engulfment.

Some hearing witnesses (Chicago Tr.
365-366, 458—460; Houston Tr. 1060,
1088-1090) expressed concern that the
proposed definition did not recognize
all types of engulfment by a solid
substance. For example, Mr. Richard
Monczka, representing the United
Automobile and Agricultural Implement
Workers of America, testified that the
solids covered by the definition should
cover any material capable of flowing
into and filling the space. %

In response to these comments, OSHA
has revised the language of the proposal
so that the definition in the final rule
reads as follows:

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.

OSHA believes that this definition
clearly indicates that any solid or liquid
that can flow into a confined space and
that can drown or suffocate an employee
can be the engulfing medium.

The term “entry” refers to the act by
which a person passes through an
opening into a permit space and to the
work performeg?n that space. Entry is
considered to have occurred as soon as
any part of the entrant’s body breaks the
plane of an opening into the space.

The proposed definition of this term
was similar to the one in the final rule,
except that it provided that entry began
when the entrant’s face broke the plane
of a permit space opening and that it
addressed only “intentional” entry.
Testimony and comments (Ex. 14-62,
14-71, 14-76, 14-80; Houston Tr. 827)
indicated that, under this definition, an
entrant would not be considered inside
a space, if he entered feet first, until the
last part of his body, his face, broke the
plane of the opening. Under that
concept an employee could clearly be
within a confined space but not have
“entered”’, because his face had not yet
entered the space. Voicing these
arguments, Mr. Terry Krug of the
Atchison, Topeka and Santa Fe Rail
System (Houston Tr. 827) testified:

So the entrant could get almost all the way
into the space, [for) example, arms, legs,
torso, and potentially come into contact with
rotating parts, bare electrical wiring, fluids,
corrosives, skin absorbing toxicants, spiders,
snakes, biological, radiation, et cetera and by
your present definition would not even have
entered the space.

So I would propose to change that
particular wording to “any part of the
person’s body which breaks the plane of the
space’".

A commenter (Ex. 14-173) stated:

In our opinion, this definition will limit
protection of worker health and safety by
defining entry too narrowly. Entry should
occur when any part of the body breaks the
plane of the opening. Reference to the face
recognizes the respiratory hazards, but
ignores physical and chemical hazards to
other body systems. [Emphasis supplied in
original.]

OSHA believes that the proposed
definition, while adequate for permit
spaces that present atmospheric
hazards, did not take into account non-
atmospheric hazards, OSHA agrees that
exposure to permit space hazards such
as caustic chemicals and dangerous
mechanical devices can begin as soon as
any part of an entrant’s body breaks the
plane of the entry portal and has revised
the language contained in the proposed
definition accordingly.

Other commenters (Ex. 14-118, 14—
160) maintained that the definition of
entry should include unintentional
entry because the proposal should also
address the hazards of accidental entry.

OSHA also agrees with these
comments. Paragraphs (c)(3) and (d)(1)
require the employer to take steps to
prevent unauthorized entry into permit-
required confined spaces. These steps
are intended to include measures, such
as guarding and barricading, necessary
to protect employees from accidentally
entering a permit space. In order to
ensure that employees are adequately

protected against falling into or
otherwise inadvertently entering a
permit space, the Agency has revised
the language in the proposed definition
to include unintentional as well as
intentional entry.

The Agency notes that “entry” under
final §1910.146 does not include entry
into any confined space that does not
pose a hazard to employees. Only
entries into confined spaces that are
permit-required confined spaces are
covered.

The definition of an “entry permit” in
the final rule has been changed slightly
to read as follows:

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.

Although the definition is essentially
the same as proposed, it has been
shortened and simplified by eliminating
the list of items contained on the permit
and replacing that list with a reference
to paragraph (f), where the items
contained on a permit are specified.

The term “entry supervisor” has been
added and is defined as: g

... 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.

The proposed rule contained no
definition of the entry supervisor.
However, the AFL-CIO, in its post-
hearing comment (Ex. 142}, requested
that such a definition be added. The
AFL-CIO correctly pointed out that the
proposed rule outlined the duties of the
entrant, the attendant, and the entry
supervisor. They further noted that, of
these three groups, only the entry
supervisor (individual authorizing or in
charge of entry) was undefined.

OSHA agrees that a definition of the
entry supervisor is needed. Under the
final rule, the entry supervisor:

(1) evaluates the conditions in and
around any permit space that is to be
entered;

(2) oversees entry operations, as
necessary, to determine if the conditions
are acceptable for entry;

(3) where acceptable entry conditions
are present, either authorizes entry to
begin or allows entry operations that are
already underway to continue; and

(4) takes the necessary measures to
protect personnel from permit space
hazards.

Where acceptable entry conditions aré
not present, the entry supervisor either
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prohibits entry or, if entry is already
underway, orders the authorized
sntrants out of the permit space and
ncels the en rmit.
B i adding tho
definition of “entry supsrvisor® wil
more clearly indicate the
responsibilities imposed by pm'agra(phs
(¢) and (j) (proposed as paragraphs (d)
and (g)). In conjunction with this action,
OSHA is relocating the language of
proposed (g){1)(vi), which allowed entry
authorizers to serve as attendants or
suthorized entrants, to a parenthetical
note in the new definition. The language
of that proposed paragraph was
informational rather than regulatory or
definitional in naturs, in that it simply
describes something an entry supervisor
is permitted to do. The Agency
anticipates that there will be many entry
situations, especially if an employer has
only a few employees, whers the entry
supervisor will serve either as the
gttendant or as an authorized entrant. .
The language of the note indicates that
this is acceptable as long as the entry
supervisor is trained and equipped for
each role he or she fills, All pertinent
requirements relating to the duties of
attendants and authorized entrants
would still apply to the entry supervisor
who serves as an attendant or an
authorized entrant. The Agency notes
that the responsibilities of the entry
supervisor, as revised, are set out in
paragraph (j) of the final rule.

OSHA recognizes that there are
circumstances, such as when the entry
permit’s stated duration exceeds one
workshift, under which more than one
person may serve as entry supervisor for
a particular entry operation. The final
rule does not require the employer to
repeat the entry authorization process
when an entry supervisor is replaced, if
there is continuous direct responsibility
for the entry, with direct transfer from
one entry supervisor to next, and if the
successor has the necessary training and
performs the required duties.

The term “hazardous atmosphere”
means an atmosphere that may expose
employees to the risk of death,
incapacitation, impairment of ability to
self-rescue, serious injury or acute
illness dus to:

(1) flammable gas, vapor, or mist in
EXCess of 10 percent of the lower
flammable limit (LFL),

(2) airborne combustible dust at a
concentration that exceeds its LFL,

(3) atmospheric oxygen concentration
that is less than 19.5 percent or greater
than 23.5 percent,

(4) atmospheric concentration of any
substance for which a dose or a
permissible exposure limit is published
{0 Subpart G or Subpart Z of Part 1910

and that could result in employee
exposure above the pertinent dose limit
or ssible exposure limit, and

5) any other atmospheric condition
recognized as immediatsly dangerous to
life or health.

This definition, which is very similar
to the proposed definition, reflects the
wide range of atmospheric conditions
that can poss permit space hazards. The
language from the proposed definition
has been modified in respects.
First, the phrase “impairment of ability
to self-rascue (that is, escape unaided
from a permit space)” has added
to the definition’s introductory text, so
that that text now reads:

... an atmosphere that may expose
employees to the risk of death,
incapacitation, impairment of ability to self-
rescue (that is, escape unaided froma permit
space), injury, or acuts iilness from one or
more of the following causes:

The intent of this addition is to provide
consistency betwsen the “immediately
dangerous to life or health™ definition,
which includes the phrase “interfers
with an individual's ability to escape
from a hazardous atmosphere”, and the
definition of “hazardous atmosphere”
itself.

Subheading (1) of the definition,
dealing with lower flammable limits, is
identical to the equivalent proposed
provision.

Some commenters (Ex. 14-134, 14—
172) objected to OSHA's adoption of the
10 percent of LFL level proposed in
paragraph (b)(11)(i). They argued that a
20 percent level was more appropriate.
One of them (Ex. 14-134) maintained
that existing “combustible gas meters
are calibrated at 20% [of the lower
flammable limit]”.

OSHA does not agree with these
comments. The 10 percent level is
widely recognized as being the
threshold value for a hazardous
atmosphere. This value is used in ANSI
Z117.1-1977 (Ex. 13-5), in the NIOSH
criteria document for “Working in
Confined Spaces” (Ex. 13-9), and in
other OSHA standards (for example,
§1926.800(j)(1)(viii)). The Agency
believes that these national guidelines
provide much stronger support for the
10 percent limit than existing company
practice provides for those who have
adopted a higher limit. Additionally, the
fact that combustible gas meters are
calibrated at 20 percent of the LFL is
irrelevant. Meter calibration procedures
are usually recommended by the
manufacturer. The fact that certain
meters are calibrated at 20 percent of the
LFL means only that they are the most
accurate at that level; it does not mean
that these meters are significantly
inaccurate at 10 percent of the LFL.

The second change is in subheading
(2), addressing airborne combustible
dusts, which, as proposed, included the
phrase “[a concentration] that obscures
vision at a distance of five feet (1.52 m)
or less”. This provision has been
changed in the final rule to read:

Airborne combustible dust ata
concentration that meets or exceeds its LFL;

The reference to visibility in the
proposal was meant as an aide to
employers and employses in
approximating the LFL of the dust.
OSHA believed that the proposed
language would provide the best
possible guidance, given that there was
no reliable equipment available to
provide on-site combustible dust
concentration measurements. However,
some commenters (Ex. 14-143, 14-161;
Chicago Tr. 31) stated that the proposed
language would be unsafe, as tli:ere are
some dusts which are combustible at
concentrations that would not obscure
vision at 5 féet or less. OSHA agrees that
this portion of the proposed definition
was deficient and couﬁi have allowed a
hazard to arise. OSHA has corrected this
deficiency by changing the
concentration of combustible dust to
one that meets or exceeds the lower
flammable limit. The “rule of thumb”
criteria of obscured vision at a distance
of 5 feet or less has been retained, for
informational purposes only, in an
explanatory note.

The 10 percent limitation applied to
flammable gases, vapors, and mists has
not been applied to combustible dust.
This is because the Agency believes that
the difficulty in measuring combustible
dust concentrations make such a limit
infeasible. Also, there is no evidence in
the record to support lowering OSHA's
proposed limit, which was equivalent to
the lower flammable limit itself. The
Agency believes that, because air- borne
dust concentrations do not change
rapidly and because the flammability
hazard posed by air-borne dust can
usually be judged visually, employees
will be adequately protected.>

The third change is in subheading (3),
addressing atmospheric oxygen
concentration. The proposed provision
(paragraph (b)(11)(iii)) stated that an
atmospheric concentration of oxygen

3 A level of 100 percent of the lower flammable
limit for dusts as the lower limit of what is
considered to be a hazardous atmosphere with
respect to combustible dust may still appear to be

high. Unfostunately, the record does not
include any information that the Agency could use
to set a lower limit. The final rule, by requiring
amployers to take measures to control hazards, will
force the 1o use that ensure
that the of combustible dust do not reach the
lower flammable limit or that otherwise protect
employess from the hazards of fire and explosion.
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above 22 percent was hazardous. OSHA
was concerned that an atmosphere with
an oxygen concentration greater than 22
percent would be “oxygen enriched”
and, therefore, would pose a hazard of
fire and explosion. This is because
excess oxygen can extend the flammable
range of gases and vapors and make
combustible materials ignite easily and
burn rapidly.

Some of t¥xe rulemaking participants
(Ex. 1446, 1447, 14-86, 14-103, 14—
179; Washington Tr. 452-453, 577)
expressed the view that the 22 percent
threshold for oxygen enrichment was
too low and that it excessively restricted
the range of acceptable oxygen
concentrations. A few of the
commenters suggested values of 25 or
26 percent for the oxygen enriched
atmosphere limit. For example, CECOS
International (Ex. 14-46) stated:

In proposed 29 CFR 1910.146(b)(11), the
definition of a hazardous atmosphere would
include an atmospheric oxygen concentration
above 22 percent. This limit, which is only
0.5% above the normal embient
concentration presents a likelihood that a
hazardous atmosphere might be falsely
identified when normal conditions exist.
CECOS suggests that an oxygen-enriched
atmosphere be defined as one containing
greater than 256% oxygen.

In support of this view, the NIOSH
Criteria Document (Ex. 13-8) set 25
percent as the concentration at which an
atmosphere was considered oxygen
enriched. NIOSH reaffirmed that
position in its hearing testimony
(Washington Tr. 131).

Other comments (Ex. 14-57, 14-179,
14-187) received suggested that 23 or
23.5 percent would be a.more
appropriate number. The Motor Vehicle
Manufacturers Association (Ex. 14-179)
explained:

The definition for **hazardous atmosphere”
... identifies an oxygen concentration above
22 percent as unacceptable. We recommend
the unacceptable level be designated as more
than 23.5 percent oxygen by volume. This is
consistent with other OSHA regulations,
such as 29 CFR 1910.134. If there is some
other scientific or policy rationale for this
deviation, OSHA should explain it and allow
opportunity for comment.

Some rulemaking participants (Ex.
14-47, 14-179; Washington Tr. 452~
453, 577) argued that the OSHA
standard should be consistent with the
1989 ANSI standard (Z117.1) and other
standards addressing safe upper limits
on oxygen concentration. In particular,
one commenter (Ex. 14-81) observed
that the proposed 22 percent level was
well within the acceptable range set by
ANSI (19.5 to 23.5 percent) and stated
*“[oxygen sensors] could easily
experience false alarm signals of oxygen

enrichment due to possible combined
effects of humidity, temperature or
barometric pressure interference due to
this small differential from the oxygen
level of normal air.”

OSHA agrees that the proposed
threshold for oxygen enrichment was
too close to the normal range of oxygen
concentration. The Agency has
determined, based on the rulemaking
record, that setting the threshold for
oxygen enrichment at 23.5 percent is

appropriate to control fire and explosion
hazards. OSHA has relied heavily on the

expertise of the ANSI Z117 Committee
in making this determination. Althou%h
a 25 percent level was recommended by
NIOSH, the 23.5% figure in the ANSI
standard appears to be more widely
accepted. T}gemfore, the definition of
“hazardous atmosphere” in final
§1910.146(b), in conjunction with the
definition of “oxygen deficient
atmosphere” and *oxygen enriched
atmosphere”, sets the acceptable
concentration of oxygen at 19.5 to 23.5
percent.

Subheading (4) has not been
substantively changed from proposed
paragraph (b)(11)(iv), except that a
reference to Subpart G, Occupational -
Health and Environmental Control, of
Part 1910 has been added because that
subpart contains dose exposure limits
that are pertinent to protection of
employees who enter permit spaces.
The proposed parenthetical text dealing
with the situation in which OSHA has
not determined a dose or permissible
exposure limit has been titled as a
“note” in the final standard to indicate

clearly that the pertinent language is not

part of the regulatory text, The note,
which has been placed after subheading
(5), gives other sources of information
that can be used to determine
appropriate exposure limits for
substances not addressed in Subparts G
and Z of the OSHA General Industry

Standards. While the Agency will not be

enforcing the note as it appears in the
final rule, OSHA will use these other
sources to assess an employer’s
compliance with subheading (5) of the
definition of “hazardous atmosphere”,
Possession of Material Safety Data
Sheets as required by §1910.1200 will
put employers on notice of the potential

for IDLH atmospheres under subheading

(5), which OSHA will enforce.

OSHA has included a note after this
subheading in the definition of
hazardous atmosphere to clarify that an
atmospheric concentration of any
substancs 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. In other

words, an atmosphere that contains a
substance at a concentration exceeding
a permissible exposure limit intended
solely to prevent long-term adverse
health effects is not considered to be s
hazardous atmosphere on that basis
alone.

Subheading (5) of the final rule’s
“hazardous atmosphere’’ definition,
dealing with any atmospheric condition
immediately dangerous to life or health
not listed in subheadings (1) through
(4), is identical to the proposed
provision (paragraph (b})(11)(v)). There
was no substantive objection to this
provision of the proposal.

The term “hot work permit” means:

... the employer’s written authorization to

operations (for example, riveting,
welding, cutting, burning, and heating)
capable of providing a source of ignition.

The definition has not been changed
substantively from that contained in the
proposed standard. (It has only been
reworded slightly to provide added
clarity.) No significant comments were
received on this provision in the
pr%ﬁosal. 2

e term “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.

The final definition differs from the
proFosed one in that it explicitly
includes delayed as well as immediate
threats to life and omits any reference to
eye damage or irritation. Several
rulemeking participants (Ex. 1445, 138
Chicago Tr. 93, 177; Houston Tr. 775,
814) stated that, since a definition of
IDLH has already been promulgated in
paragraph (b) of §1910.120 (OSHAs
standard on hazardous waste operations
and emergency response), the definition
in the confined space final rule should
be consistent with that in §1910.120 and
should include delayed as well as
immediate adverse health effects.

OSHA has accepted these comments
and has adopted a definition of
“immediately dangerous to life or
health” that is consistent with
§1910.120. OSHA notes that the
proposed definition of “immediate
severe health effects”, a term used in the
proposed definition of IDLH, covered
exposure-related reactions manifested
within 72 hours after exposure to a
permit space hazard. For the sake of
consistency with the standard on
hazardous waste operations and
emergency response, the Agency is not
carrying forward the proposed
definition of “immediate severe health
effect” and is incorporating the concept
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of delayed effects directly into the
definition of IDLH. OSHA has also
included a note that provides an

gxample of a delayed health effect.

The reference to eye damage or
iitation in the proposed standard was
included to indicate conditions that
could interfere with an individual’s
ability to escape from a hazardous
astmosphere. Because the use of these
examples seemed to cause some
confusion (Ex. 14—45; Houston Tr. 774),
0SHA has eliminated them from the
definition. In their place, the definition
explicitly includes any condition that
*“would interfere with an individual's
ability to escape unaided from a permit
space™ as a criterion for the
determination of whether a hazard is
IDLH. This change also make the IDLH
definitions in the OSHA confined space
and hazardous waste standards more
consistent.

The proposed term “immediate-severe
health effects’ has not been carried
forward into the final rule, as discussed
earlier in relation to the definition of
“immediately dangerous to life or
health”,

The term "“inerting” means:

.. the displacement of the atmosphere in
a permit space by a noncombustible gas (such
@s nitrogen) to such an extent that the
resulting atmosphere is noncombustible.

The definition in the final rule
replaces the proposed phrase “non-
flammable, non-explosive or otherwise
chemically non-reactive’ with
*noncombustible” and lists nitrogen as
an example of a non- combustible gas.
The Agency believes that these changes
simplify and clarify the definition. The
term “chemically non-reactive” could
have been interpreted in absolute terms,
rather than as OSHA intended with
respect to the hazards of fire and
explosion.

Some commenters (Ex. 14-94, 14~
118, 14-161) suggested that the final
rule note the hazards presented by
inerting a space. They pointed out that,
while inerting a space reduces the risk
of fire and explosion, it creates an IDLH
atmosphere, which must be eliminated
or controlled before permit entry is
allowed.

OSHA has accepted this suggestion
and has incorporated their warning into
@ note following the definition of
“inerting",

The final rule does not contain the
proposed term “in-plant rescue team”.
Iniits place OSHA is using the term

rescue service”, which covers both
rescuers who are employees of the
employer whose workplace contains the
Permit spaces and those who are
employees of another employer. The use

of this term, its definition, and issues
related to rescue services are addressed
under the summary and explanation of
paragraph (k) of the final rule.

The term “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 &s:
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.

The proposed definition of this term,
on which no substantive comments
were received, included language
relating to the types of hazards for
which isolation would be required
(“which could be a serious hazard to
permit space entrants’). The definition
in the final rule does not carry forward
that language, focusing instead on
describing what “isclation™ is.

The final rule’s definition of “line
breaking” is identical to that contained
in the proposed rule. OSHA received no
substantive comments on this
definition.

The proposed term “low hazard
permit space” has not been carried
forward, since it is not used in this final
rule. Many comments (Ex. 1447, 14—
76, 14-86, 14-118) indicated that the
term only generated confusion and
might lead to a false sense of security for
employees entering a confined space
designated as a “low hazard permit
space”. They argued that the term gave
a misleading impression of the dangers
that could be faced on entry into permit
spaces. Based on its review of the
rulemaking record, OSHA agrees with
these comments and has carried forward
neither the proposed definition nor
proposed paragraph (i) into the final
rule. A detailed discussion of the “low
hazard” issue is contained later in the
summary and explanation of paragraph
(c)(5) of the final rule.

A definition for the new term “non-
permit confined space” has been
included in the final standard. It is
defined as:

... 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.

Some commenters (Ex. 14-94, 14—
150, 14-168, 14-219, 14-225) felt that
the proposed definition of a permit-
required confined space was not
entirely clear and that
misinterpretations were possible, They
suggested that modifications be made to
that definition. To solve this problem,
OSHA has decided to define a
“confined space” and "“non-permit

confined space”, as well as a “permit-
required confined space”. (See the
related discussions of the definitions of
“confined space” and “permit-required
confined space” elsewhere in this
preamble.) The definition of a “non-
permit confined space” makes it clear
that a space must contain or, with
respect to atmospheric hazards, must
have the potential to contain a hazard
capable of causing death or serious
physical harm, in addition to having the
configuration of a confined space, to be
considered a permit-required confined
space.

Examples of non-permit confined
spaces include vented vaults, motor
control cabinets, and dropped ceilings.
Although they are “confined spaces”,
these spaces have either natural or
permanent mechanical ventilation to
prevent the accumulation of a
hazardous atmosphere, and they do not

resent engulfment or other serious
azards.

The term "oxygen deficient
atmosphere” in the final rule is
identical to that contained in the
proposal.

OSHA received one comment on this
definition (Ex. 14-103). The commenter,
the ANSI Z88 committee for respiratory
protection, stated that the 19.5 percent
concentration for oxygen deficiency
should be changed to 12.5 percent.
Their reasoning was based on the work
of the ANSI Z88.2 subcommittee, which
found that no respiratory protection was
needed at 16 percent oxygen
concentration, and that 12,5 percent
oxygen concentration was the level that
should be considered immediately
dangerous to life and health (IDLH).

Rebutting the ANSI comment at the
Washington hearing (Washington
Tr.132-133), Mr. Theodore Pettit and
Mr. Laurence Reed of the National
Institute of Occupational Safety and
Health (NIOSH), stated:

MR. PETTIT: ANSI hasn't resolved the 12.5
that they are throwing around or the 16
percent, but I served on the ANSI committee
on confined spaces. The 117.1 revision is
coming out 19.5, which is the consensus
industry and labor [standard], so 19.5 is still
the standard as far as we are concerned. And
19.5 is also the safeguard, but with the 12.5
you have absolutely no safeguard.

MR. REED: In the development of its
[Respirator Decision Logic], the literature
which I believe at that time was published
in 1986 and we determined that 19.5 percent
was the cut-off for oxygen sufficiency.

In Issue 15 of the NPRM (54 FR
24087), OSHA requested information on
the extent to which employees would
work in permit spaces which have
oxygen-deficient atmospheres. OSHA
also sought information on actual
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oxygen levels encountered in oxygen-
deficient permit spaces and on the
effects on employees of entering oxygen-
deficient atmospheres.

Several commentsrs (Ex. 144, 14-27,
14-57, 14-61, 14-62, 14-71, 14-94, 14—
219) addressed Issue 15. None of them
provided information on the number of
employees who work in oxygen-
deficient atmospheres. However, results
of oxygen deficiency that were reported
(Ex. 144, 14-57, 14-61, 14-94, 14-219)
included dizziness, tiredness, difficulty
in breathing, confusion,
unconsciousness, and death. The U.S,
Air Force (Ex. 14-218) sent a copy of a
report addressing exposure to
atmospheres containing 13 to 21 percent
oxygen for long periods of time (not in
confined spaces).

In Issue 16 of the NPRM (54 FR
24087), OSHA requested information,
based on actual recorded atmospheric
measurements, on any physical or
physiological effects caused by rapid
transition from breathing normal air
(21% oxygen content) to breathing
atmospheres with less than normal
oxygen content. Only the U.S. Air Force
(Ex. 14~219) commented on this issue.
Their view was that, in general, the
suddenness of the reduction of the
oxygen level was not nearly as
important as the physiological effect of
the final oxygen level.

OSHA has not accepted the ANSI 288
recommended change. The 19.5 percent
oxygen level is widely recognized as
being the minimum level needed to
ensure an adequate supply of oxygen.
The NIOSH Respirator Decision Logic
(Ex. 14-145) utilizes 19.5 percent
oxygen concentration as the decision
level for use of a respirator, and the
ANSI Z117.1 standard itself recognizes
this concentration as 8 minimum,
Considering the possible consequences
of exposurs to atmospheres containing
too little oxygen as described in the
record, the Agency believes, in the
absence of compelling evidence to the
contrary, that the proposed level is
necessary to ensure an adequate oxygen
supply for entrants. Therefore, OSHA
has not changed the definition of
oxygen deficient atmosphere.

The term “oxygen enriched
atmosphere’’ means:

... an atmosphere containing more than
23.5 percent oxygen by volume.

As noted earlier in reference to the
definition of “hazardous atmosphere”,
the final rule has adopted a safe upper
limit on oxygen content of 23.5 percent
rather than the proposal’s 22 percent
level. The comments received on the
definition of “oxygen enriched

atmosphere” have been addressed under
the discussion of that term.

The term “permit-required confined
space (permit space)’” means a confined
space that presents or has a potential to
present one or more of the following:

(1) an atmospheric hazard;

(2) an engulfment hazard;

(3) a configuration hazard; or

(4) any other recognized serious
hazard.

As noted in Section I, Background,
earlier in this preamble, OSHA has
determined that a clear definition for
“parmit-re%uired confined space (permit
space)” will provide the necessary
guidance for employers to determine
when they are subject to the permit
space standard. The Agency has
determined that there are ‘t:gme
circumstances (mobility-limiting size
and configuration, limited means of
access and egress, and unsuitability for
continuous employee occupancy) that
are common to all confined spaces. As
noted earlier, those are the elements that
OSHA has included in the definition of
“confined space”. OSHA recognizes that
the hazard element that differentiates
permit spaces from confined spaces may
vary in its nature, so the Agency has set
out several ways in which a confined
space could qualify as a permit space.
Thus, a permit space is a confined space
that has certain characteristics that
make it hazardous for employees to
enter without taking special
precautions.

Section II, Hazards earlier in this
preamble, discusses most of these
characteristics. That discussion

_documents confined space accidents

that were caused by atmospheric,
engulfment, and other serious (such as
mechanical) hazards. © Atmospheric
hazards (such as oxygen deficiency,
toxic atmospheres, and flammable
atmospheres) are the most common
cause of confined space accidents.
Engulfment hazards, though not as
widely recognized, also cause the deaths
of many confined space entrants by
suffocating or drowning the victims.
Confined spaces that can wedge or
otherwise pin an employee and cause
his or her suffocation have also caused

at least one of the deaths? described in

¢ Section II of the preamble also discusses
accidents related to the lack of training for rescuers.
The actual hazard present within the permit space
in these accidents was actually an atmospheric one.

7 Although very few of the accident descriptions
in the record illustrale the hazard posed by spaces
that can entrap and cause the asphyxiation of a
worker, OSHA believes that it is important (o
specifically spell out the hazard in the definition.
1t is something that may easily be overlooked in the
evaluation of a confined space; and, by highlighting
the entrapment hazard, the final rule will best
protect employees.

the record (Ex. 14—145). Thase are the
hazard characteristics specifically
enumerated in the definition of “permit-
required confined space”. However, as
noted earlier, the types of confined
spaces posing serious hazards to
employees are wide ranging. Therefors,
the definition of PRCS also requires
confined spaces that pose other
unspecified serious hazards to be
considered permit spaces, as well.

The definition proposed in
§1910.146(b)(23) was similar to the
definition promulgated in the final rule,
OSHA has made some changes for the
sake of clarity. As noted earlier,
provisions corresponding to the first
three subheadings under the proposed
definition (paragraphs (b}(23)(i) threugh
(iii)) have been put under the generic
definition of “‘confined space”, so that
there is no need to repeat them in the
definition of PRCS. Other editoriel
changes have also been made to the
language of proposed
§1910.146(b}{23)(iv), which has been
incorporated into the definition of
“permit-required confined space” in the
final rule.

In Issue 3 of the NPRM, OSHA
requested comments regarding the
adequacy of the proposed definition of
permit-required confined space and
solicited suggestions for additional or
alternative language.

Over 50 commenters responded to
this issue. Most of the commenters
suggested that OSHA revise the
proposed definition. Several
commenters (Ex. 14-61, 14-86, 14-145,
14-168, 14-219) stated that poor natural
ventilation should be a component of
the definition.

Poor natural ventilation is not &
necessary condition for a confined space
to be a permit space. (It should be noted
that the presence or absence of natural
ventilation is not relevant to whether a
space is confined; it can only be
relevant to whether a confined space is
considered a permit-required confined
space.) OSHA believes that the
definition of hazardous atmosphere
adequately addresses the safety of the
atmosphere within the space without
regard to whether or not the space is
poorly ventilated. While natural
ventilation can sometimes prevent the
accumulation of a hazardous
atmosphere, the Agency considers the
most important distinguishing
characteristic, with respect to
atmospheric hazards, that can make a
confined space a permit space to be the
content of the air itself. Even with good
ventilation in a confined space, certaln
areas within the space may be able t0
accumulate a hazardous atmosphere.
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Another commenter (Ex. 14-191) was
concerned that proposed paragraph
(b)(23) was unclear with respect to
which subparagraphs ((i), (ii), (iii), and
(iv)) a space had to meet in order to
qualify as a permit space. They
recommended that a space be required
to satisfy all the criteria set forth in
proposed paragraphs (b)(23)(i) through
(iii) plus any one of the additional
criteria set forth in paragraph (b)(23)(iv)
in order to be considered a confined
space.

POSHA intended that, in order to
qualify as a permit space, a space have
all three of the first three characteristics
(paragraphs (b)(23)(i) through (iii)) and
at least one of the characteristics listed
under paragraph (b)(23)(iv) of the
NPRM'’s definition. In the final rule,
OSHA has clarified this intent in two
ways.

First, the final rule separates the PRCS
definition into two components:
“confined space” and “permit-required
confined space”’, The characteristics
common to all confined spaces
{proposed paragraphs (b)(23)(i) through
(iii)) are now contained in the definition
of “confined space”, which clearly
indicates that all three criteria must be
met in order for a space to be considered
“confined”, A permit space is now
defined to be a “confined space”
meeting one of four criteria
corresponding to those listed in

proposed paral_g;:%h (b)(23)(iv).

Second, OS as adopted language
clarifying the intent of these two
definitions. The word “and™ has been
inserted between the first and second
criteria and between the second and
third criteria of the definition of a
“confined space” to indicate clearly that
all three criteria must be met. The
introductory text of the definition of
"permit-required confined space” states
that “one or more of the [listed]
characteristics” (corresponding to those
given in proposed paragraph (b)(23)(iv))
must be met before a confined space is
considered a permit space.

The Agency believes that the final
rule clearly states the criteria for
determining what spaces qualify as
permit-required confined spaces.

Proposed paragraph (b)(23)(i) stated,
as the first criterion, that a space had to
be “large enough and so configured that
an employee can bodily enter and
perform assigned work” in order to be
considered a permit-required confined
Space. Several commenters (Ex. 14-4,
14-42, 14-94, 14-90, 14~143) stated
that it was confusing for proposed
pamg'raph (b)(23)(i) to provide that a
bermit space was sized and configured
f_or bodily entry when the definition of

entry” provided that entry began when

the employes’s face broke the plane of
the opening into the space. Some of the
commenters (Ex. 14—42, 14-94) noted
that the proposed definition excluded
spaces which contained hazardous
atmospheres and into which employees
were able to insert only their heads and
shoulders. For example, Mr. Martin
Finkel, a Certified Marine Chemist with
Marine & Environmental Testing, Inc.
(Ex. 14-4) stated:

The definition of Permit Required
Confined Space, as stated, does not allow for
small space(s] which permit entry of a
worker|’]s head, but not his/her whole body.
Such a space may prove just as hazardous if
it contains an IDLH atmosphere which the
worker breathes. 1 recall seeing photos of a
[fatality] on a barge where only the worker's
head was in the tank—his body remained
sprawled on deck—yet the worker was just
as dead as if he had entered bodily.
Therefore, I suggest removing [paragraph
(b)1(23)(i) entirely from the definition of
Permit Required Confined Space,

The Agency has not adopted this
suggestion. While OSHA is concerned
that spaces that are too small for
complete bodily entry may pose hazards
for employess, the Agency did not
intend to cover such spaces under the
permit space standard. OSHA believes
that the NPRM preamble discussion of
permit space incidents and of proposed
provisions clearly indicates that the
proposed rule was intended o cover
only spaces that were large enough for
the entire body of an employee to enter.
As commenters have correctly noted,
the proposed definition of *“permit
required confined space” did not cover
the *small" spaces. Such spaces do not
meet the definition of “confined space”,
nor do they pose hazards comparable to
those associated with confined spaces.
Since an employee cannot totally enter
such spaces, he or she should not have
difficulty withdrawing from the space.
In order for a space to be considered a
permit-required confined space, it must
first be a confined space. A space that
cannot be entered is not confined;
therefore, it does not pose hazards
related to the difficulty of exiting the
space.

OSHA realizes that an employee may
still be injured or killed as a result of
some atmospheric hazard within such
an enclosed area; however, this standard
is not intended to address all locations
that pose atmospheric hazards, The
Agency believes that the procedures
necessary to protect workers from
atmospheric hazards alone are not those
required by this standard, but are
required by other OSHA standards, such
as Subpart Z of the General Industry
Standards. The exposed employee must
also have difficulty exiting the space for

many the requirements of §1910.147 to
apply. For example, the need for an
attendant to be present is doubtful.
Spaces that cannot be entered are small
enough to be readily ventilated, ® and in
many cases a reaccumulation of a
hazardous atmosphere is highly
unlikely. Because the requirements set
forth in final §1910.146 are not
appropriate for application to spaces
into which an employee cannot
completely enter, OSHA has retained
the language proposed in paragraph
(b)(23)(i), which appears under the
definition of “confined space” in the
final rule.

OSHA notes that, as discussed
previously in the preamble, “entry” as
defined in the final rule begins when
any part of the entrant’s body breaks the
plane of the entry portal. This language
indicates the Agency's concern that
exposure to a permit space hazard can
occur before the entire body of the
entrant is inside the space. The
definition of “entry” is not intended to
indicate that a space large enough to
accommodate only part of an
employee’s body constitutes a permit
space. Therefore, OSHA has determined
that the definitions of “entry” and
“permit-required confined space” are
consistent,

Proposed paragraph (b)(23)(ii) stated,
as the second criterion, that a space had
to have “limited or restricted means for
entry or exit” in order to be considered
a permit-required confined space. The
proposed paragraph listed tanks,
vessels, silos, storage bins, hoppers,
vaults, pits, and diked areas as examples
of spaces with this characteristic. Some
commenters (Ex. 14-69) felt that it was
appropriate for the definition to cover
open top spaces, such as dikes and
excavations, while others (Ex, 14-185)
stated that those same spaces should not
be included.

OSHA listed these spaces as examples
of limited or restricted entry or exit, not
as examples of permit spaces, as some
rulemaking participants believed. The
final rule, under the definition of
*“confined space”, adopts a slightly
revised version of the language
enumerating the examples to state this
intent more clearly. As indicated in the
preamble to the proposal (54 FR 24089),
OSHA notes that doorways and other
portals through which a person can

¥ Subpart Z of part 1910 would require the
employer to use feasible engineering controls to
maintain atmospheric contaminants below
permissible exposure limits, Normally, ventilation
would be used to meet the Subpart Z requirements,
and the accident information contained in the
rulemaking record does not in-icate a need for
additional regulation of spaces that cannot be
entered completely.
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walk are not considered to be limited
means for entry or exit.

Proposed paragraph (b)(23)(iii) stated,
as the third criterion, that a space had
to be “not designed for continuous
employee occupancy” in order to be
considered a permit-required confined
space. Some commenters expressed
concern regarding the use of the phrase
“continuous occupancy” in this
proposed paragraph. Some of them (Ex.
14-94, 14-143, 14-163) argued that
many spaces are not designed for
continuous employee occupancy but
should not be considered as confined
spaces. They suggested rewording the
proposed definition to “‘an enclosure
with a primary function other than
human occupancy.” (The suggested
language is essentially identical to
language in the ANSI Z117.1-1989
definition of “confined space™.}

OSHA notes that the criterion “not
designed for continuous human
occupancy” is but one of the necessary
three criteria required for a space to be
designated a confined space. Thus, there
may be any number of spaces that are
not designed for continuous human
occupancy, but that cannot be
considered to be confined spaces (or,
subsequently, “permit-required
confined spaces”) under OSHA's
definitions because they do not meet
both of the other two criteria set forth
in the “confined space” definition.

The Agency has determined that the
suggested language from the ANSI
standard is not appropriate. The ANSI
language focuses on what the primary
function of the space is, whereas
OSHA'’s definition focuses on what the
space is designed for. If the space is
truly designed for human occupancy,
then the primary function of the space
is irrelevant. For example, a vented
telecommunications vault is typically
designed for continuous human
occupancy—the ventilation for the vault
ensures the presence of a normal
atmosphere for an occupant to breathe,
and the working dimensions of the
space are large enough to allow an adult
to work and move around while erect.
It could be argued, however, that the
primary function of the vault is to house
telecommunications equipment.
Although the distinction between the
‘“‘primary function” and the *“design” of
a space may seem inconsequential,
OSHA believes that the final rule’s
definition properly places the focus on
the design of the space, which is the key
to whether a human can occupy the
space under normal operating
conditions.

Another commenter (Ex. 14-144)
stated that OSHA should eliminate
“continuous” from the definition

because its “Manholes and vaults—to
the extent they are covered—are
designed for employee entry and
occupancy in order to service telephone
cables.”

OSHA has not accepted this
recommendation. One of the
characteristics of a confined space is
that it is not designed for humans to
enter and work for prolonged periods
without any additional consideration for
safety and health. With respect to
manholes and unvented vaults, the
Agency notes that atmospheric testing
and portable mechanical ventilation are
among the recognized procedures that
must be undertaken (as required by
§1910.268(0)) before employees can
safely enter these spaces. ? Therefore,
the final rule’s definition of confined
space retains the proposed phrase
*“‘continuous human occupancy”’.

OSHA notes that the meaning o
proposed paragraph (b)(23)(iii) has been
a factor in general duty clause (section
5(a)(1)) enforcement actions brought by
the Agency. For example, General
Dynamics Land Systems Division
(General Dynamics) contested a citation
for a willful violation of section 5(a)(1)
for failure to protect employees from
confined space hazards. The employer
referenced the proposed language to
contend that an M-1 tank is not a
(permit-required) confined space
becausa the assembled tank is
“intended” for continuous employee
occupancy. The Occupational Safety
and Health Review Commission
(OSHRC) held in General Dynamics
Land Systems Div. (15 OSHRC 1275,
September 11, 1991) that the
classification of a space would be based
on its condition at the time employees
would enter, not on the ultimate use of
the space. The OSHRC determined that
assembled tanks posed a recognized
hazard (freon exposure) and that it was
feasible to abate the hazard. Therefore,
the OSHRE held that OSHA properly
cited General Dynamics for failure to
implement a permit space program
when employees were assigned to enter
assembled M-1 tanks in which freon
was being used.

Additionally, the Agency notes that
the preamble of the NPRM (54 FR at
24097) stated “Some products are
considered permit spaces while they are
being built, and entries by workers are

? Telecommunications manholes and unvented
vaults do pose confined space hazards (though they
are not regulated under §1910.148). The n
precsutions for protecting employees antering these
spaces from confined space hazards are i
by §1910.265(0). As noted earlier, work in such
manholss or vaults need not comply with
§1910.146 unless they contain hazards not fully
addressed by §1910.268(0).

required as part of the manufacturing
process.” This language reflects OSHA's
recognition that there are spaces (such
as assembled M-1 tanks) that may be

rmit s during fabrication,

use hazards might be introduced at

that time and because they are not
designed for continuous occupancy
until their manufacture has been
completed. However, after they are
completed and put to use, the hazards
created by the manufacturing process
are not present, and they are then
designed and intended for continuous
occupancy. Thus, they would not be
permit spaces in actual use.

Proposed paragraph (b)(23)(iv) stated,
as the fourth criterion, that a space had
to contain one or more of a list of four
specified hazards in order to be
considered a permit- required confined
space. The four listed hazards were:

(1) Atmospheric hazards (proposed
paragraph (b)(23)(iv)(A}),

(2) Engulfment hazards (proposed
paragraph (b)(23)(iv)(B)),

(3) Entrapment hazards that also pose
the hazard of asphyxiation (proposed
paragraph (b)(23)(iv)(C)), and

(4) Any other recognized serious
safety or health hazard (proposed
paragraph (b)(23)(iv)(D}).

The first three hazard characteristics
provoked no controversy or substantive
comment. However, some commenters
(Ex. 14-84, 14-160, 14-171, 14-179)
objected to proposed paragraph
(b)(23)(iv)(D) arguing that the criterion
set out therein was so broad and vague
that its application could result in some
spaces being inappropriately designated
as permit spaces. For example, The
National Solid Waste Menagement
Association (Ex. 14-84) felt that:

The definition contained in [proposed)
§1910,146(b)(23)(iv) is too vague as currently
writlen to be workable, ifically the
provision in subparagraph (D).

Anocther commenter (Ex. 14-62)
suggested that OSHA delste the
proposed criterion because “Regulation
of these hazards is best left to other
specific OSHA standards for these
hazards.” Still another commenter (Ex.
14-63) stated that OSHA should require
employers to document their :
determinations regarding this criterion
“to assure that this [criteria] is properly
considered in assessing the space."”
OSHA does not agree with the
comments regarding proposed
paragraph (b)(23)(iv)(D). In particular,
the Agency has determined that the
rovision needs to be worded in the
Eroadast possible terms so that
employers are required to protect
affected employees from any serious
hazards which may be confronted in &
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permit space. Examples of “other"
serious hazards are radiation, noise,
electricity, and moving parts of
machinery. OSHA alsa believes that it is
unnecessary to specify that employers
document their compliance with this
provision. The Agency will be able to
determine, based on an inspection of a
confined space, whether or not the
conditions found pose hazards serious
enough to warrant designating the space
as a permit-required confined space. In
making this determination, OSHA will
use the same sources of information any
knowledgeable person would: national
consensus standards and government
and industry guidelines.

OSHA is promulgating the definitions
of “confined space”, “non-permit
confined space”’, and "“permit-required
confined space” as previously
described. The Agency believes, based
on the rulemaking record considered as
a whole, that the final rule’s definitions
of these terms properly describe the
spaces being r ted here, that these
provisions will provide guidance to
employees and employers for complying
with §1910.146, and that this will result
in the best protection for employees
ex&msed to permit space hazards.

'he term *‘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.

Paragraph (c)(4) of final §1910.146
requires employers whose employees
enter a permit space to develop and
implement a written “permit-required
confined space program™. In
promulgating this requirement, OSHA
has used this term to stress the
importance of taking a systematic
approach to permit space operations.
Except for editorial changes, the
definition in the final rule is very
similar to the proposed definition of this
term. OSHA has replaced the proposed
language addressing the prevention of
unauthorized employee entry with
language that more accurately indicates
the general purpose of a permit s
program, that is, “regulating employee
entry into permit spaces"’.

[he term “permit system” in this final
rule replaces the proposed term “entry
permit system”, “Permit system” is
defined as:

- the employer’s written procedure for
preparing and issuing permits for entry and
for returning tha permit space to service
following termination of entry,

The final rule’s definition is
essentially the same as the proposed

definition except that the language
specifying that the permit system
designates, by name or title, the
individuals who may authorize entry
has been removed. That provision is
regulatory in nature rather than
definitional.

The term "prohibited condition” in
the final rule replaces the proposed term
“not-permitted condition”. “Prohibited
condition” is defined as:

... any condition in a permit space that is
not allowed by the permit during the period
when entry is authorized,

“Prohibited condition” is the term
used in the final standard’s regulatory
text. Although no substantive comments
were received on the proposed term, the
Agency is using “prohibited”,-because
the term “not-permitted” is stilted. The
new term certainly conveys the same
méaning and improves the readability of
the standard. The definition itself has
been clarified to state specifically that
the term “prohibited condition” applies
only to the period during which entry
into the permit space is suthorized.
OSHA notes that there is no reason for
a condition, or set of conditions, to be
prohibited in a permit space until
employse entry is authorized. While
this meaning was intended in the
proposed definition, it was not stated
clearly.

The term “rescue service” means:

... the personnel designated to rescue
employees from permit spaces.

The definition of this term has been
taken from the proposed definition of
“in-plant rescue team”. This is the term
that has been adepted to apply to both
in-plant as well as outside rescue
services. The use of this term in place
of the proposed term and the rationale
behimr the definition are explainad
under the discussion of paragraph (k}
later in this preamble.

The final rule substitutes the term
“retrieval system” for the proposed term
“retrieval line” and defines a “retrieval
system” as:

... the equipment (including a retrieval
line, chest or full-body harness, wristlets, if
appropriate, and & lifting device or anchor)
used for non-entry rescue of persons from
permit spaces.

The proposed definition was similar,
except that it recognized the use of
wristlets as an acceptable alternative to
the use of a chest or body harness. A
representative of the Chevron .
Corporation (Houston Tr. 862) has
stated:

We believe that wristlet devices interfare
with effective work and the employee
to additional injury in the ieventl of a rescue.

OSHA agrees with this comment and
has therefore changed the definition of
“retrieval system” to make it clear that
wristlets are not ordinarily acceptable
for use by themselves. Wristlets may be
used only in conjunction with a chest or
body harness, unless 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. (See the summary and
explanation of paragraph (k)(3)(i) of the
final rule.) Purthermore, OSHA will
permit the use of wristlets only if such
use will not interfere with the work (for
example, by entangling entrants) and
will not expose the employee to
additional injury in case of a rescue.

The Chevren representative further
stated (Houston Tr. 862):

We also believe that continuously attached
retrieval lines present entanglement
problems, Therefore, we recommend that the
definition read "Means & lina or rope secured
at one end to the worker by a chest, waist or
full-body harness of the type that suspends
8 person in the upright position and with its
other end secured to a lifting device or to an
anchor point outside the entry.”

Chevron had also suggested (Ex. 14—
174) that the proposed definition be
revised to state: “The retrieval line may
be disengaged at the worker
those periods of activity that tha
employer identifias as creating hazards
of entanglement.”

While OSHA recognizes thet
entanglement can pose difficulties for
entries performed using retrieval
systems, the Agency has net made the
suggested changes. First, the Agency
believes that adding the suggested
language “of the that suspends a
person in the upright position” would
not address concerns regarding potential
entanglement hazards. OSHA also
believes that compliance with the
requirements of paragraphs (d) and (k)
of the final rule (regarding rescue
equipment and procedurss) will
minimize entanglement hazards,
Therefore, the Agency believes that
concerns regarding entanglement can be
addressed without revising the
proposed definition. Second, OSHA
believes that, considering the
suddenness with which permit space
hazards often manifest themselves,
entrants who have disengaged from
their retrieval lines are not adequately
protected from permit space hazards.
Therefore, the Agency expects that
employers who have a reasonable basis
for determining that the use of retrieval
systems will pose excessive risk of
entanglement will ::flement other
rescue equipment procedures.
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Also, a hearing participant testified
(Chicago Tr, 96):

In [§1910.J146(b)(25), we do, however,
recommend some different wording for
retrieval line in that it appears in this section
that a retrieval line is required in each and
every confined space entry situation. There
are situations where retrieval lines are
ineffective, or inappropriate, or simply not
required.

In particular, the hearing participant
stated that retrieval lines are not needed
for work inside the mud drum of a
steam boiler because entrant’s feet never
enter the permit space and that “the
configuration of the interior of a
distillation column or more complex
vessel will make a retrieval line
inappropriate.” OSHA notes that the
proposed definition was provided
simply for the guidance of those
employers who choose to comply with
the proposed requirement for rescue
capability (proposed §1910.146(c)(8))
through the use of retrieval lines. OSHA
recognizes that the use of retrieval
systems is not always feasible for permit
space entry, Therefore, as discussed
further under the summary and
explanation of paragraph (k)(3) of the
final rule, the Agency is requiring the
use of retrieval systems unless the
system would increase the risk to
authorized entrants or the system would
not contribute to rescue. OSHA believes
employers should have rescue
personnel perform their duties from
outside the permit space wherever
possible, so that rescuers are not
exposed to permit space hazards.

In addition, OSHA has clarified the
proposed definition by specifying the
means by which the retrieval system is
attached to the authorized entrant and
the means by which the authorized
entrant is lifted from the permit space,
The definition, as revised, also clearly
indicates that retrieval systems are to be
used only for non-entry rescues.

The term “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.

This definition, which did not appear
in the NPRM, was added to indicate
clearly what the term “testing” means.
The final rule, like the NPRM, sets
testing requirements (in §1910.146(d)(2)
and (d)(5), for example). The final rule
also contains non-mandatory Appendix
B, which contains guidance for
employers who perform atmospheric
testing. OSHA intends the term to cover
the evaluation cf permit space
conditions both at the time an employer
initially identifies the hazards ancf

devises control measures and at the time
entry would actually takse place.
Additionally, the Agency gas
determined that it is appropriate to
specify that the testing process includes
specifying the tests to be performed; so
that OSHA can determine if the tests
performed correspond to the identified
permit space hazards. A note has been
includetr to indicate the purpose of
testing.

Paragraph (c), General Requirements.

Paragraph (c) sets forth general
requirements for employers whose
operations are within the scope of
§1910.146. This paragraph reflects the
Agency's determination, discussed
earlier in this preamble, that it is
necessary to establish a comprehensive
regulatory framework under which
employers are explicitly required to
identig' any permit spaces at their
workplaces and to take the appropriate
measures for the protection of affected
employees. )

roposed paragraph (c) contained
general requirements for the
identification of permit spaces and for
the protection of affected employees
from the hazards posed by any permit
spaces identified. The introductory text
of proposed paragraph (c) would have
required employers to identify any
permit spaces in their workplaces, to
determine if their employees would
enter any such spaces, and to take the
appropriate action (closing off the
permit space, retaining a contractor, or
instituting a permit space program)
based on that determination. The
balance of the paragraph (proposed
paragraphs (c)(1) through (c)(10))
specified the elements of the permit
space program to have been followed by
employers who had employees (either
their own or those of contractors) enter
permit spaces.

The permit space program
requirements from proposed paragraph
(c) have, in general, been placed in
paragraph (d) of final §1910.146. (For a
cross-reference of the destinations of the
provisions of the proposal, see the
Distribution Table.) A discussion of
these paragraphs can be found in the
summary and explanation of paragraph
(d) later in this preamble.

Redesignation Table to §1910.146
Proposed paragraph Final paragraph
(b)

(c)(1)
(c)(6)

(c)(3)
(c)(4)

(c) intro text first
sentence.
second sentence ....
third sentence
fourth sentence

Redesignation Table to §1910.146
Continued

Proposed paragraph Final paragraph

(d)(4)(viii), (d)(9)
(d)(3)(iv), (d)(4)(vi)
(c)(8)

(e)(1)

(£(7)

(0(13)

« (B(11)

. (D(13)
((12), {H(13)

((13)

(e} intro text ....
(e)(1)

(e)(2)(i)
{e)(2)(ii)

(f) intro text ....

(i)
(1), ()(6)
(i)(s)

(g) intro text

(g)(1)(iii)

Removed
(j)(5)

(k) intro text
(k)(1)(i)
(k)(1)(ii)
(k)(1)(iii)
(k)(1)(iv)

(8)(1)(vi)
(8)(2)

(h) intro text
(h)(1)() ...
(h)(1)(ii) ...
(h)(1)(ii) .
(h)(1)(iv) ..
(h)(2) .. (k)(2)

A1) i . (c)(5)

Paragraph (c), titled “General
requirements” in this final rule,
corresponds generally to the .
introductory text of paragraph (c) in
combination with paragraphs (c)(4), (5.
and (10) of the proposed rule. The
introductory text of the proposed
paragraph (c) (titled Permit required
confined space program (entry permit
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program)) did not pertain directly to the
gstablishment of & pmnitfrogmm, but
contained information and requirements
leading up to the development of a
permit program. OSHA has decided that
the inclusion of these requirements in a
separate paragraph, preceding the
paragraph pertaining to the permit entry
program, is Jogical and adds clarity to
(he final rule. Therefore, paragraph (c),
lilled General requirements, has been
added to the final rule.

Paragraph (c)(1]) of the final rule
requires employers to evaluate their
workplaces and ta determine if they
:ontain permit-required confined
spaces, This provision corresponds to,

is essentially the same as, the first

sed paragraph (c). OSHA has
luded a note referencing Appendix
he decision flowchart, to facilitate
liance with the final rule.
A few rulemaking participants (Ex.
14-116, 14-170, 138) stated that it was
ropriate to require an initial
survey of workplaces to identify permit
spaces. For example, the Chemical
Manufacturers Association (CMA), in its
ost-hearing comment (Ex. 138),
objected to proposed paragraphs (c) and
(c}(1). CMA interpreted the proposal to
require a “grand survey” of the
workplace to identify permit-required
confined spaces, followed by an
lysis of the severity of the associated
ards in those spaces. Another
commenter, the Monsanto Company
(Ex. 14-170), stated:
Paragraph (c)(1) could be interpreted to
require an initial survey to identify all
confined spaces and to assess the severity of
he hazards that would be encountered by
those who may enter these confined spaces
al any future time. Monsanto with the
concept of identifying confined spaces and
their hazards but strongly disagrees that an
initial survey, should that be OSHA's intent,
is necessary. In fact, it could be
tounterproductive to good hazard control.
Not only do confined spaces change, as
USHA acknowledges, but the hazards
izvolved in the confined spaces often change.
e hazards could be different for the same
ed space depending on the work that
! ned to be done inside the space. For
!Tof these reasons, Monsanto believes that,
and has demonstrated that, employees can
identify confined spaces and the hazards
thereof by 1) training them to recognize
confined spaces, 2) to identify the hazards
and assess their severity, and 3) select and
‘mplement their protective measures just
priorto executing the entry and as a part of
'be preparation of the entry permit. We
would strongly recommend that OSHA not
ftquire an initial identification of all spaces

and vtheir severities. [Emphasis supplied in
original.] J

_ NIOSH testified (Washington Tr. 110}
' favor of the proposed requirement

stating: “In 37 of the 44 incidents
(investigated as part of the FACE project
through December 1988] failures to
recognize the operations as involving a
confined space was a contributing
factor.”

OSHA has determined that
workspaces that meet the definition of
permit space need to be identified at the
time the final rule goes into effect rather
than when the employer decides that
certain workspaces will be entered. The
Agency believes that the initial
workplace survey is essential because,
at the very least, it alerts the employer
to the need for measures to prevent
unauthorized entry. Also, delays in
efforts to identify permit spaces could
compromise the safety of entry
operations undertaken to deal with
emergencies or other unforeseen
circumstances. If an emplayer has not
evaluated the workplace, he or she
would not even be able to provide the
necessary training to employees so that
they can indeed readily identify permit
spaces. In any event, relying on
employees as the primary source of
information for identifying and
controlling permit-required confined
spaces would improperly place the
principal burden for worker safety on
the employee rather than on the
employer, who is in the better position
to identify hazards present in his or her
own workplace.

OSHA has also determined, based on
the incident data in the rulemaking
record {Ex. 13-10, 13-15, 13-16, 14—
159), that the failure to identify permit
spaces properly has resulted in many
fatalities and injuries. The Agency
believes that the initial survey will
facilitate employers’ efforts to develop
and implement apprepriate measures so
that a protective parmit space program
is in place when entry operations are
initiated.

OSHA notes that the comments
opposing this provision in its propossd
form were more concerned that the
Agency would require a detailed hazard
analysis for each space identified as a
possible permit-required confined
space. Final §1910.146(c)(1) requires
only the identification of permit spaces.
The detailed evaluation and
classification of hazards found within
the space is addressed by paragraph
(d)(2), which is discussed later in this
preamble. OSHA further notes that any
entry into a confined space performed
in order to determine whether or not
that space is a permit space must be
performed as if the space were known
to be a permit space.

Paragraph (c}(2}), which corresponds
to proposed paragraph (c){4), a es
the employer's responsibility to inform

their employess of the presence of
permit- confined spaces. This
paragraph in the final rule requires
employers who find permit spaces in
their workplaces to inform exposed
em(gloyees of the existence and location
of those permit speces.

Proposed paragraph (c)(4) would have
required all permit spaces to be posted
with signs indicating what hazards were
present and that only authorized
entrants could enter. Some respondents
to the NPRM (Ex. 14-76, 14-77)
objected to this paragraph of the
proposal, basing their objections on the
opinion that such a requirement would
be prohibitively expensive and an
invitation to unauthorized entries,
particularly by teenagers, and to
vandalism. In Issue 14 of the hearing
notice (54 FR 41463), OSHA asked for
further information on the proposed
requirement for the posting of
informational signs near permit spaces.
OSHA asked, in its hearing notice, how
such spaces should be identified to
protect employees. The Agency also
requested actual and projected costs of
informing employees that a workplace
contains permit spaces.

The Agency receivad extensive
written comments addressing paragraph
(c)(4) (Ex. 14-9, 14-30, 1445, 14-52,
14-57, 14-59, 14-68, 14-76, 14-78, 14—
80, 14-86, 14-88, 1491, 14-94, 14-101,
14-111, 14-133, 14-143, 14-150, 14—
153, 14-157, 14-163, 14-188, 14-170,
14-173, 14-174, 14-176, 14-178, 14—
179, 14-184, 14-189, 14-191, 14-214,
14-222). There also was discussion of
the issue during the public hearings
(Houston Tr. 779780, 940-942; Chicago
Tr. 272-274, 447-448).

One commenter offered support for
the proposed requirement to require
signs at all confined spaces. The Quaker
Oats Company (Ex. 14-173] stated:

We recommend thet ell parmit spaces be '
posted, notifying employees that hazards
may be present and only authorized entrants
[may] enter. These signs would be
appropriate tﬁostings during non-entry times
and during the permitted entry. All
employees should be instructed as to
restricted areas, and confined spaces should
be secured whenever feasible with positive
barriers such as locks.

An overwhelming majority of
commenters, however, objected to the
proposed requirement for posting signs
identifying all permit-required confined
spaces and the hazards contained
within the spaces (Ex. 14-9, 14-76, 14—
78, 14-80, 14-88, 14-94, 14-111, 14~
143, 14-153, 14-170, 14-176, 14-189,
14-222, 138), The commenters who
objected to the proposed requirement
identified several burdens related to the
proposed rule.
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Some objections cited the great
expense and total impracticality of
posting a sign at the entrance to every
confined space in the workplace. For
example, S.C. Johnson & Son, Inc.
(Ex.14-222) stated:

The problem with this provision is that it
would require signs to be posted at hundreds
of thousands of locations. Virtually every
piece of equipment, vault, or git large enough
for an employee to “stick his head in* would
qualify as a potential confined space.

In a similar vein, the Eastman Kodak
Company (Ex. 14-176) stated:

In a complex chemical plant, there will be
hundreds of tanks, reactors, columns, and
other process vessels which qualify under the
proposed definitions.

Union Carbide (Ex. 14-88) also
objected to the numerous signs that
would be required as follows:

The problem with both provisiens is that,
as applied to a modern chemical plant, they
would require identification, evaluation, and
notification of hundreds or thousands
[perhaps tens of thousands) of confined
spaces. Virtually every piece of equipment,
vault or pit large enough for an employee to
enter would qualify as a confined space, and
there are uncounted numbers of those.

Every manhole into a sewer or electrical or
telecommunications area is a confined spacs.
Would OSHA require every manhole cover
throughout the United States have a sign
warning of the hazards which may be
present?

OSHA also received testimony at the
hearings (Chicago Tr. 272-274; Houston
Tr 779-780, 940-942) regarding the
number of signs that would be required.
For example, Rohm & Haas (Houston Tr.
941) testified as follows:

This aspect would require us to postup to - .

3000 additional signs in our plant. This type
of labelling would be counter-productive and
would also detract from the performance-
oriented goal of the standard.

Posting of signs would create over-reliance
on a sign to identify a confined space. We are
concerned that we may miss identifying
many of these spaces during the plant-wide
survey mentioned above, and as a result
some spaces will not have signs posted. If an
employee relies on a sign to tell him that a
confined space hazard exists, he may
determine that a confined space hazard is not
present if a sign is not posted.

Similarly, AMOCO testified (Chicago
Tr. 272) as follows:

Paragraph (c}(4) requires the posting of
signs near the entrance of confined spaces:
There is no qualifier to indicate that the signs
would be required only when there is a
potential access to the space. A broad
interpretation of this paragraph would
require us to post signs at the potential
entrances of confined spaces regardless of
whether access to the space is physically
possible.

In our facilities, there are literally
thousands of potential entrances to confined
spaces.

Some commenters identified the
impracticality of identifying such spaces
as storm and sanitary sewers. For
example, United Technologies (Ex. 14—
178) stated:

We know of no practical method of posting
signs near, yet outside of, manholes located
at grade level in roadways, parking lots, floor
spaces, etc.

The City of Cincinnati (Ex. 14-9) also
noted the impracticality of applying the
posting requirement to manholes and
sewers as follows:

Many areas in the municipality meet the

criteria of “permit required confined spaces,"” -

but do not allow for the posting of signs. All
of our sewers fall into this category, both
storm water and combined sewers.

In a public environment, signs on every
manhole in the street is impractical!

Other commenters identified the
burden of listing individual hazards in
a confined space on the sign. They
argued that the burden of updating or
replacing signs whenever the hazards
within a confined space changed or
whenever the sign was destroyed was
unreasonable. For example, Union
Carbide (Ex. 14-88) commented as
follows:

Besides the burdens associated with those
requirements, Union Carbide is concerned !
that they miay actually pose hazards to
employees. The main hazard is an
overreliance on lists and signs. The presence
of hundreds or thousands of signs throughout
a chemical plant would tend to downgrade
awareness on the part of employees, who
would come to assume that if a space is not
on a list or lacks a sign, then itis not a
permit-required confined space. Yet, the
large number of such spaces creates the very
real possibility that some may be overlocked,
despite the most vigilant of programs. The
result could be employee entry into permit-
required confined spaces without taking the
necessary precautions. Even if every single
permit space were identified on a list and
with a sign, signs fall off or are obscured,
particularly in chemical plants where sign
maintenance is a major undertaking. Where
hazards change with changes in service, a
posted sign may be outdated and hence
dangerously misleading.

Organizational Resources Counselors,
Inc. (ORC, Ex. 14-143) echoed this
concern:

Also, even when a sign has been posted
outside a confined space, it can deteriorate,
be removed, or become obscured. Where
hundreds of such signs must be posted, it is
even more likely that at least some of the
signs will be damaged, removed, or obscured.

Finally, requiring each sign to list the
hazards which could be present in each
confined space would be an administrative
nightmare, especially where the hazards of

confined spaces change frequently or are
varied. For example, the hazards posed by
entry into a tank or vessel will depend on the
last contents. Are new signs to be posted
every time a new chemical is introduced?

One hearing participant (Chicago Tr.
273) also claimed that sign maintenance
would be costly, testifying as follows:

Since most of the signs in a refinery or
chemical plant are exposed to weather, their
maintenance would be extremely expensive.

The Chemical Manufacturers
Association (Ex. 138) maintained that
signs can create a false sense of security
and can lead to information overload.
They contended that a large number of
warning signs, which would be required
in many chemical plants, would be
ineffective because employees tended to
ignore them.

As an alternative to posting signs,
many commenters suggested the use of
an effective confined space permit entry
system in combination with training as
an alternative to posting signs (Ex. 14-
57, 14-76, 14-78, 14-86, 14-88, 14-91,
14-94, 14-111, 14-143, 14-157, 14-170,
14-176, 14-184, 138). For exampls,
Beaumont & Associates (Ex. 14-57)
stated:

Employee training about confined spaces
should be allowed in place of signs
designating confined spaces.

Also, the Texas Chemical Council,
(Ex. 14-86) said:

It is critical that employees be trained, as
well as, possibly reminded, depending upon
the entry condition.

Union Carbide (Ex. 14-88) supported
the training alternative as follows:

In its years of experience with confined
space permit programs,’Union Carbide has
learned that proper employee training and
education to identify permit spaces and their
hazards are more effective, more efficient,
and safer than the overly burdensome
approach proposed.

Still another commenter (Ex. 14-91)
agreed with this point, stating:
Training is @ more appropriate and

effective means of informing employees of
permit space hazards.

One commenter (Ex. 14-68)
disagreed, arguing that training was an
ineffective means of preventing
unauthorized entry, as follows:

Training is not an effective means of
preventing unauthorized entry nor is a s
posted sign. The use of the conjunction, “or,”
in the proposed standard leaves the employer
a choice among providing a positive denial
of entry provision such as a locked barrier,
posting a warning sign or providing training.
There should be'no doubt that the first choice
will usually be “training” such as “Don't go
in there.” At most, a sign may be posted to
supplement the instructions. These
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precautions are so inadequate as to be no
precaution. [Emphasis supplied in original.]

Many of the accidents in the
rulemaking record resulted when an
employee failed to recognize the
hazards involved in entering a permit-
required confined space. Therefore,
OSHA has determined that it is
important to identify permit spaces and
to inform employees of their presence
and the hazards involved.

At the time of the proposal, GSHA
believed that the posting of warning
would be the most cost effective method
of warning employees. In that regard,
the Agency recognized that training all
employees in the location of all permit
spaces and in the hazards involved in
each space could impose significant
costs on employers. However, as
brought out by the rulemaking
participants, the posting requirement in
the proposal did not account for existing
permit space programs that have been
successfully protecting employees,
using a wide range of approaches to
providing the necessary information to
employees.

The record also indicates that some
rulemaking participants interpreted
proposed paragraph (c)(4) to requirs the
specific hazards posed by the space to
be listed on the sign. OSHA did not
intend the sign to contain a list of all the
specific hazards posed by the permit
space. Rather, the proposed rule would
simply have required the basic type of
hazard (such as asphyxiation and
engulfment) to be mentioned. In fact, in
explaining this provision of the
proposal (54 FR 24091), OSHA stated:

The Agency believes that employees need
this information to understand the
seriousness of potential hazards in the
workplace. The Agency anticipates that
compliance with this requirement would
ensure that employees who are not involved
in permit space operations would be
sufficiently informed so that they would not
attempt to enter permit spaces. OSHA notes
that only personnel who work with permit
spaces would need to know more about the
potential hazards.

~ In order to recognize all methods of
informing employees and to clarify the
intent of the rule, OSHA is adopting a
performance-oriented version of
proposed paragraph (c)(4) in the final
standard. Paragraph (c)(2) of final
§1910.146 reads as follows:

1f the workplace contains permit spaces,
the almploye; shall inform exposed
employees, by posting danger signs or by an
other equally eg'g‘ctive means, oﬂhe e
existence and location of and the danger
posed by the permit spaces.

OSHA believes that this language will
require employers to protect their
employees but will also allow them to

use the most cost-effective method
available. For example, employers who
are already providing sufficient training
to protect their employees effectively
need not purchase and maintain
unnecessary signs. On the other hand,
employers can choose to post danger
signs to protect employees if they
desire. Whatever method is used, the
standard requires it to inform employees
exposed to the hazards posed by permit-
required confined spaces of the
existencs, location, and danger of those
spaces. Additionally, the provision in
the final rile makes it clear that the sign
is to indicate the danger involved in
permit sgace entry, not to list all the
specific hazards that might be
encountered.

In enforcing this provision, OSHA
will check to ensure that methods other
than warning signs are truly effective in
imparting the required information to
employees. General training in the
OSHA standard, for example, cannot be
expected to adequately inform
employees of the location of permit
spaces in the workplace. The final rule
places the burdens of identifying the
spaces and of controlling the resultant
hazards on the employer not on the
employee.

ome commenters suggested that
OSHA adopt a limited posting rule that
would recognize the posting of copies of
the entry permit at the entrance to those
spaces that are opened for entry or that
would require signs only for permit
spaces that could be entered
inadvertently. For example, the
Monsanto Company (Ex. 14-170)
suggested:

We recommend that, instead of this
burdensome approach, the permit itself serve
as the communication of the hazards since it
will be posted during an actual entry. If a
vessel has multiple entry points during a
confined space entry then additional signs or
copies of the permit could be posted at those
points to serve as the hazard advisory.

The Chevron Corporation (Ex. 14~
174) added:

We believe that this section shouid be
reworded to allow either signs or copies of
completed permits that are posted near or at
the entrance to the permit space to be used
to notify employees of the hazards and that
only authorized individuals may enter the
permit space. The permit system is intended
to provide all information about the permit
space on the permit itself and it only seems
reasonable that a copy of the permit should
be able to serve as the written means of
information about the space.

In its prehearing comment (Ex. 14—
143), the Organization Resources
Counselors, Inc. (ORC) stated:

ORC believes that posting a sign at or near
every identified permit space is unnecessary,

costly, and lnappmgriata for those spaces
which do not provide an opportunity for
random or inadvertent entry. In an average
chemical plant or refinery, there will be
hundreds of vessels, columns, tanks, and
other pieces of process equipment which
would meet the criteria for definition as
permit required confined spaces, but which
offer no opportunity for casual or inadvertent
entry because these spaces are closed when
in service, and cannot be opened to permit
entry without significant amounts of labor
and tools.

It is appropriate to post a sign where there
is opportunity for random unauthorized, or
casual or inadvertent [entry], such as an open
pit. In addition, it would be appropriate to
post signs near spaces that have been opened
to permit entry by authorized employees to
make others aware that entry into the space
is prohibited to unsuthorized individuals.

OSHA has not edopted any of these
suggestions, Posting the entry permit
would not serve to inform unauthorized
employees of the danger of entry. If
there is no authorized entry being
conducted, there would be no permit to
post. Thus, posting entry permits would
not function to warn employees of
spaces that were not the subject of an
entry permit. Additionally, once
authorized entry was underway, an
attendant would be stationed to prevent
unauthorized employees from gaining
access to the space (final
§1910.146(i)(8)).

ORC's suggested approach would
seemingly allow permit spaces to be
configured so that employees could
enter them “casually” or
“inadvertently”. 1% The Agency believes
that it is important to ensure that
unauthorized employees cannot enter
permit spaces unintentionally.
Paragraphs (c)(3), (d)(1), (i}(8), and (j}(5)
of the final rule specifically requirs
employers to take measures intended to
prevent such entry. Allowing permit
spaces to remain unguarded to the
extent that employees could “‘casually”
or “inadvertently” enter them is
prohibited by the standard altogether.
For example, assuming that they are
configured as permit-required confined
spaces, open pits would have to be
guarded in some manner to prevent
access to the spaces except when an
authorized entry was undertaken.

19 ORC also suggested that it would be

appropriate to post permit spaces where there is
“opportunity for random unauthorized"” entry.

OSHA considers all unauthorized entry to be
basically random in nature. Because of the nature
of their comments and of their example (open pits),
the Agency does not believe that ORC intended to
recommend posting all permit spaces subject to
unauthorized entry with signs. Therefore, OSHA
has discussed their suggestion of posting permit
spaces subject to “casual” or “‘inadvertent entry.
While it is possible that ORC and others who made
similar comments intended something else, OSHA
could not determine what that intent might be.
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Therefore, OSHA is not adopting the
ORC suggestion.

OSHA believes that ORC's concerns
regarding the number and t of
spaces that need to be posted are being
addressed by the final rule. The final
rule would not require the posting of
any permit space whose ouly means of
access necessitates the use of tools or
keys, provided that the employees who
are expected to gain entry into these
spaces are trained to recognize the
hazards involved. Restricting access to
permit spaces in this manner protects
employees effectively without the use of

signs,
g;aragraph (c)(3) of the final rule

addresses employers who decide that

~their employees will not enter permit
spaces. This provision requires such
employers to take effective measures:to
prevent their employees from entering
permit spaces: These measures could
include permanently closing the space
and barriers; supplemented by training
employees and posting danger signs. In
any event, the steps taken by the
employer must be effective in
preventing employee entry into permit
spaces:

Paragraph (c)(3) of the final rule has
been taken from the third sentence of
the introductory text of proposed
paragraph (c), on which OSHA received
no substantive comment. The proposed
introductory text simply referred to
proposed paragraph (c)(10), relating to
duties ta other employers, as being the
only requirement other than those in the
introductory text that applied to
employers whose employees do not
enter permit-required confined spaces:
In the final rule, due to the change in
format of paragraph (c) discussed
earlier, §1910.146(c)(3) lists all other
requirements that must be met by these
employers:

(1) Paragraph (c)(1) relating to
identification of permit spaces in the
workplace (first sentence of
introductory text);

(2) Paragraph (c)(2) relating to
informing employees of the presence of
permit spaces (propesed paragraph
(c)(4));

(3) Paragraph (c)(6) relating to changes
in confined spaces (second sentence of
introductery text); and

(4) Paragraph (c)(8) relating ta work
by contractors (proposed paragraph
(c)(210)).

OSHA believes that these provisions
in the final rule will protect employees
in workplaces where permit space entry
is prohibited.

aragraph (c)(4) of the final rule
.requires that employers who decide to
have employees enter permit spaces
establish written permit space programs

(permit programs) which comply with
§1910.1486. This provision is based on
the fourth sentence of the lix;tmductory
text of proposed para c).

OSHR ng‘t)es tbgt thgam gml rule, unlike:
the proposed rule, specifies that the
program must be written. A written plan
is necessary so that confusion or
misunderstanding regarding the
program’s requirements is avoided.

A written permit program was.
strongly supported by Mr. John Moran,
an OSHA expert witnesses who testified
at the Washingten, D.C., public hearing.
In his written testimony (Ex. 22), Mr.
Moran stated his views regarding a
written program:

The preparation of an employer-specific
written confined space program is essential,
in my view. It serves not only as an essential
reference for supervisors and operators, but
forces—or should force—thoughtful
consideration of employer-specific. issues
relevant to development and implementation
of an effective confined spaces program.

The Food and Allied Service Trades
(FAST) of the AFL-CIO (Ex. 14-213)
also supported a written program, as
follows:

Wa cannot overstate the importance of a
written plan. Having the plan maintained in'
this form and available for worksite
inspection offers an invaluable set of
pratections for the workers employed at
facilities where confined spaces may exist,
[Emphasis supplied in original.]

Mr. Keith Mestrich of FAST testified
at the Chicago public hearing (Chicago
Tr. 37) concerning the benefits of a
written plan:

With a written plain] it provides workers
and the representatives a chance to go-into
the plant and take a look exactly how the
emplayer plans to fill out the permits; who
he plans to allow in entry spaces; the training
that’s going to go on; everything that should
be happening whenever a worker goes into a
confined space.

Mr. Robert Hill of the Oil, Chemical
and Atomic Workers International
Union (Housten Tr. 10683) also felt that
the permit program should be in
writing;

This standard should state that the permit
required confined space entry program must
be written and accessible to employees.... It
is the workers who enter and perform work
in the permit spaces.

The Utility Workers Union also
recommended that a written permit
space program be required. Mr. Michael
Kenny, testifying on their behalf
(Chicago Tr. 649}, stated:

Accountability rates an equal place with
training for a successful confined space
program. A written permit system identifying
hazards in the permit space, restricting
access to authorized employees, will. provide
@ccountability.

OSHA agrees with these commenters
that a written program provides the very
basis of any permit space-entry :
operation, providing a reference for
guidance and direction to supervisors
and employees alike. A program that is
in writing will also serve to place
accountability for all functions related
to permit space entry and will aid in
avoiding mistakes and
misunderstandings. Additionaily,
because of the flexibility and discretion
which the standard provides to the
employer in achieving compliance, a
written plan is essential to demonstrate
that all aspects of permit space entry
have been taken into consideration. For
these reasons, OSHA has decided to
specify in the final rule that the permit
space program be in writing; The
requirement for a written program has
also been added to the introductory text
of paragraph (d) of the final rule.
Additionally, OSHA is requiring
employers to make the written program
available for inspection by employees
and their authorized representatives.
The agency believes that such access is
essential for the successful
implementation of a permit space entry
program.

Issue 3 of the hearing notice (54 FR
41462) requested comment on the
subject of worker participation in the
design and implementation of a permit-
required confined spaces program. In
particular, OSHA was interested in
information about successful programs
and the costs and benefits associated
with employee participation:

The Agency received several
comments on the subject (Ex. 14-38,
14-210, 14-215, 14-220, 14-222) and
some testimony at the public hearings
(Washington Tr, 225-228, 251, 386,
589-590; Houston Tr. 1063-1064;
Chicago Tr. 317-318, 348-352, 356, 376,
379380, 411, 427428, 532533, 612-
613, 622~623). However, most of these
commenters did net respond directly to
the issue. The majority of the
commenters expressed support for the
concept of employee participation in the
creation of a permit p m. Some
commenters (Ex. 14—38, 14-210;
Washingtom Tr: 225-226, 251, 386, 589~
590; Houston Tr. 1063-1084; Chicago
Tr. 317-318, 348-352, 356, 379-380,
427~428) even felt that OSHA should
promulgate a provision in the final rule
requiring joint management-employee
committees for the creation of such
programs, Others (Ex. 14-215, 14=220,
14-222; Chicago Tr. 532-533, 613, 622-
623) stated that OSHA should not
interfere with what these commenters
believed was primarily a labor=
management issue.
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The commenters who were in favor of
requiring employee participation in a
permit program cited the benefits of
increased compliance and improved
procedures. For example, Mr Eric
Frumin of the Amalgamated Clothing
and Textile Workers Union testified at
the Washington hearing (Washington Tr.
589-590). Mr. Frumin said that:

We don’t know who is going to be
responsible for designing the confined space
program to comply with this standard, but
the chances are quite high, it’s going to be
someone wha does a lot of things other than
just safety,

Whatever you call them—employer
relations, personnel, security, and that
problem is not unique to one plant in
Williamsburg, Virginia. All over this country
company management is taking on more and
more diverse responsibilities and less
specialization in the area of safety.

And the only effective check on whether
untrained managers are implementing
inadequate confined space programs will be
the ability of workers to be involved in that
process and to make sure that the programs
are adequate.

Given the extent of union participation in
the chemical and other industries, absent a
mandate from OSHA, that involvement will
never take place until after an accident or
catastrophe and maybe not even then.

The Independent Liquid Terminals
Association (ILTA, Ex. 14-210) agreed,
and also pointed out that employee
involvement would increase
compliance. They stated:

ILTA is in favor of involving employees in
the design and implementation of permit
space programs. The employees can offer
invaluable feedback on real dangers versus
perceived ones. In addition, involving the
employees will contribute to the successful
implementation of the program since it will
not be viewed as a program forced upon them
without their input. This is not to say that
every employee should be involved. In the
terminal business{,] involving terminal
operations personnel, i.e., superintendents,
engineers etc., would be helpful.

Other commenters also agreed that
employee involvement was desirable,
but believed that OSHA should not
dictate worker involvement. For

exq;nple. one commenter (Ex. 14-215)
said:

Amoco considers employee suggestions
when making decisions concerning confined
space entry however we have no formal
procedures for soliciting and reviewing
employee input, Such a formalized system
could delay decision-making regarding
confined space entry. If any problems occur
with the confined space entry program, the
employer, not the employee representatives,
will be held responsible. Therefore, we
believe that the employer should have the
ultimate authority for making decisions
concerning confined space entry. How an
employer addresses employee input should
be a matter between management and labor

and employee participation should not be
mandated by regulation.

Another commenter (Ex. 14-222)
stated the view that employee
involvement was impossible to mandate
if such involvement was to be
effective,as follows:

While employee participation in
procedures development can have many
benefits, it cannot be mandated. It must be
voluntary.

Effective communication is the key to
assuring employee feedback and suggestions.
Such communication must be voluntary; it
cannot be forced/mandated. (Where poor
employer/employee communications exist,
thers is little effective feedback.) For this
reason, we suggest that OSHA endorse, but
not require, that active employee
participation be a part of the design/
implementation of a firm's permit space
program.

The Agency agrees that involvement
by employees is vital to the creation of
an effective permit space program and
that such involvement should be
encouraged. However, OSHA has
determined that it would be very
difficult to mandate labor-management
collaboration in the development of the
permit program. None of the
respondents suggested language that
would provide for employee input into
an employer's permit space program
without dictating how any
disagreements would be resolved.
Additionally, the standard does provide
opportunity for the contribution of
employees involved in permit space
entry in paragraph (d)(13) on permit
space program review and in paragraph
(g)(2)(iv) on review of employee training
upon evidence of deficiencies.
Therefore the Agency, has decided not
to require the creation of a formal
system for employee input and review
of entry procedures.

Paragraph (c)(5) of the final rule sets -
provisions that employers can follow in
lisu of complying with paragraphs (d)
through (f) and (h) through (k), if the
employer can demonstrate that the
permit space contains only atmospheric
hazards and that continuous forced air
ventilation will maintain those permit
spaces safe for entry. This paragraph is
based, in part, on paragraph (i) of the
proposed rule.

Paragraph (i) of the proposal, Special
permits for entry into low hazard permit
spaces, would have allowed employee
entry into a "low-hazard™ permit-
required confined space without an
attendant on hand. OSHA included this
provision in the proposal based on the
belief that either the space posed a low
level of risk or its hazards were
controlled so as to reduce the level of
risk. The Agency regarded these spaces

as posing a low enough risk that an
attendant would not have been
necessary and that more limited
procedures could have been used for
entry. While a permit would still have
been required, it could have been issued
to authorize entry as often as necessary
for up to a year.

In regard to proposed paragraph (i),
Issue 11 of the NPRM asked the
following questions:

(1) To what extent should permit
requirements be differentiated based
upon level of risk?

(2) What criteria should an employer
use to determine if the use of a special
permit is appropriate?

(3) Shouﬁf OSHA limit an employer’s
ability to qualify for use of a special
permit once he or she has had a special
permit revoked?

In Issue 13 of the hearing notice (54
FR 41461), OSHA asked for comment on
an issue raised by a commenter (Ex. 14—
45) concerning how employers would
document the decision that a certain
permit sFace was a low hazard space.
OSHA also asked several other
questions related to the documentation
of an employer’s determination of a
space as "low hazard", In addition,
Issue 17 of the NPRM solicited
comments regarding the existence of
work areas that would not need all of
the protective measures required by the
proposed rule.

Many rulemaking participants
addressed the question of to what extent
the permit requirements should be
differentiated based on the risk posed by
the space. Some favored separate
treatment of different levels of risk,
either explicitly (Ex. 14-50, 14-81, 14—
102, 14-149, 14-167, 14-182, 14-199,
14-221) or implicitly by their support of
proposed paragraph (i) (Ex. 14-22, 14—
27, 14-52, 14-57, 14-153, 14-170, 14—
183; Washington Tr. 359; Chicago Tr.
617; Houston Tr. 943). Others (Ex. 14—
28, 14-94, 14-99, 14-111, 14-178, 14—
184, 14-193, 14-217, 119; Washington
Tr. 383; Houston Tr. 789; Chicago Tr.
214, 235, 370, 674) argued that the
requirements should be the same for all
permit-required confined spaces.

Two commenters (Ex, 14-81, 14-167)
supported OSHA's statement in the
preamble to the proposal (54 FR 24087)
that there are permit spaces that either
pose such a low level of risk or have
their hazards so controlled that they
could be safely entered without an
attendant under a permit lasting as long
as a year, For example, the National
Ready Mixed Concrete Association (Ex.
14-81) stated:

As indicated in our general comments
above, NRMCA strongly believes OSHA
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should differentiate permit-requirements
based on the lavel of risk involvedin
particular confined spaces. OSHA cerrectly
states that thera are confined 'spaces which,
while subject to the proposed standard,
either pose such a low level of risk or have
had their hazards so controlied, that they
could be entered without an attendant on
hand under a permit, which could last as
long as a ysar:

Other rulemaking participants (Ex.
14-22, 14-27,14-52, 1457, 14-153,
14-170, 14-183; Washington Tr. 359;
Chicago Tr. 617; Houston Tr. 943) lent
their support to this concept by
advocating separate requirements for
low hazard permit spaces. Mr. Donald
Martin, testifying on behalf of Rohm and
Haas, Texas (Houston Tr. 943),
supported paragraph (i), as follows:

[Plaragreph (i) allows for special permits
for entry into low hazard permit spaces
without an attendant to up to a period of one
year, under certain provisions. We generally
support this concept because it requires us to
formoally address potential hazards that could
exist in our motor control centers, drive-in
storage trailers and diked areas.around our
storage tank farms.

Although we have never experienced an
injury or fatallty related ta this type of
confined space entry, we believe it should be
addressed nonetheless.

In their initial comments on the
proposal, Monsaato (Ex. 14-170) agrsed
with the reasoning behind paragraph (i),
as follows:

Monsanto endorses the concept of QSHA
allowing a confined space entry without an
attendant in certain types of situations.

However, on the basis:of the hearing
testimony, Monsanto did reconsider
their support and, in their post-hearing
comment (Ex. 140), recommended a
single level of permit space; as follows:

In continuing to reflect on this issue, we
believe that the “low hazard" or [“]non-
permitted” space may well turnouttabe a
confusing peint to-employers and to the
compliance procass in OSHA. A better
approach may be te specify one level of
confined space.instead of twa. The one level
would require a permit and an attendant.
Any other spaces would fall outside the
scope of this standard.

Many of those supporting the concept
of a “low-hazard" confined space (Ex.
14-27, 14-81, 14-95, 14~124; 14-139,
14-149, 14-150, 14-153, 14162, 14—
164, 14~169, 14-221; Washington Tr.
553; Chicago Tr. 189; Houston Tr. 943)
noted its application to specific types of
spaces. These rulemaking participants
cited diked areas, manholes, and tanks
as examples of spaces that posed an
extremely low probability af having an
IDLH atmosphers, resulting in a “low
hazard" classification.

Other rulemaking participants: (Ex.
14-28, 14-94, 14-99, 14-111, 14-178,

14-184, 14-193, 14-217, 119;
Washington Tr. 383, 547; Chicago Tr.
214, 235, 370, 674; Houston Tr. 789)
disagreed with the concept of treating
any permit-required con spaces in
a different manner. Many of the
commenters addressing this issue (Ex.
14-94, 14-111, 14-193, 14-217;
Washington Tr. 547), felt that the
creation of a special “low tisk” category
of permit spaces only increased the
likelihood of confusion,
misunderstanding and misplaced
confidence, possibly increasing the
chances of an accident. For example,
Mr. Robert J. Cordes (Ex. 14-28) stated:

I do not like the idea of a special confined
space permit based upon the level of risk.
There should be no differentiation in permits
based upon level of risk. When the employer
initially makes his judgments about those
spaces which will need a permit, he has done
just that. A space eitlier needs.a permit or it
does not. If, as an example, a below-grade pit
containing a water pum‘ﬁ is judged tobea
permit required space, then a permit,
includinga test for , ete. is
every time the pit is'entered. An attendant
should be required every time a permit is
required. On the other hand, if the initial
analysis determined that there is no need to
require a permit when the pit is entered,
none is needed unless something special
such as hot work is scheduled. No attendant
is needed at those sites which do not require
a permit. If a permit is raquired, then a
cal]\:)liﬁed (i.e. competent) person, who could

be an attendant, should conduct all tests
and complete the permit form, One form and
one procedure should exist. We don’t want
to introduce possibilities for confusion-and
mistakes by having special rules apply to
lower level risks...

Texaco's post-hearing submission (Ex.
119) reinforced their objection to “low
hazard’" permit spaces:

As stated in Texaco’s testimony, wa do not
support the concept of “low hazard permit
spaces”. Texaco believes that paragraph (i)
smely leads to confusion, dilutes the scape,

pplication, and protection offered by the
Standard and renders the Standard
unreasonably va Wa again recommend
that this section be daleted in-its entirety:

OSHA has decided not to carry
proposed paragraph (i) forward into the
final rule. The Agency agrees with the
view that a “low hazard™ designation
for certain permit-required confined
spaces would lead to confusion and
reducs the protection afforded
employees under final §1910.146. While
OSHA believes that different levels of
risk should lead to different levels of
protection, the permit space program
will necessarily require the employsrto
implement protective measures that will
address the hazards in the permit spaces
adequately and appropriately. Under the
final rule, employers will need to take
increasingly stronger steps to ensure the

safety of employees involved in entry
operations in more and more hazardous
permit spaces. The basic performance-
oriented nature of OSHA's permit space
standard forces empleyers to develop
whatever procedures are necessary to
eliminate orcor:gol' hazards in permit-
required confin aces. Spaces posin
the least risk (sbov?the thresholdl:et bf
the definition of permit-requirsd
confined space) will necessitate the
fewest procedures to ensure safe entry.
Spaces containing severe: or multinls
hazards will require-more datailecf and
comprehensive procedures. Lastly,
confined spaces not posing the
minimum risk set by the definition of
permit-raquired cenfined space require
the least amount of effort to render them
safe for employees; such spaces need
neither attendants nor permits. 1!

On the other hend, there are some
confined spaces that' do not normally
contain & hezardous atmosphere, but
that might under certain conditions.
These spaces are typically designed for
employees to entar dpm'iodi«'mlly, but
they usually lack edequate ventilation to
prevent the aceumulation of a toxic or
flammable atmosphere or to prevent the
depletion of exygen. Many of the “low-
hazard” spaces mentioned in the record
are spaces of this type. For example,
diked areas, as noted by several
commenters (Ex. 14-124, 14-150, 14—
168, 14-184, 113, 140), do not normally
pase hazards severe enough to warrant
the issuance of permits or the presence
of attendants. The telecommunications
industry (Ex. 14-85, 14-104, 14-110,
14-139, 14-149, 14162, 14-169, 14—
188) contended that their manholes do
not contain sufficient hazards to justify
coverage under the it space
standard. Under industry practices
currently used for entry into such
spaces, thess confined spaces do not
have & potential to contain any hazard
capable of causing death or serious
physical harm, except in very rare
circumstances.

OSHA beliaves that the practices
necessary to make confined spaces that
merely have the potential to contain
hazardous atmospheres (as opposed to
one that contains a hazardous
atmosphere under normal conditions)
safe are widely recognized and used
throughout various industries, OSHA
requirements. for such spaces are
contained in §§1810:268(o), for

15 lbmsp.enyeaddmuadin the definition

of non-permit-required confined space and in
paragraphs (c)(1) and {c)(8) of the final rule. These
provisions reguire smployers to evaluate these
confined spaces to ensure tha. they are not permit
spaces and ta re-evaluate them if their uss or
configuration changesin a manner that might poss
hazards to entrants.
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underground telecommunications
nanholes and unvented vaults, and
1926.956, for underground electric
iransmission and distribution work. The
Agency included similar requirements
in §1910.269(e), for “‘enclosed spaces"
in its proposed standard for electric
power generation, transmission, and
distribution work (54 FR 5012), and in
proposed §1910.146(i), for “low-hazard”
permit spaces. The practices necessary
for eliminating the potential hezardous
atmosphere for these spaces as set out
in these documents include checking
the cover for evidence of possible
hazards, placing barriers after the
removal of the cover, performing
atmospheric testing, and providing
continuous mechanical ventilation.
Atmospheric testing includes testing for
oxygen content, for the presence of
flammable vapors and gases, and for
potential toxie air contaminants.
Mechanical ventilation is provided if a
hazardous atmosphere is detected.
OSHA believes that these practices
can be adopted to ensure safe entry into
any confined space that can be
maintained safe for entry by ventilation
alone. Some confined spaces are
designed for employees to enter under
normal operating conditions, although
they do not provide sufficient natural or
mechanical ventilation to ensure an
adequate supply of oxygen or to
disperse flammable gases and vapors
and toxic air contaminants that may be
introduced accidentally into the permit
space environment. Testing the
atmosphere within the space and
providing adequate continuous
ventilation can normally eliminate the
hazardous atmosphere, producing the
equivalent of a non- permit confined
space. Other t of permit spaces with
only utmmphthaz;p:ds can be
isolated, purged, and ventilated from
outside the space. If no entry is needed
toachieve a safe atmosphere, then
procedures similar to those described
earlier for the telecommunications and
electric utility industries can be
follawed to ensure the safety of entrants.
By contrast, however, for a permit
space that contains a hazardous
atmosphere under normal operating
conditions, it is usually necessary to
make an initial entry in order to control
the hazards within the space. The initial
entry involves the exposure of the
entrant to any hazards within the space,
since the purpose of the entry is to
tontrol the hazards for future eatries.
The measures that must be taken to
control the hazards, such as cleaning the
Space, vary with the types of hazards
Present within the space. Similarly,
Permit spaces into which hazards (such
& welding or toxic or flammable

cleaning materials) are introduced
during entry need the protection
afforded by the complete permit space
program in order to assure that all
measures, in addition to ventilation,
necessary for the protection of entrants
are followed. In these cases, the
employer's evaluation of the space
before entry must take into account
these additional sources of hazardous
atmotsg)heres th;t will be introduced
into the space during entry. Pre-en
monitoring:cwill not pm\:ﬁe the neaed
assurances of safety in these situations.
Accordingly, the permit system is
necessary to provide protection form
hazards in the permit space during these
gpes of entries. The permit identifies

e measures that must be taken to
ensure that employees can safely enter
the permit space, and the attendant
watches for conditions not envisioned
during the preparation of the parmit and
for other prohibited conditions. Thesa
two elements of the permit space
program are essential for the safety of
authorized entrants working in spaces
that would contain a hazardous
atmosphere under normal operating
conditions.

Additionally, ANSI Z117,1-1989 (Ex.
129), Section 2, provides that a space
which, by configuration, meets the
definition of a confined space but which
is found, afier evaluation, to have little
potential for the generation of hazards
or to have had its hazards eliminated
enginesring controls is to be consid
as a non-permit confined space. The
ANSI standard treats these spaces
separately from permit-required
confined spaces, applying only the
requirements for identification of
confined spaces and evaluation of their
hazards and for atmospheric testing,
along with speciel provisions for non-
permit confined spaces. The ANSI
standard does not apply the other
requirements of the consensus standard
to such spaces, but provides only that
these other requirements be considered
for application to the procedures used
for entry.

OSHA has dstermined that it is not
appropriate to require the entry permit
program to be implemented for entries
into permit spaces that contain only
atmospheric hazards which the
employer demonstrates can be
controlled with ventilation alone. These
spaces can be made safe for entry
foll?wing specific procedures tha:h are
spelled outin parefuph {c)}(5) of the
final rule. Paragraph (c)(5) of the final
rule allows empl to conduct entry
operations for such spaces in
accordance with these procedures
without following the non-training
ralated provisions of the permit space

program (peragraphs (d) through (f) and
(h) through (k) of the final rule). The
procedures in paragmgh (c)(5) are based
on proposed paragreph (i), with
modifications supported by the
rulemaking , and are explained in
the following discussion.

Additionally, OSHA has determined
that spaces that have had all hazards
eliminated can be reclassified as non-
permit spaces for as long as the hazards
remain eliminated. (It should be noted
that continuous forced air ventilation
controls atmospheric hazards—it does
not eliminate them.) For spaces posing
only non-atmospheric hazards, if those
hazards can be removed without entrze
into the space, the permit space may
reclassified as a non-permit confined
space after the are removed. For
example, the engine for a coment mixer
can be locked out, and the mixer can
then be safely entered for maintenance
(assuming there are no other hazards
inside the mixing drum). For spaces
with atmospheric hazards and for
spaces with non-atmospheric hazards
that can only be elimtllr;ated through
entry into the space, the permit space
can first be entered following all the
requirements spelled out in paragraphs
(d) through (k) of the final rule; and,
after the employer certifies that the
hazards have been eliminated, the space
can be reclassified as @ non-permit
confined space. Requirements for the
procedures to be used in reclassifying
permit spaces are contained in final
§1910.146(c)(7), discussed later in this
section of the preamble.

OSHA believes that the approach
taken in paragraphs (c)(5) and (c}{7) of
the final rule is consistent with that
taken in ANSI Z117.1-1989. The major
difference is that tha consensus
standard treats all non-permit required
confined spaces '? glike, whereas the
OSHA standard separates them into two
categories—permit spaces with
atmospheric hazards controlled by

'2 The ANSI definitions of “confined space”, ”
“parmit-required confined space”, and "non-permit
confined space” differ somewhat from OSHA’s
definitions of these terms. OSHA's definition of
“permit-required confined " is basically the
same as ANSI'’s definition of “confined space”.
Under the ANSI definition, all confined spaces have
an actual or potential hazard, while OSHA's
definition of “confined space” includes spaces with
no hazards at all (which are not regulated under
final §1910.148). The final rula’s definition of “non-
Eemubmquind confined space” covers these

azard-free confined spaces, as well as spaces that
have had their hazards eliminated under paragraph
{c)7). The ANSI definition of “non-permit-required
coafined space” covers confined spaces whose
hazards have been eliminated by engineering
controls and confined spaces that have "little
potential for generation of hazards", It is the ANSI
“non-permit-required confined s * that ere
:lowlhmd under paragraphs (c)7) and (c)(5) of the

nal rule,
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means of ventilation alone and permit
spaces that have been reclassified as
non-permit confined spaces because the
hazards have been sliminated.

This two-pronged approach better
protects employees than the ANSI
standard for two basic reasons. First, by
minimizing the amount of regulation
that applies to spaces whase hazards
have been eliminated, it encourages
employers to actually remove all
hazards from permit spaces, which is
the best possible protection for entrants.
The rules that do apply in such
situations (paragraph ();)(7). discussed
later in this section of the preamble) are
only those necessary to ensure that the
hazards have indeed been removed.
Second, for permit spaces that can be
maintained safe by ventilation alone,
the regulation specifies exactly what is
required of the employer. As noted
earlier, the practices required by
paragraph (c)(5) for these spaces have
been demonstrated in the
telecommunications and electric utility
industries as being highly effective in
protecting entrants from the limited
hazards present in such spaces (Ex. 14—
7, 14-39, 14-53, 14-80, 14-171;
Washington Tr 180-181). The ANSI
standard does not specifically require
such protective measures as ventilation
in such cases, If the employer needs
additional flexibility in controlling the
hazards in these permit spaces, it is
available by following the full permit
procedures outlined in paragraphs (d)
through (k) of the final rule. These
provisions, although they require
additional protection in the form of
attendants and permits, give the
employer more flexibility in applying
different controls to the hazards that are
present.

Based on review of the record, OSHA
has determined that there are
circumstances in which employers can
control atmospheric hazards without
following the full permit procedures
outlined in paragraphs (d) through (k) of
the final rule. As noted earlier, some
industries, such as telecommunications
(regulated under §1910.268(0)), have
successfully protected employees from
atmospheric Eazards in workspaces
through testing and continuous
ventilation, without following all the
requirements proposed in §1910.146.
OSHA believes that such experience
indicates that ventilation and testing
could protect employees throughout
general industry from atmospheric
hazards posed by similar types of permit
spaces. Accordingly, OSHA has decided
to allow employers, under certain
conditions, to control atmospheric
hazards within a permit space following
specific procedures that are spelled out

in the final rule in lieu of compliance
with paragraphs (d) through (f) and (h)
through (k) of the final rule. The only
requirements from the full permit space
program that would apply to entry
following these procedures are the
training provisions in paragraph (g) of
the final rule. The Agency has
determined that training employees in
the procedures is necessary and
appropriate and that paragraph (g)
contains the relevant requirements for
this training.

Pamgrapg {c)(5)(i) of the final rule sets
forth the conditions that must be met
before a permit space may be entered
under the alternative procedures, which
are specified in paragraph (c)(5)(ii).

The first condition, set out in
paragraph (c)(5)(i)(A) of the final ruls, is
that the employer must be able to
demonstrate that the only hazard posed
by the permit space is an actual or
potential hazardous atmosphere, The
procedures required under paragraph
(c)(5)(ii) are only appropriate for
atmospheric hazards, and the spaces for
which these procedures can be used
pose only this type of hazard. If the
space poses other hazards as well, either
all the hazards must be eliminated,
under paragraph (c)(7) of the final rule,
or the space may only be entered
following the full permit space
procedures set out in paragraphs (d)
through (k).

Ths second condition, set out in
paragraph (c)(5)(i)(B) of the final rule, is
that the employer must be able to
demonstrate that ventilation alone is
sufficient to maintain the permit space
safe for entry. In order for the space to
be considered safe, the atmosphere
within the space after ventilation may
not be expected to approach a
hazardous atmosphere. This is
necessary so that, if the ventilation
shuts down for any reason (such as loss
of power), the employees will have
enough time to recognize the hazard and
either exit the space or restore the
ventilation. A guideline of 50 percent of
the level of flammable or toxic
substances that would constitute a
“hazardous atmosphere” may be used
by employers in making the
determination required under paragraph
(c)(5)(i)(B). '* Additionally, the work to

3 Two examples may help to clarify this
guideline.

(1) The LFL for methane is a concentration of 5
percent by volume. Ten percent of this value is 0.5
percent, a concentration which would be
considered hazardous, by definition. Under the
guideline, the measured concentration of methane
should not exceed 0.25 percent after ventilation in
order for the procedures specified in paragraph
(c)(5)(i1) of the final rule to be acceptable.

(2) The 8-hour time weighted average PEL for
chlorine, under Table Z-1, is 0.5 parts per million.

be performed within the space must not
introduce any hazards—work with
hazardous quantities of flammable or
toxic substances and hot work are not
permitted. This type of work would
introduce hazards beyond those
accounted for by the determination that
the permit space can be maintained safe
for entry. Paragraph (c)(5)(i)(B) indicates
clearly that an employer who relies on
continuous forced air ventilation to
maintain spaces safe for entry must be
able to establish that other measures are
not needed to protect entrants.

The third condition, set out in
paragraph (c)(5)(i)(C) of the final rule, is
that the employer must develop
monitoring and inspection data that
supports the demonstrations required by
paragraphs (c)(5)(i)(A) and (c)(5)(i)(B).
The atmospheric monitoring data must
show that ventilation will keep the air
inside the permit space within the
guidelines of paragraph (c)(5)(i)(B),
discussed earlier, The data required by
paragraph (c)(5)(i)(C) are essential for
the employer and employees, as well as
OSHA, to be able to determine whether
or not the space can be maintained safe
for entry with the use of ventilation
alone.

The fourth condition, set out in
paragraph (c)(5)(i)(D) of the final rule, is
that, if an initial entry is performed to
gather the data required under
paragraph (c}(5)(i)(C), it be conducted in
accordance with the full permit space
program requirements given in
paragraphs (d) through (k). The Agency
recognizes that monitoring and
inspection data may be obtained either
through entry into a space, or from
outside the space, as long as the data
provide complete and accurate
information on air contaminants
throughout the confined space. In many
instances, however, it will be necessary
to make an initial entry into the space
in order to make the necessary
determination, Paragraph (c)(5)(i)(D)
requires that any entry to obtain the data
be performed in accordance with all the
provisions of the standard, because any
relief from permit space program
requirements is not allowed until the
process of demonstrating, inspecting,
monitoring, and documenting the
conditions to be expected during entry
is completed.

The fifth condition, set out in .
paragraph (c)(5)(i)(E) of the final rule?. is
that the determinations and supporting

This concentration of chlorine would be considered
hazardous by the definition of ““hazardous
atmosphera”. Under the guideline, the measured
concentration of chlorine should not exceed 0.25
parts per million after ventilation in order for the
procedures specified in paragraph (c){5)(ii) of the
final rule 1o be acceptable.
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data required by paragraphs (c)(5)(i}{A)
through (c)(5}i)(C) be documented and
made available to employees who enter
the spaces under the terms of graph
(c)(5). This documentation will enable
the employer, employees, and OSHA to
evaluate the determination that
paragraph (c}(5) applies to a given

permit space.

The sixth, and final, condition, set out
in paragraph (c){5)(i)(F) of the final rule,
is that the entry be performed in
accordance with the specific procedures
required by paragraph (c)(5)(it).

Paragraph (c)(5)(ii) of the final rule
sets forth the procedures that must be
followed for entries under paragraph
(c)(5). The procedures detailed in this
paragraph have been derived from
several sources. Proposed paragraph (i)
set out procedures that could be used
for spaces that presented an extremely
low probability of encountering
atmospheric hazards. Proposed
paragraphs (i)(1) and (i)(2) would have
required testing, ventilation, and other
measures necessary to ensure that the
space remained safe for entry. These
provisions, modified as warranted by
the public record, have formed the basis
of most of the requirements contained in
paragraph (€)(5)(ii) of the final rule.

Section 4 of ANSI Z117.1-1989
provides requirements necessary for safe
entry into non-permit confined spaces.
OSHA also relied on some of these
provisions, specifically the training and
lesting requirements contained in
Sections 4.2 and 4.4, respectively, in the
development of paragraph (c)(5)(ii) of
the final rule.

Lastly, the Agency based some of the
provisions of this paragraph of the final
rule on the existing telecommunications
and proposed electric power generation,
transmission, and distribution
standards, Paragraph (o) of §1910.268
sets forth requirements for the
protection of employees performing
teleccommunications worllz. Current
industry practice in compliance with
these requirements has provided
effective protection for employees
performing work in such spaces as
manholes and unvented vaults.

Paragraph (e) of proposed §1910.269 set
out provisions that OSHA believed were
necessary (and widely used) for the
protection of employees performing
electric power generation, transmission,
and distribution work in “enclosed
Spaces*. " (This proposed paragraph

e

“ Defined in proposed §1910.260 as & working
Space, such as a manhole, vault, tunnel, or shaft,
that has 2 limited means of egress or entry, that is
designed for periodic employse entry under normal
Opérating conditions, and that under normal
tonditions does not contain a hazardous

was also based largely on §1910.268(0).)
These proposed and existing standards
provide provisions that OSHA believes
are nec and appropriate for the
protection of employees in the two
industries from atmespheric hazards
that can be controlled through the use
of ventilation alone. OSHA has
determined that these standards, with
appropriate modification, can also be
usgd to protect employess in general
industry from permit spaces presenting
atmospheric h;p:ards that can be
maintained safe for entry by means of
ventilation alone,

Paragr:g:x (c)(5)(ii)(A) of the final rule
requires that any conditions that make
it unsefe to remove an entrance cover be
eliminated before the cover is removed.
Some conditions within a permit space,
such as high temperature and high
pressure, may make it hazardous to
remove a cover from the space. For
example, if the atmospheric hazards
within the space cause high pressure to
be present within the s . the cover
could be blown off in tge process of
removing it. To protect employees from
such hazards, a determination must be
made as to whether or not it is safe to
remove the cover. Such a determination
would require the employer to examine
the conditions that are expected to be in
the permit space. The cover would be
checked to see if it is hot; and, if it is
fastened in place, it would be loosened
graduelly to release any residual
pressure. An evaluation must also be
made of whether conditions at the site
could ceuse a hazardous atmesphere to
accumulate in the space, which would
make it unsafe for employees to remove
the cover. The cover could not be
removed until it is safe to dao se.

Paragraph (c)(5)(ii)(B) of the final rule
requires that openings to parmit spaces
be guarded to proiect employees from
falling into the space and to protect
employees in the permit space from
being injured by objegts entering the
space. The guard could be in the form
of a railing, a temporary cover, or any
other temporary barrier that provides
the required protection. If the opening
to the space is situated so that
employees and objects cannat fall into
the space, no additional guarding is
necessary. This provision was taken
from existing §1910.268(o0}(1)(i), which
sets forth an equivalent requirement for
underground telecommunications work.

Paragraph (c)(5)(ii)(C) of the final rule
requires the internal atmosphere of the
permit space to be tested with a
calibrated, direct-reading instrument
before any employee enters the space.

atmosphare, but that may contain a hazardous

atmosphare under conditions.

The atmoc})bero must be testa«}; in
sequencs, for oxygen content, for
flammable gases and vapers, and for
potential air contaminants. This
provision, which is based on proposed
sa.mgraph (i)(1)(ii), is necessary to

etermine whether or not ventilation
alone will be able to maintain the space
safe for entry. The results of this testing
must be within the expected range for
the space, based on the employer’s
determination under paragrep
(c)(5)()(A).

Paragraph (c)(5)(ii}(D) of the final rule
prohibits employees from being in the
space when a hazardous atmosphers is
present. Any entry into a permit space
containing a hazardous atmosphere
must be conducted in accordance with
the full permit space program
requirements given in paragraphs (d)

through (k).

Paragraph (c)(5)(ii)(E) of the final rule
sets out requirements for the continuous
forced air ventilation that must be used
to maintain the permit space safe for
entry. First, no employee may enter the
space until the forced air ventilation has
eliminated any hazardous atmosphere
found within the space. Second, the
ventilation must be directed to ventilate
the immediate areas where an employee
is or will be present within the space
and must continue until all emproyees
have left the space. Third, the air supply
for the ventilation must be from a clean
source and must not increase the
hazards in the space. These provisions,
which have been teken from ANSI
Z117.1-1989 Sections 9.1 and 9.1.1 and
from proposed §1810.269(e)(10) and
(11), ensure that the atmosphere within
the permit space remains safe during the

entire entrxlo eration.

Paragra (}cl)(S)(ii)(F) of the final rule
requiras the permit space to be
periodicaliy tested as necessary during
the entry to ensure that the continuous
forced air ventilation is preventing the
accumulation of a hazardous
atmosphere. The frequency at which
such testing would have to be
performed is dependent on the nature of
the permit space and the results of the
initial testing performed under
paragraph (c)(5)(ii)(C) of the final rule.
For example, if the initial testing found
no evidence of flammable gases or
vapors and if the permit space is not
normally expected to present the
hazards posed by such gases and vapors,
no further testing woulg be necessary. If
a flammable gas or vapor is initially
detected, frequent or continuous testing
would be appropriate. The testing
required by final paragraph (c)(5)(ii)(F},
in combination with continuous forced
air ventilation required by paragraph
(c)(5)(ii)(E), ensures that entrants remain
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protected the entire time they are
present within the permit space.

Paragraph (c)(5)(ii)(G) of the final rule
requires employees to exit the permit
space immediately if a hazardous
atmosphere is detected. Additionally,
the employer is required to evaluate the
permit space to determine how the
hazardous atmosphere developed and to
implement measures to protect
employees from the hazardous
atmosphere before any subsequent entry
under paragraph (c)(5) procedures is
undertaken. Obviously, if a hazardous
atmosphere is detected during entry, the
permit space has not been maintained
safe for entry. For any subsequent
entries to be authorized under
paragraph (c)(5), the employer must
determine what went wrong, must take
whatever measures are needed to
prevent a recurrence, and must
demonstrate that the subsequent entries
can be performed safely, as required by
paragraph (c)(5)(i).

Paragraph (c)(5)(ii)(H) of the final rule
requires the employer to verify that the
permit space is safe for entry and that
the measures required by paragraph
(c)(5)(ii) have been taken. The
verification must be in the form of a
certification that contains the date, the
location of the space, and the signature
of the certifying individual and that is
made available to entrants, The
certification documents the eniployer’s
compliance efforts. The certification, in
combination with the documentation
required under paragraph (c)(5)(i)(E),
will maintain employer accountability
for compliance with paragraph (c)(5)(ii),
will enable OSHA to evaluate
compliance with the standard, and,
where permit space incidents have
occurred, will assist OSHA in
ascertaining how those incidents arose.

Paragraph (c)(6) of the final rule
requires employers to reevaluate non-
permit confined spaces whenever
changes in the use or configuration of
the space might increase hazards to
entrants. If the reevaluation warrants,
the space must be reclassified as a
permit space.

The second sentence of the
introductory text of proposed
§1910.146(c), from which final
paragraph (c)(6) was taken, would have
required employers to reevaluate
confined spaces in which changes have
occurred to determine whether the
space has become a permit space. This
provision read as follows:

If there are changes in a confined space
which previously was not a permit space, the
employer shall reevaluate that space to
determine if it has become a permit space.

Cne commenter (Ex. 14-45) was
concerned that all non-permit confined
spaces would have to be reassessed for
every change, however minor, In
response to this comment, OSHA
requested, in Issue 7 of the notice of
public hearing (54 FR 41462),
information on whether guidelines
should be listed to indicate when work
spaces would need reevaluation. The
Agency also sought information on what
those guidelines should be.

Most of the testimony on this issue
dealt with the conditions under which
a permit space should be “reevaluated”
after entry. For example, Mr. Tom
Lawrence, representing the Monsanto
Company (Washington Tr. 520-528),
testified that the atmosphere in the
permit space would have to be retested
if the entrants left the space unoccupied
or if nearby environmental conditions
were to impact the confined space
adversely.

These comments are not directly
relevant to the issue raised in the
hearing notice, that is, under what
conditions should a non-permit
confined space be reevaluated. The final
rule contains separate requirements
intended to protect employees from
hazards arising when conditions in a
permit-required space change. For
example, final paragraph (i) requires the
employer to ensure that attendants
know of and can recognize potential
permit space hazards and that they
monitor activities inside and outside the
space to determine if it is safe for
entrants to remain inside. It is the duty
of the attendant to order entrants to
leave when evidence of an uncontrolled
hazard exists (final paragraph (i)(6)).
Also, it is the duty of the entry
supervisor to determine, at appropriate
intervals, whether the conditions within
tha space remain safe for the presence
of employees and to cancel the permit
whenever conditions are otherwise
(final paragraph (j)(6)). The Agency
believes that the final rule fully
addresses the hazards of changes within
permit spaces during entry and that the
wide ranging circumstances causing
new hazards not addressed by the
permit are too numerous to list in the
standard.

The issues at hand, however, are: (1)
whether OSHA should revise the
language of the introductory text of
proposed paragraph (c) to present
guidelines as to what types of changes
in confined spaces would necessitate
reevaluation of non-permit spaces and
(2) what types of changes would result
in the reclassification of a non-permit
space into a permit space. Only three
commenters (Ex. 14-45, 14~57, 14-178)
addressed these issues. S. C. Johnson

and Son, Inc. (Ex. 14—45) suggested that
the language be revised to indicate that
reevaluation would only be necessary
when the changes introduced increased
hazards. The other two argued that
periodic evaluation should be required
as changes warrant.

OSHA believes that the language
contained in the proposal was widely
understood. However, the Agency is
revising the text of this provision to
indicate more clearly that reevaluation
is required only when changes “that
might increase the hazards to entrants”
occur and to indicate that
reclassification of a non- permit
confined space to a permit-required
confined space may be necessary. OSHA
believes that this modification will
clarify the standard and will result in &
more performance-oriented final rule.
OSHA does not.expect employers to
reevaluate spaces because trivial
changes have occurred that do not affect
the nature of the space or the work
performed in the space.

Paragraph (c)(7) of the final rule gives
procedures under which the employer
may eliminate hazards within a permit
space so that it may be reclassified as a
non-permit confined space. OSHA
believes that this paragraph will protect
employees by encouraging employers to
eliminate (as opposed to control)
hazards within permit spaces. OSHA
anticipates that some spaces will be
reclassified back and forth from time to
time, because of changes in their
configuration or use. Accordingly, the
Agency has included language in this
paragraph to indicate clearly that the
reclassification is valid only as long as
the hazards remain eliminated.

Paragraph (c)(7) reflects the public
input on Issues 11 and 17 of the NPRM
and Issue 13 of the hearing notice, as
discussed earlier under the summary
and explanation of paragraph (c)(5). As
noted in that discussion, OSHA believes
that employees are fully protected from
the hazards of permit space entry once
all hazards within the space have been
eliminated. Clearly, if there are no
hazards within the permit space, an
entrant is in no danger. By contrast, if
the hezards are simply controlled rather
than removed, the entrant could be
injured upon failure of the control
system. Therefore, the Agency has
determined that it is appropriate to
allow employers who eliminate hazard>
within permit spaces to reclassify those
spaces as non-permit confined spaces.

Paragraph (c)(7)(i) of the final rule
allows the employer to reclassify a
permit space as a non-permit confined
space if there are no actual or potential
atmospheric hazards and if all other
hazards within the space are eliminated
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without entry into the space. The
reclassification would be valid as long
as the non- atmospheric hazards remain
eliminated.

This paragraph applies only to permit
spaces containing no actual or potential
atmospheric hazards. OSHA expects
that this provision will apply primarily
to spaces containing hazardous energy
sources or containing engulfment
hazards. The control of hazardous
energy sources is addressed by existing
§1910.147, The control of hazardous
energy sources (lockout/tagout). That
standard covers the service and
maintenance of machines and
equipment in which the unexpected
energizing or start up of the machines or
equipment or release of stored energy
could cause injury to employees. OSHA
believes that it is possible in some cases
to deenergize and lockout machinery
and equipment, using the procedures
specified in §1910.147, ' so that the
energy hazards are eliminated without
any entry into the permit space. For
spaces posing only engulfment hazards,
it may be possible to remaove the hazard
by removing the engulfing material from
the space before entry. In these cases,
the Agency believes that entry into these
spaces, after the hazards have been
removed, is at east as safe as (if not
safer than) entry in accordance with the
full permit space Erogram requirements
given in paragraphs (d) through (k).
Paragraph (c)(7)(i), therefore, allows the
reclassification of these types of spaces
after their hazards have been
eliminated.

The reclassification of permit spaces
allowed under paragraph (c)(7)(i) of the
final rule recognizes that spaces such as
mixers and material bins can have their
hazards removed before entry, so that
entrants are fully protected without the
need for permits, attendants, or other
features required by the full permit
space program requirements given in
paragraphs (d) through (k). Mixers can
be locked out before it is entered for
servicing or maintenance, removing the
mechanical hazards. A material bin
posing an engulfment hazard can be
emptied before entry, thus removing
that hazard. These are the types of
spaces that can be made safe for en
following paragraph (c)(7)(3) of the final

rule.

"1f the equipment or machinery is not
doenergized and locked out or tagged in accordance
with §1910.147, then it must be guarded as required
in other general industry standards, such as Subpart
O. for machine guarding, and §1910.303(g) and (h),
for the guarding of electric equipment. As long as
the equipment or machinery inside the permit
Space remains guarded, employees within the space

are not considered to be A
relited 54 0 be exposed to any equipment

Permit spaces that contain or have the
potential to contain hazardous
atmospheres may also be reclassified as
non-permit spaces, under paragraph
(c)(7)(ii) of the final rule, The Agency
believes that these spaces need to be
treated the same as any space that must
be entered in order to eliminate hazards.
After this type of space is isolated,
purged, and ventilated from outside, it
must be entered to test the atmosphere
and inspect conditions within the space
in order to ensure that the hazards have
indeed been eliminated. (Once again,
control of a hazardous atmosphere is not
the same as its elimination.)

Paragraph (c)(7)(ii) of the final rule
allows the employer to reclassify a
permit space as a non-permit confined
space after a permit entry is performed
to eliminate hazards within the space.
The permit entry with must be
conducted in accordance with the full

‘ permit space pm%:am requirements

given in paragraphs (d) through (k). This
reclassification would also be valid only
as long as the hazards remain
eliminated,

As noted earlier, OSHA believes that
entry into a permit space whose hazards
have been removed is safe. Some spaces,
however, must be entered either to
remove the hazards or to verify that the
hazards have been eliminated. For
example, if the disconnecting means for
an energy source is inside the permit
space, the space must be entered in
order to deenergize it and lock it out.
Also, as noted previously, if the permit
space poses any atmospheric hazards, it
must first be entered in order to perform
the testing and inspection that is
necessary to determine whether the
hazards have been eliminated. As long
as the entry to remove the permit space
hazards is conducted in accordance
with the full permit space program
requirements given in paragraphs (d)
through (k), the space can be considered
as safe and reclassified after the hazards
have been removed.

The types of permit spaces that could
fall under paragraph (c)(7)(ii) include
such spaces as chemical and
boilers. Chemical tanks can frequently
be made safe by draining them of their
contents, purging any residual
chemicals with water, and ventilating
the space after purging is complete.
Boilers can be made safe for entry by
shutting them down, opening the access
ports to allow for temperature reduction
and natural ventilation, and entering the
space to remove any residual hazards,
such as loose buildup that could fall
onto entrants, In each case, an entry,
conducted in accordance with the full
permit space program requirements
given in paragraphs (d) through (k),

must be performed in order to ensure
that the hazards have been eliminated.

Paragraph (c)(7)(iii) of the final rule
requires employers seeking to reclassify
a permit space to document the basis for
the determination that all permit space
hazards have been eliminated, through
a certification that contains the date, the
location of the space, and the signature
of the certifying individual. The
certification must be made available to
each employee entering the space.

This provision is basically equivalent
to paragraphs (c)(5)(i)(E) and (c)(5)(ii)(H)
of the final rule. In each case, the
employer must substantiate all
determinations that compliance with
the alternate provisions is appropriate,
so that employers, employees, and the
Agency have the means by which to
evaluate those determinations.
Compliance with this provision will
require careful consideration of the
spaces to be reclassified. OSHA believes
that this paragraph imposes a reasonable
burden, considering that-compliance
will enable employers to have
employees enter these reclassified
spaces without the need to implement
the full array of permit space program
requirements.

a permit space hazard arises in a
space that has been reclassified under
paragraph (c)(7), paragraph (c)(7)(iv) of
the final rule requires employees to exit
the space and requires employers to
reevaluate the space to determine if the
space must be reclassified again as a
permit space.

This provision indicates clearly that
employers retain responsibility for the
safety of employees who enter spaces
after the spaces have been reclassified as
non-permit confined spaces. The
employer must determine if it is still
appropriate, under the circumstances
identified through the reevaluation, to
classify the space where the hazard
arose as a non-permit confined space. A
reevaluation aimed at reestablishing
compliance with paragraph (c)(7) will
encompass the demonstrations, testing,
inspection, and documentation required
in paragraphs (c)(7)(i) through (c)(7)(iii)
of the final rule. OSHA anticipates that
some employers will seek to reestablish
compliance with paragraph (c)(7), while
others will choose to conduct the entries
in accordance with the full permit space
program requirements given in
paragraphs (d) through (k). The
Agency's concern is that the approach
chosen adequatsly protect employees
who enter the spaces.

Paragraph (c)ﬂ;‘) of the final rule
contains requirements pertaining to the
responsibilities of host employers to
employees of other employers
(contractors) who are to perform permit-

-
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required confined space entry. This
provision corresponds to paragraph
(c)(10) of the proposed rule. Host
employers who comply with these
requirements will enable their
contractors to develop and implement
permit space programs that satisfy
§1910:146. As noted in the preamble to
the proposal (54 FR 24091), a contractor
who is unfamiliar with a particular
workplace may experience difficulties
in identifying and contrelling permit
space hazards, especially where the host
employer assumes that the contractor
knows how te operate safely in a
particular permit space simply because
the contractor has a particular
professional expertise.

In Issue lsﬁtheNPRM (54 FR
24088), OSHA asked if the termx
“‘contractor” was sufficiently inclusive
to ensure that all employers who have
permit space operations in workplaces
they de net control benefit from the
provision in proposed paragraph (c)(10).
OSHA also asked if there were
employers who, while neither being
contractors ner having control of the
workplace, would have employees enter
permit spaces.

Many commenters responded to the
questions posed in Issue 18 (Ex. 14-61,
14-62, 14-63, 14-123, 14132, 14-158,
14-161, 14-162, 14-170, 14-171, 14—
182, 14-183, 14-185, 14-219). The
majority felt that no further clarification
of the term *contractor’” was necessary.
For example, the Department of
Defense, Force Management and
Personnel (Ex. 14-219) stated:

The term "contractor” used in the
proposed standard is suitably defined to
ensure that all individuals that may have to
work in confined spaces would be covered
under the requirements.

The Duquesne Light Company (Ex.
14-182) agreed:

The terny “'contractor” is sufficiently
inclusive to ensure that noncompany
employees are made aware of permit space
hazards at the site on which they work.

Three commenters (Ex. 14-63, 14—
158, 14-171) believed that the term
“‘contractor” was net sufficiantly
inclusive. The comments of the
American Insurance Asseciation (Ex.
14-158) were typical of these:

... we believe that the term “‘contractor’
does not accurately describe all employers
whose empleyees may be required to enter
into confined spaces at the premises of a host
employer, and may in fact mischaracterize
the nature of the relationship between the
host and the visiting or guest employee in
many instances. As an example, although
imsurance company personnal en occasion
are called upon tomake inspections or
observations of the premises of their insureds
- for insurance and related purposes, insurers

»

donot typically act as "contractors” for their
insureds in that regard. We request that
OSHA use another term such as “dispatching
employer” or a similar term when referring
to an employer whose employees are sent to
the premises of a host employer.

The Atlantic Richfield Company (Ex.
14-123) recommended that “contractor”
be changed to read “contractor/
subcontractor” in the final rule, since
many primary contractors subcontract
out specific tasks. The State of Maryland
(Ex. 14-63) racommended that the term
“contractor” be expanded by adding to
it “or temporary employment agency or
service,"”

On the basis of the information
submitted to the record, OSHA believes
that the term “contractor”, as it is used
in tha regulatory text, is inclusive
enough to cover all employeas who may
be required to enter permit spaces. The
Agency has continued to use the term,
unchanged, in the final rule. Temporary
employment agencies or subcontractors
are considered te be "contractors™ by
OSHA. In any case, OSHA only uses the
term “contractor’ as an example
(parenthetical) of the usual type of
“personnel other than its own
employees'’ that a host employer is
likely to encounter. In this final rule,
OSHA intends te cover the operations of
all employers whose employees enter

permit spaces. :
Paragraph (c)(8) requires host

employers:

(1) To inform the contractor that the
workplace has permit spaces that may
be entered only under a permit space

am;,

(2) Ta apprise the contractor of
hazards associated with the permit

space; x
p?ac)eTo apprise the contractor of any

permit space procedures the host
employer has implemented,;

(4) To coordinate entry operations
with the contractor; and

(5) To debrief the contractor at the
conclusion of entry operations.

This provision of the final rule is
based on paragraph (c)(10) of the NPRM.

Several comments were received
concerning the host employer’s-
responsibilities to the contractor. The
commenters agreed that the host
empleyer should be required to inform
contractors of the hazards present in,
and the precautions the host employer
has ];reviously taken regarding, the host
employer’s permit spaces (Ex. 14-81,
14-86, 14-107, 14-111). However, there
was some objection to the proposed
requirement that the host employer
provide “all available information” on
permit space hazards to the contractor
(Ex. 14-30, 14-157, 14-161, 14-171,
113). These commenters suggested that

the requirement was too broad and
recommended that the host employer
provide only “pertinent” information to
the contractor. For example, the
American Petroleum Institute (Ex. 14~
168) had this concern with paragraph
(c)(10) of the NPRM:

In many circumstances, it is absolutely
vital to the safety of all workers that confined
space entries in exi facilities
remain under the close control of the host
company, using one common and consistent
set of procedures established for the facility,
conforming to the OSHA rule.

However, the language proposed seems to
preclude this appreach, and instead requires
that the host company provide the
contractars with all the necessary
information, and that the contractors then
independently comply with the regulation
through their own diverse programs.
[Emphasis was supplied in original.]

The Hartford Steam Bailer Inspection
and Insurance Company (Ex. 14-131)
brought up a subject (identification of
permit entry permit spaces) which was
not covered in the NPRM. They stated:

The regulation is unclear as to who would
identify the entry permit arnceﬂ-.l the
contractor or the host employer.

A comment from S.C. Johnson & Son,
Inc. (Ex. 14—45) asked that OSHA
“further clarify” the requirements
concerning a host employer’s duty to
other employer’s employees. Other
commenters (Ex 14—311, 14131, 14~
150), while not disagreeing with the
intent of proposed paragraph (c)(10),
also asked that it be clarified or
provided recommended language for
amending the provision.

In response to the concerns expressed
relating to proposed paragraph (c)(10),
OSHA has rewritten and reorganized the
standard’s provisions. The final rule
breaks out the different provisions in
the proposed paragraph into separate

re?nirements. :

n paragraph (c}(8)(i), OSHA is
requiring that the host employer inform
the contractor that the workplace
contains permit spaces, and that entry
into those spaces is allowed only
through compliance with a permit space
program meeting the requirements of
this standard. This very basic
information would have been required
to be provided to contractors in any
case, under the p provision to
provide “all available information”; but
OSHA has decided, in order to
eliminate any confusion or
misunderstanding, to specifically
require the host employer provide it to
the contractor.

This is the type of approach taken
throughout final paragraph (c}(8)—
OSHA has provided more specific
language with respect to what is
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required, as opposed to the relatively
open-ended general language contained
in the proposal. The Agency believes
that this approach is responsive to the
comments received on proposed
paragraph (c)(10) and that the final
provisions give better guidance to
employers as to what is expected in
terms of compliance.

In paragraph (c)(8)(ii), OSHA is
requiring the host employer to provide
the contractor with the elements (the
hazards posed by and the host
employer’s eﬁerience with the space)
that indicate that the space in question
is a permit space. This provision does
not require a host employer to make a
detailed investigation of any permit
spaces, but merely to provide to the
contractor whatever information the
host employer used in identifying a
permit space.

In paragraph (c)(8)(iii) of the final
rule, OSHA is requiring the host
employer to apprise the contractor of
the precautions or procedures, if any,
that the host emplo¥er has implemented
for the protection of employees in or
near permit spaces where contractor
personnel will be working.

OSHA considers that the information
required from the host employer, clearly
set out in paragraphs (c)(8)(i) through
(c)(8)(iii), is the minimum needed by a
contractor to perform permit space
entries at a host employer's workplace.
This is the same information that the
Agency would have required under
proposed paragraph (c)(10), but it has
been presented in a more precise
manner. Except for the open-ended
nature of proposed paragraph (c)(10),
there was no substantive objection to
the provision itself.

OSHA has included paragraphs
(c)(8)(iv), (c)(8)(v), and (c)(9) in the final
rule to further address the relationship
between the host employer and the
contractor. These provisions, which
have no counterparts in the proposal,
cover coordination of efforts to provide
safe permit space entry operation and
the exchange of information between
the host and the contractor. They are
also a direct outgrowth of the
recognition, as reflected in the record,
that coordination between host
employers and contractors is essential to
the safety of all employees who must
enter permit spaces.

Various witnesses and commenters
(Ex. 14-63, 14-111, 14-124, 14-147)
recommended that additional
coordination between host employer
and contractor was desirable (see the
previous discussion of paragraph (c)(8)).
With respect to this question, some
commenters (Ex. 14-63, 14-178, 14—
183, 113, 138) recommended that the

rule address the responsibilities of
contractors in more detail. For example,
the State of Maryland’s Occupation
Safety and Health Program (Ex. 14-83)
stated: “Maryland strongly recommends
that ... consideration be given to
expanding Section (c)(10) to more
clearly define the role of the contractor.
Although (c)(10) indicates to the *host
employer’ that he/she has obligations to
the contractor, the obligations of the
contractor are not clearly defined.” The
State of Maryland concluded that the
contractor’s obligation to comply with
§1910.146, which was clearly noted in
the preamble to the NPRM (54 FR
24091) should be made explicit in the
standard as well.

Another commenter (Ex. 14-111)
suggested that proposed paragraph
(c)(10) require contractors to comply
with all provisions of §1910.146 and
that contractors be required to ... obtain
all relevant information from the host
employer regarding specific workplace
hazards that could only be recognizable
by the host employer.” The commenter
suggested that the host employer, in
turn, be required to “provide the
relevant information to the contractor.”

Another rulemaking participant (Ex.
14-124) noted, however, the lack of
information a host employer may have,
as follows:

... OSHA should recognize that the owner/
operator may not have expertise in confined
space entry and may only be able to provide
the contractor with a list of chemicals, their
MSDSs and physical information on the
confined space. The owner/operator may be
hiring an experienced contractor to perform
the work precisely because he recognizes that
he does not have the expertise to perform the
task safely. In such a situation, the owner
could not be expected to advise the
contractor.,

This commenter recommended that
OSHA revise proposed paragraph (c)(10)
to require that contractors communicate
and coordinate with host employers as
neces to comply with proposed
paragraphs (c)(1) through 8:)[9) and to
provide that the host employer’s failure
to provide information requested by the
contractor does not relieve the
contractor from the requirement to
comply with the standard.

O has decided that the regulatory
burdens placed upon host employers
concerning permit space entry in
paragraph (c)(8) of this final rule should
also be placed upon contractors where
applicable. Therefore, the Agency is
including new paragraph (c)(9) in the
final rule to address the duties of the
contractor with respect to safe permit
space entry operations. OSHA believes
that these additional requirements will
contribute significantly to the increased

safety and health of host employer and
contractor employees where such
employees are involved in permit space
entry operations.

Paragraph (c)(9)(i) of the final rule is
the corollary of paragraph (c)(8)(ii) and
requires that the contractor obtain any
available information concerning permit
space hazards and entry operations from
the host employer. As noted earlier, this
exchange of information should help the
contractor to anticipate the permit space
hazards that may be present during
entry.

Numerous witnesses at the hearings
commented about the host employer-to-
contractor relationship. The opinion
was virtually unanimous that
coordination, including coordination of
joint permit space entry operations
between the two employers, was
essential (Ex. 138; Washington Tr. 540;
Houston Tr. 632, 724, 780; Chicago Tr.
302). These hearing participants argued
that it is vital that each employer be
aware of the other’s tasks and work
procedures.

Some who testified (Washington Tr.
418) felt strongly that contractors should
be required to comply with the host
employer’s entry program, because they
have observed cases where the
contractor either had an inadequate
program or no program at all. In their
written comment (Ex. 14-188), the
American Petroleum Institute (API)
complained that proposed paragraph
(c)(10) might be construed to prohibit a
host employer from requiring a
contractor to use the host’s permit
program. API recommended in its post-
hearing comment (Ex. 113) that
contractors, to minimize confusion and
possible misunderstanding, adhere to
the host employer’s permit program
when employees of each employer
simultaneously conduct entry
operations, stating:

Often, contractors and the host employer's
employees enter the same confined space to
perform work activities. Confusion and
misunderstanding could result if such a
space is subject to two or more confined
space programs. It is preferable in such a
situation for a single confined space program
to govern. Usually the host employer is in the
best position to understand the hazards, and
require a uniform plant-wide procedure for
confined space entry.

Another commenter (Ex. 14-86) also
expressed concern about situations in
which both host employers and
contractors have employees working in
permit spaces. The commenter
suggested that the standard allow
contractors either to develop their own
permit space programs or adopt the
program used by the host employer.
Additionally, this rulemaking
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participant testified (Houston Tr. 781)
that “[sluch flexibility is needed to
accommodate the wide variety of
experience levels among contractors
regarding confined space work and the
wide variety of tasks required.”

Some rulemsking participants (Ex.
14-131, 14338, 117; Washington Tr.
353-360), representing compenies who
inspect beilers and pressure vessels,
stated that propesed parsgraph (c)(10)
should require host employers to take
all measures necessary to render permit
spaces safe for entry and, where
possibie, “low-hazard™ before having
contractors enter those spaces. One
witness stated (Washington Tr. 360),
“Such a reguirement would not put an
additional burden on the host employer,
while it wouid provide the most
effective means of protecting the safety
of eur employees and those of other
contractors or similar employers.” The
Factory Mutual Engineering
Assoeciation, an organization whose
employees are required to enter
confined spaces owned and controlled
by ether employers, recommended in its

ost-hearing comment (Ex. 117) that
105t emplayers be given virtually al}
responsihility for testing and
preparation of a permit space for entry
by contractars, unless the host’s
employees never enter the permit
Spaces,

OSHA agrees with the testimony
advocating coardination between the
hest employer and contractor and has
included paragraphs (c}(8)(iv). (c}(9)(ii),
and (d}11) in the final rule to requirs
such eoordination. Paragraph {d){
requires employers to coordinate entry
opserations when employees of more
than one employer are working
simultaneocusly as authorized entrants
in a permut space, so that employees of
one employer do not endanger the
employees of any other employer. This
provision applies generally to all multi-
employer permit space entry operations,
so as to address the relevant hazerds
under the variety of conditions actually
encountersd. The hezards of muiti-
employer permit space entry operations
exist whether or not one of the
employers acts as a host employer. '
Therefore, OSHA has adopted paragraph
(d)(11) to cover coordination among all
employers whose employees are prasent
duzing entry opersations, Parsgrap%;s
{c)(8}(iv) and (c)(9)(ii) dirsct the host
employer and contractor, respectively,

'¢ A manhale that I3 shared by two utility
companies (gas and water, for sxampis) is one case
in which nsither employer may be considerad the

host amployer ¥ employess of both employers are
prosant, but naither amployar acts as tha host,
veregraph (d)(11) would still require coordination
ol purmil space sntry operations.

to the basic requirement for

mordinl ation of efforts to prote:twd
employees from permit o hazards.
This coordination sll;ou include a
determination of what permit program
is to be used by the contractor. The final
rule does not prohibit the host employer
from requiring a contractor to use the
host’s permit program, nor does it
require the contractor to use the host’s
program. The host employer may choose
te condition its contract on the
contractor's compliance with the host’s
program, as is often the cage in the
petrochemical industry.

While OSHA sgrees that & specified
division of responsibilities mey be
appropriate in some cases, it may not be
so in others. The rulemaking record
indicates that there is a wide range of
circomstances in which contractor
persennel enter permit spaces. There are
circumstances in which contractors set
up camplete permit space programs at
hast employers” workplaces, and there
are situations in which both contractor
and host employer employsees are
working side-by-side in a permit space.
For example, one commenter (Ex. 14—
63) stated, “... the general industry
employer aften will leave to a contractor
the job of cleaning, repairing and
maintaining confined spaces, such as
tanks, vaults and vessels.”

Because of this, OSHA believes that
flexibility is necessary and that the host
and contractor should cooperate and
should make arrangements to
implement a permit program best suited
to their particular situation. The final
rule providas this flexibility.

Paragraph (c){8){v) of the final rule
requires the host emplayer to debrief the
contractor at the end of entry operations
concerning any hazards confronted or
created during entry operations.
Paragraph (c)(9)(iii) of the final rule
requires the contracter to inform the
host empleyer of the permit program
followed and of any hazards confronted
or created in permit spaces. These
provisions had ne counterpart in the
propasal.

During the hearings several witnesses
were asked, bacause they had
comp!lained about poor contractor
performance and lack of accountability,
if they would favor a provision in the
final rule requiring contractors to report
back to the host smployer cenceming
any problems encountered, and
procedures ussd, during permit entry
operations. Many witnesses
(Washington Tr. 420; Houston Tr, 743~
744; Chicago Tr. 158) agreed that such
a provision would be desireble. For
example, in its post-hearing comment
{Ex. 119), Texaco stated:

The contractor should be required to notify
the host in casc of a hazard develepment in
G;dmps may be t‘aikan for: p:tection
o protection of personn
possibly in adjacent facilities, protection of
equipment and adjacent equipment (that is,
if a hazard develops, then not enly could the
contracter be affected, but the adjacent host's
employees and equipment as well). The host
must be informed in order to investigate and
take corrective action if warranted.

The Agency agrees that the host
employer needs te be informed of the
permit space program the cantractar is
using, This information will enabla the
host employer to take steps to
coardinate its efforts to protect
am'ibyees from permit space hazards
with the contractor, Additionally, it is
necessary for the host employer to
receive information on any hazards
found or created within the space
during entry operations in order to
enable the hast employer ta deal with
these hazards during the current eniry
and to take measures to control them in
su entries. Additionally, the
host employer will have this
information available to assist future
contractors who may be called upon to
perform permit space entry. OSHA has
therefore added a provision, paragraph
(c)(@)(iii), that requires contractors to
inform hest employers of the permit
program followed and of any hazards
confronted or created in the permit
space during entry operations. To help
ensure that such information is
provided to the host employer, OSHA
has included a requirement in the final
rule, paragraph (c)(8)(v], that the host
employer debrief the contractor at the
conclusion of entry operations, seeking
the sama information that the contractor
is raquired by paragraph (c)(8)(iii) to
provide the host employer. This
exchange of information is thus required
by OSHA of both hest employer and
contractor.

Paragraph (d}, Permit space entry
program.

As noted previously, requirements
proposed invp,:mgraph {c) that related to
the permit space have been
included in paragraph of the final rule.
The Agency believes that separating
general provisions from requirements
pertaining only to the program will
make the final standard more
understandable. Accordingly, paragraph
(d) sets forth requirements for the design
and implementation of permit-required
confined space programs. The Agency
notes that, except insofer as paragraph
(d)(2) alows employers to defer hazard
evaluation until actual entry operations
are planned, employers are expected to
begin develnning their permit space
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programs (such as arranging for
designation and training of personnel to
be invelved in entry operations and for
rescue and emergency services) when
they identify permit spaces that are to
be entered by their employees. The
Agency observes that an employer who
wails until the last minute before entry
operations begin to develop an permit
space program is unlikely to have
properly trained and equipped
personnel available, Paragraph (d) sets
forth requirements for plenning of
entries, so that by the time entry begins
all of the program elements-are in place
and entries are conducted safely.

The introductory text of paragraph (d)
provides that, under the permit-required
confined space program required by
paragraph (c)(4) of final §1910.146, the
employer must comply with all the
rules given in the remaining paragraphs
of paragraph (d). The introduction
serves merely to introduce the list of
duties of an employer under a permit
space entry program.

Paragraph (d)(1) of the final rule
requires the employer to implement
measures necessary to prevent
unauthorized entry. This provision
corresponds to propesed paragraph
(c)(5). As noted previously, OSHA
believes that it is very important to
prevent unauthorized access to permit
spaces. The rulemaking record
demonstrates that such entry is
frequently fatal.

Some commenters (Ex. 14-124, 14—
130, 14-163, 14-189) argued that
proposed paragraph (c)(5) was
unnecessary, because proposed
paragraph (c)(4) covering the posting of
warning signs provided sufficient
protection. '” For example, Amoco
Carporation (Ex. 14—124) stated:

We do not think that it is necessary to post
signs and provide barriers in lisu of training
to restrict unauthorized entry. The employer
should have the aption of using either signs
or barriers depending on the conditions.
Therefore, we suggest that the phrase, ‘signs
and barriers' should be replaced by ‘signs or
barriers.” [Emphasis supplied in original.]

Similarly, another commenter (Ex.
14=163) found the two praposed
provisions redundant, as follows:

| find paragraphs (c)(4) and (c)(5) to be
r;}dtlmda:;:. Both of these issues could be
dealt with in one paragraph. Perhaps, (c)(4
could read: "lnformation.p:.mll ps. s
near permit spaces to notify employees what
hazards may [be] present and that only
authorized entrants may enter the permit
spaces. Tralning and, as necessary, signs or

"7 See the su and explanation of final
ff?mah{;hg)(z) sarlier for a discussion of the issues
8 forming employees about th, presence
and hazards of permit spaces. G

barriers shall be used to prevent
unauthorized entry into permit spaces.”

Monsanto Company (Ex. 14-170), on
the other hand, supported proposed
paragraph (c)(5), stating: :

Again, an important element in a
successful confined space entry program is
training in the recognition of confined spaces
and the potential hazards. As OSHA
acknowledges in the next definition, (c)(5),
training is an altarnative to posting signs and
barriers.

Paragraph (c)(5}—Monsanto supports
OSHA's proposal to use training or other
forms of warning as equivalent means for
preventing unauthorized entry into confined
spaces,

Seme commenters (Ex. 14-68, 14—
173) felt that OSHA’s pro was too
waeak in this area, They felt that training
and signs would not prevent employee
entry into permit spacas. For example,
the Quaker Oats Company (Ex. 14-173)
argued:

These sections address notification (with
signs) to employees that hazards exist and
that only authorized entrants may enter the
permit space. Paragraph (c) (5) additionally
requires training or signs and barriers as a
means of preventing unauthorizad entry. We
feel that these paragraphs can be combined
and strengthened.

We recommend that all permit spaces be
posted, notifying employees that hazards
may be present and only authorized entrants
enter. These signs would be appropriate
postings during non-entry times and during
the permitted entry. All employees should be
instructed as to restricted areas, and confined
spaces should be secured whenever feasible
with pesitive barriers such as locks.
[Emphasis was supplied in original.]

Another commenter (Ex. 14-68) also
contended that the proposal would not
provide effective protection, as follows:

Training is not an effective means of
preventing unautherized entry nor is a
posted sign. The use of the conjunction, 'or,’
in the proposed standard leaves the employer
a choice among providing a positive denial
of entry provision such as a locked barrier,
posting &8 warning sign or providing training.
There should be no doubt that the first choice
will usually be 'training,’ such as, 'Don’t go
in thers.” At most, a sign may be posted to
supplement the instructions. Thess
precautions are so inadequate as to be no
precaution. {[Emphasis was supplied in
original.]

OSHA believes employses need to be
informed of the hazards of permit
spaces (paragraph (c)(2)) and need to be
protected again the hazard of accidental
entry into these spaces (paragraphs
(c)(3) end {d}(1)). Ir the proposel, these
two considerations wers addressed in
paragraph (c)(4), Employee information,
and in paragraph (c)(5), Prevention of
unauthorized entry, respectively, for
employsts whose employees would be

entering permit spaces. In the final rule,
these two considerations are addressed
in paragraphs (c)(2) and (d)(1),
respectively, for these same employers.

ormally, training and signs are
methods of informing employees of the
presence and hazards of permit spaces,
and they do liitle to prevent
unauthorized access. Howevaer, if the
workplace is so configured as to prevent
access of unauthorized entrants into
areas containing permit spaces, training,
alone or in combination with signs, may
prevent the unauthorized access to the
spaces. Otherwise, covers, guardrails,
fences, or locks will be necessary, It is
the employers responsibility to use
whatever measures are necessary {o
prevent unauthorized entry.

Additionally, OSHA intends this
provision to require the employer to
take administrative measures to ensure
that all entries into permit spaces are
authorized entries. Unauthorized
entrants are hazards to themselves and
to other personnel, because they expose
themselves to permit space hazards
without the necessary equipment or
training. Furthermore, they disrupt
entry operations, jeopardizing the safety
of personnel who are working in the
space or wha are sent in to rescue or
remove them from the space. The
Agency believes that many of the permit
space accidents decumented in the
rulemaking record resulted from an
overly casual attitude about the
au;’horizatigx} c;{e) & o

aragraph (c){5) o proposal was
designed to underscore the importance
of allowing employsees to enter it
spaces only after the employer has taken
the measures necessary for safe entry.
However, in view of the wide varisty of
possible permit spaces and assortment
of protective techniques, the Agency is
adodting a performance-oriented
approach to this provision in the final
rule. The examples given in proposed
paragraph (c)(5) have not been carried
forward, and paragraph (d)(1) in the
final rula simply requires employers to
take whatever steps are necessary to
prevent unauthorized employee into
permit spaces. This approach will
provida the flexibility employers need
to provide the most effective protection
for their employees.

Paragraph (dﬁz) of the final rule
requires the employer to identify and
evaluate the h s of permit spaces
that employees will enter before they
actually do so.

This provision cerrasponds to
paragraph (c)(1) of the proposal, which
read as follows:

[The employer shall ijdentify and evaluate
each hazard of the permit spaces, including
determination of ssverity;




4496

Federal Register / Vol. 58, No. 9 / Thursday, January 14, 1993 / Rules and Regulations

———

Many commenters (Ex. 14-86, 14-88,
14-124, 14-143, 14-150, 14-177, 138)
complained that the phrase “including
determination of severity" was
ambiguous and unneeded. In its
comment, Organization Resources
Counselors, Inc. (Ex. 14-143) stated:

It is difficult to understand what OSHA
intends that the employer do relative to
making a “determination of severity”.
Neither the standard, nor the preamble, offer
guidance on what this phrase means or what
additional action or information should be
secured by the employer under his permit
required confined spacs program. The
extensive definitions of hazardous
atmosphere, IDLH, immediate-severe health
effects, permit required confined space, low
hazard permit space, etc., provide sufficient
guidance in evaluating the hazards of a space
without the need for this ambiguous phrase,
therefore, we recommend that it be deleted.

Another commenter, API (Ex. 14—
168), stated:

API agrees in general with this item, but
the requirement for ‘including determination
of severity' is undefined, impractical, and
totally unnecessary, given the extensive
definitions of hazardous atmosphere, IDLH,
immediate severe health effects, permit
required confined space, and low-hazard
permit space. These definitions, woven into
the employer’s entry permit program, ensure
adequate protection without the additional
ambiguous burden of ‘including
determination of severity’. The preamble
offers no guidance on interpreting this
requirement. The phrase should be deleted.

OSHA agrees that the phrase is
unnecessary and possibly confusing.
Specifically, the Agency concurs with
the Texas Chemical Council (Ex. 14-86),
who stated:

By definition a confined space entry has
the potential for the most severe penalty—
death. Therefore, to define determination of
severity as death under hazard identificgtion
would not be productive nor necessary for
industry. Therefore, the proposed phrase
“including determination of severity” has not
been carried forward into the final rule.

Some commenters (Ex. 14-94, 14—
118, 14-157, 14-170, 14-176) expressed
concern over when OSHA expected
employers to identify and evaluate
hazards to comply with proposed
paragraph (c)(1), For example, The
Department of the Navy (Ex. 14-91)
stated:

It is important to identify and evaluate the
hazards of permit spaces, and this must be
done prior to entry. Is the intent of this
section to require an initial facilities
- inspection for permit spaces or to require
inspection and evaluation as work occurs? If
initial facilities inspections are required, how
soon must they be completed?

CMA (Ex. 14-118) had a similar
concern, saying:

The Hazard Identification section, 29
C.F.R. 1910.146(c)(1), appears to require an
initial grand survey of workplaces to identify
confined and an analg'ats of the
severity of their hazards. CMA members
believe very strongly that this approach is
misguided and could contribute to the very
hazard this standard is designed to reduce.

OSHA'’s proposed approach would be
reasonable in a static work environment.
Today's business environment in the
chemical industry and many others is a
dynamic one. Manufacturing equipment and
processes are designed to be flexible to adapt
to rapidly changing product demands.
Consequently, the confined space hazards in
this dynamic environment are also in a state
of flux. The most effective approach to
hazard identification will take into account
the dynamic nature of today's workplace.

Still another commenter (Ex. 14-176)
agreed with this assessment, explaining:

The potential hazard of sach [permit space}
will depend upon the last contents and this
may change frequently in batch operations.
The nature and severity of the potential
hazard can only be determined just prior to
actual entry into the confined space.

Paragraph (c)(1) of the NPRM would
have applied only to employers whose
employees would enter permit spaces.
Those employers would have been the
ones to develop and implement a permit
program. Moreover, OSHA expected
that the detailed hazard identification
required by proposed paragraph (c)(1)
need only be performed if actual enlxgr
into a permit space was contemplated.
OSHA did not intend that the hazard
identification required by proposed
paragraph (c)(1) be performed as part of
the initial determination of the presence
or lack of permit spaces in the
employer's workplace under the
introductory text of proposed paragraph
(c). (A discussion of the initial
determination of whether or not the
workplace contains permit spaces is
contained under the discussion of final
paragraph (c)(1) earlier in this section of
the greamble).

The Agency notes that the
identification of a permit space
inherently involves the identification of
a hazard (at least in broad terms). OSHA
expects that the general information
obtained through compliance with
paragraph (c)(1) of final §1910.146 will
facilitate compliance with paragraph
(d)(2). Identification of the hazards (so
that entry can be safely planned for and
authorized) need only be undertaken
before entry—when the entry permit is
being prepared. In order to make this
clear in the final rule, paragraph (d)(2)
specifies that the hazards be identified
before employees enter the permit
space.

OSHA anticipates that employers will
identify and evaluate permit space

hazards as necessary for development of
permit space programs. For example,
the Agency expects that employers who
conduct frequent entries into permit
spaces will be identifying and
evaluating permit space hazards at the
same time they are identifying permit
spaces. On the other hand, OSHA
understands that employers may not
need to identify or evaluate the hazards
of permit spaces that are entered at 5-
or 10-year intervals until several years
after the identification of those spaces.
In the interim, since there are no
authorized entries into those spaces, the
program would only require that
unauthorized entries be prevented. Ths
hazards in the spaces need only be
evaluated in detail some time before
entry (for example, when the entry
permit is prepared). The final rule
makes this clear—the basic
identification of permit spaces required
by paragraph (c)(1) of the final rule must
be performed by the effective date of the
final rule; the evaluation of the specific
hazards posed by permit spaces
identified under paragraph (d)(2) is
uired “before” entry.
aragraph (d)(3) of the final rule

requires the employer to establish the
means, procedures, and practices
necessary for safe permit space entry
operations. This requirement has been
taken from proposed paragraph (c)(2).

In reaction to the generagl nature of the
language contained in proposed
paragraph (c)(2), the State of Maryland
Occupational Safety and Health
Program (Ex. 14-63) stated “Although
industries currently using permit entry
may be familiar with these
requirements, an employer to whom all
of this is new will never know what to
do without further guidance.” They
noted that, as indicated in the preamble
to the NPRM (54 FR 24090), the
identification of hazards does not
protect affected employees during entry
if the employer does not follow through
with the necessary hazard controls. The
State recommended that OSHA include
a list of measures that would be
required for hazard control.

e Agency agrees that the standard
should provide some indication of the
types of measures that employers will
be required to take to control permit
space hazards. Given the variety of

ermit space configurations and
gazards, as well as the Agency's policy
favoring performance-oriented
standards, OSHA has added a list of
control measures for use in permit space
programs. The list, ' which is not meant

1% The list of control measures was taken from
provisions in the final rule or the proposal, as
identified in the brief discussion of each measuse.




Federal Register / Vol. 58, No. 9 / Thursday, ianuary 14, 1993 / Rules and Regulations

4497

to be all inclusive, lists the common
types of general control methods used to
ensure safe permit space entry, as
follows:

(1) Specifying acceptable entry
conditions. This control measure
ensures that the employer has identified
the hazards that could reasonably be
expected to be found in the space and
has limited entry conditions to those
that are safe for entry. For example, if
a space could contain a flammable gas,
the employer would set a limit of 10
percent of the LFL of the gas'® as an
entry condition. This would ensure that
a flammable mixture is not present upon
entry into the space. (See the summary
and explanation of paragraph (£)(9),
which requires the entry conditions to
be specified on the entry permit, for a
fuller discussion of acceptable entry
conditions.)

(2) Isolating the permit space. The
permit space must be isolated from
serious hazards, For example, if
energized parts of electric equipment
are exposed, the circuit parts must be
deenergized and locked out in
accordance with §1910.333(bj.
Mechanical equipment posing a hazard
within the space must be locked out or
tagged in accordance with §1910.147 or
guarded in accordance with Subpart O
of the General Industry Standards.
Chemical or gas lines that are open
within the permit space must be
isolated by such means as blanking or
blinding, misaligning or removing
section of lines, pipes, or ducts, or a
double block and bleed system. (See the
summary and explanation of paragraph
(N(8), which requires the isolation
measures used to be specified on the
entry permit, and the definition of
“isolation" for a fuller discussion of
isolation,)

(3) Purging and ventilating the
atmosphere of the space. If the
atmosphere of a permit space is IDLH,
it must be made safe for employess to
enter. This is accomplished by
ventilating the atmosphere, after
purging if the space is a flammable
liquid container or if purging is
otherwise necessary, before an
employee enters the space. This cleans
the air within the permit space so that
itis no longer IDLH and, thus, safe for
employees to breathe. (See the summary
and explanation of paragraph (f)(8),
which requires the rd control
measures, such as purging and
ventilation of permit-required confined

Fora d)iscussion of the commaents on the individual
ontrol methods, see the summary and explanation
of the relevant paragraph later in this p::’;nble
" See the definition of hazardous atmosphers for
i:0 source of the 10 percent limit.

spaces, to be specified on theentry -
permit, for a fuller discussion of purging
and ventilating permit spaces.)

(4) Barriers. iers must be provided
avound the permit space opening for
two reasons: (1) to prevent unauthorized
entry into the space®® and (2) to protect
emcf:loyees inside the space from objects
and persons outside the space.
Paragraph (d)(3) requires barriers
whenever are necessary to protect
employees within the permit space. If
entrants face & substantial risk of injury
due to unauthorized entry, due to
objects falling into the space, or due to
vehicular hazards during entry into and
exit from the space, then barriers would
be required. (See the discussion of

roposed paragraph (c)(8), which would

ave required the use of barriers and
which bas not been carried forward into
the final rule, later in this bls.)

(5) Testing and monitoring. The
employer must ensure that conditions in
the permit space are acceptable for entry
throughout the duration of entry
operations. This is accomplished
through the use of test instruments to
monitor the atmosphere within the
space, the use of ventilation to maintain
a safe atmosphere, and the use of
inspections to ensure that isolation is
being maintained for the space. (See the
summary and explanation of paragraphs
(d)(5) and (f)(10), which relate to gs
testing and monitoring of permit-
required confined spaces, for a fuller
discussion of testing and monitoring
conditions within these spaces.)

Paragraph (d)(4) of the Egcal rule
requires the employer to provide the
equipment necessary for safe entry into
and rescue from permit spaces at no cost
to employees, to maintain that
equipment properly, and to ensure its
proper use by emgloyaes.

This provision has been taken from
paragraph (c)(7) of the proposal, which
read as follows:

[The employer shall pjrovide, maintain
and ensure the proper use of the equipment
necessary for safe entry, including testing,
monitoring. communication and personal
protective equipment;

One commenter (Ex. 14-86) argued
that the equipment listed in this
proposed paragraph was not always
necessary. The commenter
recommended revising the rule to make
this clear.

OSHA has adopted language in
paragraph (d)(4) of the final rule that
clarifies the intent of this provision. The
rule now requires the emplayer to

20 Barriers for this purpose are not addressed by

paragraph {(d)(3), which treats entrant safety; they
are addressed by paragraph (d)(1), which treats
safety for unauthorized employees.

provide the equipment necessary for
safe entry into and rescue from?! permit
spaces, as well as maintain it and ensure
its safe use. The list of equipment
contained in the pro has been
revised to indicate that these are among
the types of equipment covered by the
rule, with an indication of when each
type of equipment would be necessary.
Also, the equipment list has been
expanded by adding ventilating,
ligﬁging, rescue, barriers, and ingress
and egress equipment. These are the
tyg of equipment normally expected
to be used in permit entry operations.

In Issue 4 of the hearing notice (54 FR
41462), OSHA asked several questions
concerning the accuracy of monitoring
and testing devices, which might be
affected by humidit{ or other factors.
OSHA requested information on the
reliability, or lack thereof, of test
instruments under adverse conditions.
OSHA also asked which types of
devices cause the most problems, and
which the least, as well as what the
specific problems were and when they
most often occur.

One commenter had expressed
concern about the accuracy of test
instruments prior to publication of the
hearing notice (Ex. 14-70), but did not
speak directly to the questions asked in
Issue 4. Another commenter, the
Johnson Wax Company (Ex.14-222),
submitted a comment after the hearing
notice had been published and which
responded direcSy to Issue 4. Johnsen
Wax noted that the accuracy of oxygen
meters was affected by altitude, in that
the meters would give increasingly
lower readings as the altitude increased.
They also noted that oxygen meters
must be allowed to "acclimate” in very
cold or very humid situations.

Johnson Wax also stated that
combustible gas meters had the same
problems as oxygen meters, with the
additional problem of degradation in the
presence of chlorinated solvent or
silicon fluid vapors. Lastly, Johnson
Wax emphasized the importance of
calibrating combustible gas meters using
the gas expected to be pressnt in the
confined space. According to the
commenter, calibration with a gas not
encountered would result in an
inaccurate reading.

In the Washington, D.C. public
hearing, Mr Robert Gilardi of the

2! Rescue equipment is mentioned in final
§1910.146, though it was not in proposed paragraph
(c)7). In the proposal, this equipment was
specifically addressed under paragraph (c)(8). The
Agency decided that it would be clearer if all
equipment associated with entry operations was
addressed in a single provision. The remainder of
mposed paragraph (c)(8), on rescue procedures,

been retained in paragraph (d)(9) of the final

rule.




4498

Federal Register / Vol. 58, No. 9 / Thursday, January 14, 1993 / Rules and Regulations

Compressed Gas Association (CGA,
Washington Tr. 456) gave his opinion of
the accuracy of testing and monitoring
devices used by CGA:

We feel that the accuracy of the
instruments is very adequate and, in
addition, they're calibrated before they're
used. For example, without mentioning
commercial names, there are small oxygen
analyzers that are used by the commercial
diving industry that are very accurate and
they’re a fairly low cost item.

The National Institute for
Occupational Safety and Health
(NIOSH) submitted a very helpful and
detailed discussion of hearing Issue 4 in
its post-hearing comment (Ex. 134).
NIOSH discussed the effects of high
relative humidity, altitude, and ambient
temperatures on oxygen monitors,
concluding that such monitors are
significantly affected by high humidity
only at levels exceeding 90% relative
humidity, that most oxygen monitors
automatically compensate for changes
in temperature, 22 and that the effect of
atmospheric pressure changes on
oxygen monitors can be significant if
they are not calibrated at the ambient
pressure in which they will be operated.

NIOSH also tested combustible gas
meters, concluding that the variations
found were within acceptable limits.
NIOSH did not test combustible gas
meters for accuracy in varying pressure
and temperature environments, but
stated that such meters should not be
significantly affected by these changes.

egarding the use of specific material
monitors (such as those for CO, CO;,
S0, and H20), NIOSH recommended
adherence to manufacturer’s
instructions concerning temperature
limits, relative humidity ranges, and any
known chemical interferences. The
NIOSH comment also contained
information and recommendations
concerning non-specific monitors.

NIOSH concluded its comment with
recommendations concerning the care of
batteries used in monitors and a strong
emphasis on the proper calibration and
maintenance of monitoring equipment.
NIOSH also concluded that operator
training and skill levels are very
important factors to be considered in the
monitoring of workplace atmospheres,
to the extent that such monitoring
cannot be effectively accomplished
without a trained and skilled operator.

OSHA has concluded, based upon the
information received in response to the
questions asked in hearing Issue 4, that
the accuracy of testing and monitoring
equipment may be significantly affected

2 For best results, NIOSH recommends
calibration of oxygen monitors at the temperature
at which it is to be operated.

under certain conditions of bumidity,
pressure, or temperature or by the
presence of interfering chemicals.
However, if the equipment is properly
selected, calibrated, and maintained and
if it is operated by well trained
employees, the testing and monitoring
needs for entry and work in permit-
required confined spaces can be
effectively met.

Paragraph (d)(5) of the final rule
requires employers to evaluate permit
space conditions when conducting entry
operations. This paragraph also sets
forth specific requirements for testing
conditions within the space to ensure
that hazards inside the space are
eliminated or controlled. This entire
paragraph is new, except for paragraph
(d)(5)(iii), which pertains to the proper
sequence for testing for atmospheric
hazards and which was taken from
proposed paragraph (i)(1)(ii).

e State of Maryland (Ex. 14-63)
criticized proposed paragraph (c),
covering the permit-required confined
space program, in the following manner:

it does not appear to require that any
protective action be taken! All the employer
would have to do is have a permit that
covered these things.... For example, without
the implementing language, for item (c)(1) all
the employer would have to do is make a
list. They went on to state:

Actually the low hazard permit space
requirements are more clearly spelled out in
section (i) than high hazard requirements are
in (c) (2).

(c)(2) could benefit from the testing
language in [(i))(1)(ii).

Several commenters (Ex. 14-68, 14—
1186, 14-147) stressed the importance of
testing in the determination of
acceptable entry conditions within a
permit space before entry and during
work inside the space. For example, one
rulemaking participant (Ex. 14-147)
stated:

Prior to entry, atmospheric testing would
have to be performed to ensure that the
conditions under which the permit was
originally issued had not changed. This is an
essential requirement of ensuring that the
confined workspace is safe to enter.

Several more commenters (Ex. 14-63,
14-123, 14-154) specifically
recommended placing requirements
relating to testing in the general
paragraph (proposed paragraph (c)).
Typical of these, Bosing Support
Services (Ex. 14-154) stated:

Specific references to instruments for
testing procedures and to testing and
ventilation muirements are stated only in
the low- portion. These references

need to be given in the main text as well,
which has only nonspecific references...

The proposed rule required
evaluation of permit space conditions in

an indirect way (as, for example, in
proposed S]ara ph (d)(2)(v), which
provided that the entry permit specify
the testing and monitoring procedures
to be use );lbut, as Marygmchhas stated,
the proposal never specifically and
directly required testing, OSHA agrees
with the State’s and other’s criticisms in
this regard and has included paragraph
(d)(5) in the final rule to address this
concern. Paragraph (d)(5) contains
language that clearly requires the
employer to evaluate permit space
conditions before and during entry
operations and that sets forth the
elements of that evaluation.

Paragraph (d)(5)(i) of the final rule
requires the employer to test conditions
in the permit space to determine if
acceptable entry conditions exist before
entry is authorized to begin, As
previously noted this testing is
important to detect any hazardous
atmosphere or other hazards that may be

resent in the permit space. However, if
isolation of the spacs is infeasible
because the space is large or is part of
a continuous system, the employer must
§)erform pre-entry testing to the extent

easible before authorizing entry and, if
entry is authorized, must continuously
monitor entry conditions in the areas
where authorized entrants are working,

The type of testing that needs to be
performed is dependent on the hazards
that are present within the space. For

rmit spaces posing atmospheric

azards, atmospheric testing would be
necessary, For other hazards, different
tests will be necessary., For example, if
the permit space poses thermal hazards,
the temperature within the space would
need to be tested. Paragraph (d)(5)(i)
requires the employer to conduct
whatever tests are necessary to ensure
that acceptable entry conditions are
present.

Because sewers and similar permit
spaces are large, continuous systems,
conditions encountered at the point of
entry may not be indicative of
conditions at distances further from the
point of entry. Also, since the space
usually cannot be effectively isolated,
conditions at any particuler point in the
space may deteriorate suddenly due to
the introduction of a material from
another point in the system that creates
a hazardous environment for the
entrants. Under these conditions, pre:
entry testing often will not detect such
hazards, and the need for continuous
atmospheric monitoring becomes
paramount. Atmozrharic monitoring is
necessitated virtually from the time pre:
entry testing is done until the last
entrant leaves the permit space. Because
of these conditions, the procedure for
authorizing entry into sewers has
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evolved so that authorization is usually
granted immediately before entry. In
their testimony, the Service Employees
Union indicated that their members
who work in sewers do perform pre-
entry testing, usually with a 12 to 18
inch or longer wand attached to the test
instrument (Washington Tr. 403, 404).
They also indicated that entrants wear
monitoring equipment at all times
(Washington Tr. 434) after they have
entered and as they perform entry
operations within the permit space.

Paragraph (d)(5)(ii) of the final rule
requires permit spaces to be tested or
monitored, as necessary, to determine if
acceptable-entry conditions are being
maintained during the course of entry
operations. This provision is derived
from paragraph (d)(2)(v) of the protgosed
rule, which would have required that
the procedures and equipment
necessary for such testing or monitoring
be placed on the permit. Such testing or
monitoring would thus have been
required by the prt:gosal. but only in an
indirect way. (See the precedin
discussion of final paragraph (d%.) To
eliminate any possible doubt or
confusion regarding this matter,
appropriate testing or monitoring during
the course of entry operations is
specifically required by this final rule.
This provision requires whatever
periodic or continuous monitoring
would be necessary to protect
employees, For example, as noted
earlier, sewer entry operations preclude
complete pre-entry testing, and
continuous monitoring is necessary to
assure the safety of sewer workers.
Paragraph (d)(5){ii) of the final rule
would require this continuous
monitoring to be performed.

Paragraph (d)(Sg(iii] of the final rule
specifies the proper sequence to be used
when permit spaces are tested for
atmospheric hazards. This provision
requires employers to test first for
oxygen, then for combustible gases and
vapors, and then for toxic gases and
vapors.

This requirement has been taken from
paragraph (i)(1)(ii) of the proposal.
Proposed paragraph (i) only applied to
entry into “low hazard" permit spaces.
However, since the proper sequence for
testing for atmospheric hazards should
be the same regardless of the
characterization of the permit space,
this provision should be applied equally
o all permit entries. By placing this
provision in paragraph (d) of final
$1910.146, which applies generally, the
proper sequence of testing for
atmospheric hazards is assured for all
types of permit-required confined
spaces, Paragraph (d)(5)(iii) reflects
generally accepted safe work practics, as

adopted in Section 6.1 of ANSI Z117.1
(Ex. 144, 14-127). As noted earlier, its
general application was recommended
by several commenters (Ex. 1463, 14—
123, 14-154).

A test for oxygen must be performed
first because most combustible gas
meters are oxygen dependent and will
not provide reliable readings in an
oxygen deficient atmospheres. In fact, the
Johnson Wax Company (Ex, 14-222)
stated that “there is [a] specific (sensor
dependent) oxygen level below which
the combustible gas sensor will not
respond at all [emphasis was supplied
in original].” 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.

Additionally, this provision contains
a note indicating that atmospheric
monitoring in accordance with non-
mandatory Appendix B, supplemented
by reference to non-mandatory
Appendix E for permit space operations
in sewers would be considered as
satisfying the requirements of this
paragraph. OSHA has included these
non-mandatory appendices for use b
any employers who might not have the
resources to design their own
atmospheric monitoring programs. The
presence of these appendices in the
final rule is not intended to restrict an
employer’s ability to design and
implement an atmospheric monitoring
program that meets the needs of a
particular workplace.

Paragraph (d)(6) of the final rule
requires an attendant to be stationed
outside a permit space into which entry
is authorized for the duration of entry
operations. This paragraph has been
taken from the introductory text of
paragraph (f) of the proposal. OSHA has
included a note in the final rule to
explain that attendants may be assigned
to monitor more than one space and that
they may be stationed at any location
outside the permit space, as long as they
can effectively perform the duties set by
paragraph (i) of final §1910.146,

The Agency has determined, based on
its review of the rulemaking record, that
stationing an attendant to monitor
permit space entry is a critical element
of an effective permit space program. In
particular, OSHA believes that an
attendant’s ability to communicate with
the authorized entrants and with the
designated rescue and smergency
services maximizes the likelihood that
information on hazards arising in permit
spaces will be transmitted in time for
safe evacuation or rescue of entrants,
Because of the importance of the role
attendants play in permit space entry
operations, OSHA believes that it is

necessary to highlight the requirement
for their presence outside permit spaces.
Therefore, the Agency has placed &?3
requirement in final §1910.146(d),
which contains the basic rules on
permit- required confined space
programs, rather than in §1910.146(i),
relating to the duties of attendants.
OSHA believes that this stresses the
importance of this requirement and that,
as a result, employers will be more
aware of the need to station attendants
outside permit spaces during entry
operations.

As noted in the summary and
explanation of the definition of
“attendant”, the proposed definition of
this term addressed the number of
spaces or entrants an attendant could
monitor, providing that an attendant
could not monitor more spaces or
entrants than specifically authorized by
the entry permit. A number of
commenters (Ex. 14-28, 14—45) objected
to the proposed provision and suggested
that OSHA allow the attendant to
monitor only one permit space at a time,
As a result of these early comments, the
Agency listed their concerns as one of
the issues in the notice of public hearing
(54 FR 41462). In Issue 8 of the hearing
notice, OSHA asked if the final rule
should limit the number of entrants,
entry portals, or permit spaces an
employer may assign a single attendant
to monitor. OSHA also asked what
limits would be appropriate, what
criteria should be used by employers in
deciding on the number of attendants,
and where, in relation to the entry
portal, attendants should be stationed.

Several rulemaking participants (Ex.
14-179, 14-200, 14-208, 14-210, 14—~
215, 142; Washington Tr. 466, 551, 575;
Houston Tr. 1057; Chicago Tr. 185, 245,
311, 364, 498, 534, 597, 615) addressed
this issue. Some of the rulemaking
participants (Ex, 14-210; Washington
Tr. 575-576; Chicago Tr. 185-186, 310~
311; Houston Tr. 1057) believed that
attendants should not be allowed to
monitor more than one permit space at
a time because if an emergency
developed in one space the attendant’s
attention would be fully taken for that
space and the attendant would not be
able to monitor other spaces adequately.
For example, the Independent Liquid
Terminals Association (ILTA, Ex. 14—
210) said:

ILTA still maintains that an attendant must
be allowed to monitor only a single entry
portal at one time.... How can an attendant
monitor an entrant in more than one place?
If the entrant’s breathing apparatus breaks in
any way while the attendant is at another
location, how can the attendant respond to
the entrant’s predicament? In addition, how
can the attendant protect the entrant from
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external hazards or unauthorized entry if he/
she is not present?

Others opposed to the language in the
proposed cf:finition (Ex. 1438, 14-61,
14-63; Chicago Tr. 363) were more
concerned that the attendant would be
allowed, under a series of permits
issued by an employer, to menitor more
spaces than he or she can effectively
handle. They argued that the standard
should limit in some fashion the
number of spaces that an attendant
would be allowed to monitor. For
example, the UAW (Ex. 14-38) stated:

The statement that the “attendant may
monitor not more entrants or more permit
spaces than the entry permit specifically
authorizes is vague.

This definition could allow an attendant to
monitor more spaces than should be safely
monitored,

Still others (Ex. 14-200; Washington
Tr. 466, 551-552; Chicago Tr. 534) were
concerned that the standard retain its
flexibility by not specifying a limit on
the number of spaces that could be
monitored by a single attendant. The
Longview Fibre Company’s comment
(Ex. 14-200) was illustrative of these
commenters, as follows:

If the attendant’s responsibility is only to
monitor the entry work, and summon a
~ rescue team, but not participate in actual
entry for rescue purposes, the attendant
should be allowed to monitor as many entries
or entry points as is practical based on the
work environment, work being performed
and method of meonitoring, i.e. radio, T.V.
camera, handline or voice.
- - - W et -

An example of monitoring various points
of entry into a confined space would g: a
power or recovery boiler fire box, a
continuous cooking pulp digester or paper
machine dryer drums. Although the
equipment may be entered simultaneously by
various employees from different entry
points, the monitoring of any of the crew
members may be successfully accomplished
by a single attendant. The rescue may be
achieved from a common entry point, radio
communications may allow for multiple
monitoring, and the size of the vessels or
confined spaces and/or scope of work may
allow for visual monitoring of more than one
entry at a time.

In response to the NPRM, another
commenter (Ex. 14-34) suggested that
OSHA specifically recognize the use of
radios so that a single attendant could
monitor as many as 32 entrants.
Acknowledging the possibility that
electronic surveillance and
communication equipment could assist
attendant in carrying out their duties
and might allow the safe menitoring of
multiple it space entry operation
by a single attendant, OSHA raised Issue
9, which related to the use of such
equipment. In the hearing natice (54 FR

41463), OSHA observed that, if
attendants were not permitted to enter
permit spaces for rescue purposes, an
attendant’s chief responsibility with
respect to rescue could be to summon

the rescue team. In that case, the Agsncy

recognized that the attendant’s ability to
detect that entrants need help and to
summon the rescue team, not the
attendant’s proximity to the entrants,
could be of critical importance.
Therefore, OSHA requested information
on the issue of whether or not the
Agency should permit reliance on
electronic survsillance and
communication equipment and on how
the permit-required confined space
standard should treat this equipment.

OSHA received few comments and
little testimony concerning this issue.
The Longview Fibre Company (Ex. 14—
200) had this to say about Issue 9:

In many confined space entries actual
visual contact is not possible due to the size
of the particular vessel or complexity of the
structure. In such cases, alternate means of
communications such as radios may be the
only workable alternative.

The Independent Liquid Terminals
Association (Ex. 14-210) had this
opinion:

Remote radios would be useful in
conjunction with visual observation of the
entrant especially in extremely large or dark
confined spaces. However, the radios under
no circumstances should replace tha
attendant. Working inside a confined space
often requires cumbersome personal
protective equipment or other mechanical
equipment. Handling a remote radio while
wearing industrial rubber gloves would be
difficult.

The Amoco Corporstion (Ex. 14-215)
also believed that electronic monitoring
equipment should be permitted, stating:

We do not believe that the entrant needs
to be in direct line of sight of the attendant
for effective monitoring,... In such
circumstances [line of sight not possible}, we
usa two-way radios to keep the entrants in
contact with the attendants and have found
this to be an effective monitoring system....
Different t; of monitoring equipment will
be suitable for monitoring different numbers
of entrants safely. Setting an arbitrary upper
limit based on the most sophisticated
equipment will not be suitable for less
sophisticated technologies. Likewise, setting
a limit based on a less sophisticated
technology will cause underutilization of
more advanced technologies. Rather than set
an arbitrary upper limit, we believe that the
limit should be determined by the
capabilities and limitations of the monitoring
equipment used as well as other pertinent
factors at the site. Therefore, we support a
performance oriented approach with the
employer making the determination of how
many entrants can be safely monitored by an
attendant.

In light of the comments and
testimony received concerning these
two issues, OSHA has decided to
expand on the performance- oriented
approach taken in the propasal. The
final rule has adopted & rule in
paragraph (d)(6), under the general
provisions for permit-required confined
space programs, that requires the
employer to provide at least one
attendant outside the permit spacs into
which entry is authorized. As noted
earlier, this requirement has been taken
from the introductery text of proposed
paragraph (f). To the issue of
how many spaces an attendant is
allowed to monitor, OSHA is including
an explanatory note following paragraph
(d)(6) to indicate that an attendant can
monitor as many spaces as is possible
while complying with paragraph (i) of
the final rule, which sets forth
attendants’ duties. The note also .
indicates that the attendant may be
stationed in any position from which he
or she can perform the duties required
by paragraph (i}, > The Agency notes
that the attendant could be stationed in
a control room that allows him or her
to monitor entrants remotely. Electronic
monitors, television monitors, public
address systems, and barricades could
be used ta assist the attendant in
performing duties required under
paragrac}:h {1). In addition, OSHA has
adopted a provision requiring
employers to adopt precedures to enable
the attendant respond to emergencies
without distraction from his or her
responsibilities under paragraph (i).
This provision appears in paragraph
(d)(7 of the final rule.

In this manner, attendants may
monitor no more permit space entry
operations than they can safely handle.
For example, if the attendant is
communicating with authorized
entrants by voice contact only, that
attendant would not be able to monitor
any other permit spaces that were not
within voice contact, under paragraph
(i)(5). Also, if the number of spaces and
the number of authaorized entrants are
too much for one attendant to keep track
of, as required by paragraph (i}(3), then
additional attendants would be
required. This protects authorized
entrants from working in p(larmit spaces
that are not bei .doxmte monitored.

On the othmd. is agpmach also
provides the flexibility employers need
to protect employees in a manner best
suited to their permit space operations.

2 These duties include keeping an accurate

count of authorized entrants, ing with
these entrants, monitoring activities inside and
outside the space for hazards, summaning rescue
services, and keeping unauthorized persons out of
the space.
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The final rule allows the use of
electronic surveillance and other
devices as aids or augmentations to the
monitoring process so that the
attendant’s duties described in
paragraph (i) of the final rule can be
effectively performed for each permit
space being monitored. In most cases,
the use of such a device would allow an
employer to economize by increasing
the number of permit spaces a single
attendant could effectively and
simultaneously monitor (although
OSHA is not permitting the use of such

devices to replace an attendant entirely).

Additionally, the attendant would
normally be stationed near the entry
point of the permit space, but the use of
an electronic monitoring device makes
it possible for an attendant to effectively
perform his assigned duties from a
remote location. Television monitors,
public address systems, and barricades
can also be used to assist the attendant
in monitoring activities outside the
space and in warning unauthorized
personnel away from the space.
Paragraph (d)(8) of the final rule
requires the employer to designate the
persons who are to have active roles in
entry operations, to identify the duties
of these employees, and to provide such
employees with the training required by
paragraph (g). This provision addresses
such personnel as entry supervisors,
authorized entrants, and attendants.
Paragraph (d)(8) in the final rule has
been taken from proposed paragraph
(c)(6), which would have required the
employer to train entrants, attendants,
and entry supervisors. Two commenters
(Ex. 14-88, 14-163) argued that
proposed (c)(6), in conjunction with
proposed paragraphs (e) , (f), and (g),
were too general in nature. These
commenters believed that the regulation
should be more specific as to the
content of training, the evaluation of the
training received, follow up training,
and the qualifications of the trainers.
OSHA agrees with these commenters
that the training provisions contained in
the proposal were too general. Follow
up training was not addressed in
proposed paragraphs (c)(6), (e), (f), or
(g). and the proposal was too vague in
certain areas. To address these
problems, the Agency has incorporated
into the final rule a paragraph dedicated
10 training requirements—paragraph (g).
All the specific training requirements
spread throughout the proposed
standard have been placed in this one
paragraph to provide better guidance as
to what is required and to emphasize
the importance of training in the permit-
required confined space program. (See
the summary and explanation of
paragraph (g) of the final rule for a

detailed discussion of issues related to
training.) OSHA has also revised the
language proposed in paragraph (c)(6) so
that the general program requirement for
training to be provided references the
specific training provisions in para Ph
(g) of the final rule. Paragra&h Ki)(a?:
the final rule also requires the employer
to designate which employees wﬂg
Eerform the various functions assigned

y the standard and to identify their
duties under the permit space program.
This will enable employers, employees,
and OSHA to identify which employees
need to receive what training under
final §1910.146.

Paragratgh (d)(9) of the final rule
requires the employer to establish
procedures for summoning rescue and
emergency services (to rescue entrants
from permit spaces and to provide
necessary emergency services to rescued
employees) and for preventing
unauthorized personnel from attempting
a rescue. The Agency anticipates that
employers will choose between entry
and non- entry rescue as part of
compliance with paragraph (d)(9) of the
final rule.

This provision was taken from
Eroposed paragraph (c)(8), which would

ave required that procedures and
equipment necessary to rescue entrants
be provided and implemented. For the
reasons noted under the discussion of
paragraph (d)(4) of final §1910.146, the
Aﬁency has placed the requirements
relating to rescue equipment proposed
in paragraph (c)(8) under ﬁmS
§1910.146(d)(4), which sets forth
requirements relating to all types of
equipment used in permit space entry
operations. Additionally, although the
Agency received no comments
recommending the revision of the
proposed language, OSHA has adopted
wording for this requirement that is
different from that in proposed
paragraph (c)(8). The final rule clarifies
that rescue procedures include
procedures both for summoning rescue
and emergency services and for
preventing unauthorized rescue (that is,
rescue by employees who are prohibited
by the standard from performing this
function),

Paragraph (d)(10) of the final rule
requires the employer to establish a
system for the preparation, issuance,
use, and cancellation of entry permits as

uired by the standard.

his provision was taken from
proposed paragraph (c)(3), on which no
substantive comments were received.
This requirement in the final rule is
essentially the same as proposed
paragraph (c)(3), except that
“cancellation” has been added as a part
of the system of permit use.

Cancellation of a permit is required by
various provisions in the final standard
and is part of the permit’s proper usa.
For further clarification, the language in
the final rule replaces the proposed
word “proper” (which was ambiguous)
with the phrase “as required by this
section”. The “‘proper” preparation,
issuance, use, and cancellation of
permits is spelled out in paragraphs (e),
(), and (j) of final §1910.146.

Paragraph (d)(11) of the final rule
requires employers 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. The
summary and explanation of this
requirement can be found under the
discussion of paragraphs (c)(8)(iv) and
(c)(9)(ii), addressing the issue of
coordination of efforts to protect
employees during multi- employer
permit space entry operations.

Paragraph (d)(12) of the final rule
requires employers to establish the
necessary procedures for concluding the
entry once entry operations have been
completed.

This provision was taken from
groposed paragraph (d)(6), which would

ave required the individual

authorizing the entry to cancel the
permit after complstion of work and
after the exit of all entrants, and from
proposed paragraph (g)(1)(v), which
would have required the person
authorizing the entry to take measures
necessary for concluding the entry.
Although the comments received on the
proposal contain no specific
recommendations for placing the two
proposed provisions among the general
requirements, the final rule reflects the
Agency’s determination that employers
need to conduct their entry operations
in a carefully planned and systematic
fashion from start to finish, so that
authorized entrants and other
employees affected by entry operations
are protected from permit space
hazards. In partich , the cancellation
of the permit would alert the employer
to take the appropriate measures for the
shut down of the space, the closing of
the entry portal, and the return of the
space to normal operating conditions.
Without these procedures, employees
would be exposed to such hazards as
being locked inside the space,
accidentally entering the space, and
possible fire or explosion when the
space is returned to its normal operating
mode. OSHA has placed the proposed *
requirements among the general
requirements applying to the overall
permit space program in order to alert
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employers to the need for planning
these procedures before entry into the
space,

pFimal aragraph (d}(12} is effectively
identimfto proposed émragmphs (d)(6)
and (g){1){(v). Proposed paragraph (d)(6)
would have required the cancellation of
the permit after enuz operations were

completed. Pro ph (g(1)(v)
woqu have raqpt‘xosh':d ge person in
charge of the entry ta take measures
(such as closing off the permit space and
canceling the permit) necessary for
concluding the entry once the work
authorized by the permit was
completed. The requirement proposed
by paragraphs (d)(6) and (g}{1)(v) that
the entry supervisor actually cancel the
permit and execute the shutdown
procedures has been retained in the
final rule as paragraphs (e)(5) and (j)(3),
and the concerns raised by commenters
in regards to the two proposed
provisions are addressed under the
discussion of paragraph (e)(5) of the
final standard, Paragraph of final
§1910.146 is couched in performance-
oriented terms, becausae the Agency
racognizes that the measures neaded for
compliance with final paragraph (d)(12)
will vary from workplace to workplace.
The Agency believes that combining
and redesignating the language from the
two proposed provisions into paragreph
(dglz) O{h the final rule will clearly l
indicate the importance of an orderly
transition between periods when entry
is authorized and periods when entry is
P While the prosmble to th d
ile the preamble to the propose

rule (54 FR 24091, 24092) i.nglcated that
OSHA expected employers to review
and revise their permit space programs
in light of entry experience, the
pmgosal did not specifically require
such review. In Issue 6 of the notice of
public hearing (54 FR 41462), OSHA
raised a series of questions related to the
issue of whether or not the rule should
explicitly specify review of permit entry
programs. The Agency was interested in
gathering information on what
conditions necessitated review, on the
needed frequency of review, and on
appropriate administrative measures for
implementing the evaluation of
programs.

itnesses at the hearings and
commenters who addressed this issue
generally agreed that some form of
review process was a part of successful
permit entry programs (Ex. 14-184, 14—
210, 109, 129; W on Tr. 85, 466~
467; Chicago Tr. 128-129, 166-167, 495,
523, 533, 614; Houston Tr. 1093). Most
agreed that any ment OSHA set
for such a review should be
performance orfented and should allow
the employer the flexibility to review

the permit space program as conditions
at the workplace warrant. For example,
the Independent Liquid Terminals
Association (Ex. 14-210) stated:

Permit programs should be reviewed on a
site-by-site basis. The criteria for

the review period should be the frequency
with which personnel enter confined spaces.
Facilities in which routinely enter
confined spaces should review their program
annually, incorporating any newly identified
hazards or procedures.

Similarly, Mr. Jack Dobson, A
representing the American Society o
Safety Engineers, testified ( Tr.
614) supported the ANSI Z117.1

rformence-oriented approach, as

ollows:

Issue No. 6. The ANSI Standard Z117
appropriately addresses the review process
regarding confined space entry
Conformity to Sections 3.3 hazard
evaluation, 3.5 hazard reevaluation, and 15.5
regarding verification of treining would
greatly enhance the continuity of a confined
space safety program.

We do agree that the review process is an
essential element of any safety and health

rogram, however, we feel that any language
relative to such a review should be
performance oriented, thus allowing
employers tc develop a review systam which
would be consistent with their perticular
operation.

The Agency believes that employers
have an ongoing responsibility to
reevaluate their permit space programs
periodically and to revise their
programs based on changes in permit
space hazards and on the employer’s

"experience with their entry operations,

In regard to periodic evaluation of
permit space hazards, ANSI Z117.1-
1989 (Ex. 128) Section 3.5 states:

A qualified person(s) shall determine the
need for periodic identification and re-
evaluation of the hazards based on possible
changes in activities in the space, or other
physical or environmental conditions, or
both, which could adversely affect the space.
When need is determined, a qualified
person(s) shall conduct the identification and
re-evaluation process.

This language indicates that review
and revision of permit space programs*
are generally accepted practices to
ensure the efficacy of these programs.
OSHA has determined that, while many
employers already review and revise
their permit space programs, it is
appropriate to require all employers to
undertake such a review.

# Although this ANSI
specifically to reevaluation of hazards for a

applies

particular permit s entry, OSHA visws this
section in the er sense as compalling a
reevaluation of the entire permit spece program in
ordex to meet the provision. Such an interpretation
provides the best possible protection for employses.

I:e;espo&:e to the questions OSHA
raised on the appropriate frequency of
program evaluation, three&r&emaixyn
participants, the Independent Liguid
Terminals Association (Ex. 14-184, 14—
210), Midwest Consartium for
Hazardous Waste Worker Training the
(Ex. 109), and the National Sefety
Council (Ex. 129; Chicago Tr. 485),
supported an annual evaluation. The
Midwest Consortium for Hazardous
Waste Worker Training supported their
recommendation as follows:

Annual evaluation should include
evaluation of the total program as well as the
identified confined spaces to assure that the
program is being implemented fully. The

ra(}uhmments of the program s in
(¢)(1—10) need to be reviewed. Monitoring
the space is just one component of the

evaluation, Changes in company policy,
federal, state and local ons,

conditions and processes in the plant or
advances in the field may impact this review.
Prudent industrial hygiene practice generally
includes annual review of standard operating
procedures in order to ide adequate
protection of employee safety and health.

Others argued, however, that periodic
review should not be specified by the
OSHA standard (Washington Tr. 466—
467; Chicago Tr. 166-167). For example,
the American Gas Association (AGA,
Washington Tr. 466—467) stated:

For the same reason, prescribing the type
and extent of training, experience or
qualifications of individuals who would
evaluate spaces is extremely problematic and
is better left to individual employers who are
better suited to make that determination. We
also agree with OSHA's statement in the
preambie not to establish review
criteria when OSHA said it believes °
compliance with the proposed rule will
necessitate on-going evaluation of program
effectiveness. That statement reflects exactly
what ca based language is all about
and AGA support(s] such parformance
language.

OSHA believes that {)eviﬂe]w of tha)

rmit space pr y the empioyer
{;ean impanagt mm of a successful
conﬁnetf:pace program. The record
contains ample evidence of this: every
employer representative questioned
about program review responded that
periodic review was conducted,
normally every year. The question is
how should the final rule address this
matter. The has cmc;:g:l! that
a two- izn s

e ol i
to review the permit space program any
time conditions at the workplace
indicate that the existing procedures
provide inadequate protection. Several
commenters and witnesses ma_ntiuned
“near misses” es being indications of
possible problems (Ex. 101; Chicago Tr.
166-167; Houston Tr. 1093). Other
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conditions warranting review of an:
permit space p include: the
detection of a hazard not addressed by
the entry permit, the detection of a
condition forbidden by the entry permit,
achange in the use or configuration. of
the confined space; and employees
complaints about the effectiveness of
the program, Thistype of review will
gnsure that the program is updated as
needed for continued employee
protection.

Second, the employer should ba
required to review the permit program
within one year from entry. This would
result in an annual review: for employers
whose have at least one permit:space
entered each year. As noted in the post-
hearing comment of the:Midwest
Conscrtium: for Hazardous Waste
Worker Training (Ex. 109), such factors
as changes in company palicy, new or
revised governmental regulation, and
changes in technology and design make:
a periodic review desirable, even in the
absence of problems in actual entry.
Additionally, annual review was
common among employers who testified
about periodic program evaluation. The
Agency believes that an annual review
can promote necessary changes ta the
psrmit space program before an
employee is actually injured. An
evaluation of the program each year will
also force employers, who may become
complacent about the:hazards of
confined space entry at their
workplaces, into serious consideration
of whether their permit space program
are truly effective. Obviously, if no
permit spaces were entered during the
year, there would be no cancelled
permits to review, and no review would
be required in:that year.

The review: process is covered under
final paragraphs (d)(13) and (d)(14),
which had no counterparts in the
proposal. Under paragraph (d@)(13), the
employer is requirad to review entry
operations when the employer has
reason to believe that the measures

taken under the permit program may not
protect employees. The employer must
then revise the g;}711‘0gr8m. responding to

problems brought out by the review,
belore any subsequent entry is
authorized. Paragraph (d)(14) requires
an employer to conduct a review of the
permit space program, using canceled
permit retained as required under
paragraph (e}(6}; within one year after
each entry. An annual review process
could be used to meet this provision;
flowever, if permit spaces were entered
less frequently than onee PerT year, no
review would be required until one year
efter an entry. Again, any inadequacies
would have to be corrected. Both
paragraphs include notes containing

information to assist employers in
complying with the requirements.
OSHA believes that these provisions are
reasonably necessary to protect
employees who enter permit entry
spacss, in order to assure that the permit
program reflects the conditions:
currently encountered in the workplace:
Paragraph (e), Permit System.

Paragraph (8) specifies the elsments of
the permit sys!amx::}uirad by paragraph
(d){20) of the final rule. The singla most
important feature of the it system
is the creation and use of an entry
permit. An smrloyer uses the permit to
authorize emplcyees to enter permit
spaces and to document the measures
taken to protect authorized entrants
from permit space hazards.
(Requirements pertaining to.the
contents of an entry permit are set out
in paragraph (f) of the final rule)

HA has determined that the
preparation of a permit will help the
employer determine if conditions in a
permit space are safe for employee
entry. A permit will also provide a
concise summary of the entry procedure
that will be useful to the personnel who
are conducting the entry operations and
to any personnel who need to review
the conduct of entry operations-after
entry has been completed.

‘he permit system sat forth in
paragraph (e) of the final mle also
requires the involvement of & psrson
(the entry supervisor) who authorizes
the entry and has responsibility for
entry operations. This invelvement will
ensure that a person with the
qualifications to identify permit space
hazards and the authority to order
corrective measurss for their control
will oversee entry operations. It will
also compel employers:to take direct
responsibility for the safety of
employses working in permit- required
confined spaces.

Pro paragraph (d) contained
requirements on permit systems and on
the permit itself (although the title of
this ph was Permit system). In
the final ruls, OSHA has separated the
requirements into two distinct
paragraphs—paragraph (e}, Permit
system, and paragraph (1}, Entry permit.
As discussed in Section I, Background,
and in Section II, Hazards, earlier in
this preamble; numerous injuries and
fatalities have occurred because
employers did not take the proper
precautions for the safety of employees
working in permit spaces. All'too often,
employers sither did not recognize
permit space hazards or they failed to
follow through with the necessary
measuras for employes protection. The
Agency has determined that employers

who require their employees to enter
permit spaces must systematically
implement permit space programs to
revent injuries and fatalities. OSHA
lieves that se ing the
requirements for a permit system from
those for the content of the permits
themselves will alert employers to the
need for adopting an overall system for
euthorizing entries into permit-required
confined spaces. The Agency further
believes that permit systems that
comply with peragraph (e} will enable
employers to meaintain control over
permit space entry tions
throughout the entr;?::!auration soasto
ensure the protection of authorized

entrants.

Paragraph (e)(1) of the final rule
requires employers to. document the
completion of the measures necessary
for safe-entry operations through the
preparation of an entry permit.

is paragraph in the final rule was
based on proposed paragraph (d)(1). The
rulemaking participants who addresssd
d:::c{)wpossd paragraph supported the
need for a written permit. For example,
the Marine Chemist: Association Inc.
(Ex: 1 3;155) stated tba} a permit is the
essential ingredient of a permit space
program, in that it establishes
responsibility. The Monsante Company
(Ex. 14-170) also agreed with the
requirement for a permit system that
serves to identify hazards and the
measures taken or to be taken during
entry to.control them. In support of the
requirement for a permit system, Mr.
Ray Witter, an OSHA expert witness,
testified (Houston Tr. 639) as follows:

Wall, in my opinion, you need to prepara
a wriiten permit system because that is tha
only way that you can ensure that peopla
have looked at the various hazards that exist
and 'have decided what has to be dons or if
nothing has to be done: If you donot provide
a permit, it is left to the avaluation of the
individual, and all of us, as psople, can forget
something:

As discussed previcusly, OSHA has
determined that it is necessary to
require explicitly that the list of
measures taken for protection of
employees who enter permit spaces ba
recorded on a permit along with a
notation that afl these measures have
been completed before entry. OSHA
wishes to emphasize that the permit is
considerably more than a simple
chacklist; it requirses careful thought and
planning. All measures necessery for
meking the particular parmit space safs
for entry must ba listed; otherwise, it is
likely that some procedures will be
omitted, with serious consequences.
The permit enables the entry supsrvisor
and the other personnsel involved in
entry operations to keep treck of the
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precautions taken to protect employees.
It also allows authorized entrants to
verify that each protective measure has
been checked by someone. *

Paragraph (e)(1) also contains a note
indicating that non- mandatory
Appendix D contains examples of
permits whose elements are considered
to comply with the requirements of this
section. The precise elements that must
be listed on a permit for a given permit
space entry are dependent on the
hazards within the space and, perhaps,
on the operations to be performed
during entry operations.

As noted above, this provision is
based on proposed paragraph (d)(1),
which required that employers prepare

ermits through which all conditions to

e evaluated to ensure safe entry were
identified. OSHA has determined that
the proposed language, insofar as it
focused on the “conditions” to be
evaluated, did not clearly indicate what
information was required in the permit.
In particular, the Agency observes that
proposed paragraphs (d)(2) and (d)(3)
required information that did not relate
to “conditions”. Therefore, paragraph
(e)(1) of the final rule (in conjunction
with paragraph (f)) has been written to
clearly indicate the breadth of the
information required in the permit.
Specifically, paragraph (e)(1) of final
§1910.146 requires the permit to
document the completion of measures
reguired b{ §1910.146(d)(3).
Additionally, OSHA is requiring the
entry permit to be completed before
entry is authorized.

Paragraph (e)(2) of the final rule
requires the entry supervisor identified
on the permit to sign the entry permit
to authorize entry.

This provision was taken from
Eroposed paragraph (d)(5), which would

ave required the signature of the
person authorizing the permit before
entry began but after safe entry
conditions were established. (Paragraph
(e)(1) of the final rule requires the
employer to establish safe entry
conditions before the permit is
authorized.) The few rulemaking
participants (Ex. 14-63, 14-170;

#3 Although the entry permit ddes not provide an
absolute method of verifying that entry conditions
are acceptable, it does provide a ready means to
check that all items listed on the permit have been
accounted for. If no one remembered to take one of
the listed precautions, it would not be documented
on the permit—a hazard that should be caught by
the entry supervisor during his or her review. The
entry supervisor and other employees can also
venq'{y that the test results given on the permit are
within the range allowed. The final rule makes the
entry supervisor responsible for ensuring that the
elements listed on the permit have been completed.
The signature of the entry supervisor who originally
authorized the entry signifies that these measures
have been taken.

Houston Tr. 1061) who addressed
proposed paragraph (d)(5) advocated the
provision. The State of Maryland’s
Occupational Safety and Health
Program (Ex. 14-63) succinctly stated
the purpose of this requirement in their
support for a requirement that the

rson authorizing the permit sign it, as

ollows:

[Tlhe signature establishes individual
accountability. If a person is asked to sign the
form, there is a greater chance that the items
the form requires will be addressed than if
no one has to sign the form.

Proposed paragraphs (d)(2) and (d)(3)
set out the elements that would have
been required on permits. Proposed
paragraph (d)(2) listed the elements (the
“checklist” portion of the permit) that
had to be present on all permits, while
paragraph (d)(3) listed additional
elements that would also have had to be
listed, unless the entry supervisor
assumed direct charge of the entry
operation for its duration. The items
that would not have been required to be
listed were:

(1) The identity of the permit space;

(2) The purpose of the entry;

(3) The date of the entry and the
authorized duration;

(4) A list of the authorized entrants;

(5) A list of eligible attendants;

(6) A list of individuals eligible to be
in charge of the entry; and

(7) The signature and printed name of
the entry supervisor originally
authorizing entry.

In issue 5 of the NPRM (54 FR 24086),
OSHA asked several questions
pertaining to the use of a “checklist”
permit for permit-required permit space
entry when the employer directly
supervised entry operations. The
questions were directed to whether or
not a the use of a checklist permit in
lieu of a full permit would be effective
in protecting employees. OSHA also
requested information on projected cost
savings, actual workplace experience
using the checklist approach, and
examples of actual procedures and
permits that have been used.

OSHA received many written
comments and some hearing testimony
concerning this issue. Several of the
commenters (Ex. 1447, 14-91, 14-94,
14-98, 14-119, 14-123, 14-161, 14-170,
14-179, 14-183, 14-193) who addressed
this issue misunderstood the intent of
the proposed standard, which was to
allow the omission of several items from
the written permit if the individual
authorizing the entry was in direct
control of the entry for its duration.
These commenters apparently believed
that OSHA was proposing that no
permit at all be required when the entry

authorizer is present for the duration of
the entry. In a representative comment,
the Monsanto Company (Ex. 14~170)
stated:

Our experience is that the confined space
entry permit serves to assist in effective
preparation of the space as well as
communication about the space during the
entry period. We may utilize direct
supervision for a particularly difficult
confined space entry but that would be in
addition to, not in lieu of, a permit,

Other commenters (Ex. 14-86, 14-99,
14-153, 14-184; Chicago Tr. 102) did
not directly answer the questions posed
in Issue 5, choosing instead to address
other related concerns. For instance, the
Texas Chemical Council (Ex. 14-86)
wondered how shift changes would
affect the proposed provision:

Often entries are worked on [a] 24 hour a
day basis and no one individual can be there
during that time period. The authority or
responsibility for the job transfers between
individuals. Therefore, it is necessary to have
an extension of authority beyond the singular
person.

These commenters apparently
believed that the proposal would have
required a single entry supervisor for
the entire entry. Their concerns were
unfounded since the proposed provision
would have accepted transfer of
responsibility between on-coming and
off-going entry supervisors (although the
proposal did not state this explicitly).

Several commenters (Ex. 14-27, 14—
28, 14-30, 14-88, 14-99, 14-119, 14—
137) were critical of the checklist
system, as a form of abbreviated permit.
Some of the commenters felt that
inclusion of all the information (as
listed in proposed (d)(3) as well as
proposed (d)(2)) was necessary. For
example, the Northwest Pipeline
Corporation (Ex. 14-27) said:

It is Northwest's opinion that a permit form
requiring all information pertinent to the
entry is necessary to ensure a safe entry into
confined spaces and compliance with this
proposed standard,

In a similar vein, the Union Carbide
Corporation (Ex. 14-88) stated:

It is important for all critical information
to appear on the permit in writing. Union
Carbide requires permits to include in
writing the place, time, purpose, personne!
assigned, and name of authoerizing
individual, among other information, even
when the authorizing individual assumes
direct charge of the entry for its duration. The
potential risk of miscommunication where
critical information is not written down
significantly outweighs the incremental
benefits of not using a written permit
containing all necessary information.

Still other commenters (Ex. 14-81.
14-123, 14-137), while not ol.nectmg 10
the “checklist permit” provision, felt
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that the intended relief would be of

little value to'them. The National Ready
Mixed Concrete Association (NRMCA,
Ex. 14-81) commentad that:

While NRMCA has no objection to the
axemption of permit required confined
spaces for situations in which the person
who authorizes entry assumes direct.chargs
for the duration, wa consider it unlikely that
much benefit would accrue to the ready
mixed concrete industry. by virtue-of such.an
sxemption. It is.unlikely that.the authorizing
Supervisor could often be directly in charge
of a confined space entry for its duration.

A few commenters (Ex. 14-57, 14-73,
14-98) favored the exemption. For
example, Beaumont & Associates (Ex.
14-57) supported the exemption, as
follows:

it would be appropriate to allow an entry
permit which did not specify location; time,
purpose, persons allowed entry; and duration
of permit, if the person authorizing the entry
remained at the entry, location for the
duration of the entry.

OSHA believes that the proposed
provision was, unfortunately,
misunderstoed by many commenters,
causing them, in many. instances, to
generate responses-not pertinent to.the
issue. OSHA. also believes that some of
the objections'stemmed, to a large
extent, from a misunderstanding of this
provision,

Based upon the rulemaking record,
OSHA has decided not toallow the use
of an abbreviated, or “checklist” permit
in the final rule: OSHA agrees with the
Union Carbide Corporation that it is
important that all critical information
appear on the permit in writing for two
reasons. First, all the pertinent
information will then be available, on
the permit, to the entrants who will then
be better equipped to make independent
judgments as to the adequacy of pre-
entry preparations. Secand, the
inclusion of all critical information on
the permit will facilitate the program
roviews required under paragraphs
(d)(12) and (d)(13) of the final rule. In
fact, the elements that the proposal
would have allowed to'be omitted are
essential for the identifying the permit
space and for identifying employees
who could provide information about
problems that may have arisen. OSHA
believes that the benefits of including
il the permit items (as listed in
paragraph (f) of the final rule) far
outweigh the slight cost savings that
might have accrued through the use of
an abbreviated permit. (The employer
i however, use a preprinted,
checklist-type-permit, provided it
tontains all the information required
under paragraph. (f).of the final rule,
with all entries completed and with the
Signature of the:entry supervisor.)

Paragraph: (e)(3) of the final rule
requires the employer to meke the
completed permit eveilable to all
entrants-at the time of entry, such as by
posting it at the entry tEm*ml. so that the
entrants can confirm that parformance
of all nacessary pre-entry measures has
been indicated on the permit.

This requirement was not contained
in the proposed rule. However, several
commenters (Ex. 144, 14-124, 14-157,
14-161, 14-170, 14-174) suggested that
OSHA make posting a copy of the
permit a requirement in the final rule or
stated that their company required such
posting and that they believed such
posting of the permit was appropriate.
They argued that this posting would
alert employees to the presence of
hazards within the space and of the
measures necessary for the protection of
employees.

SP(A agrees that making the permit
available to all authorized entrants
would provide them with information
on protective measures to be taken to
make the permit space safe for entry. By
inspecting the permit and observing
recorded test results and the tester’s
signature or initials, the authorized
entrants could check to see if pre-entry
preparations have been completed.
OSHA agrees that making the completed
permit available to the-entrants (whose
safety and heelth, after all, is most at
stake during entry operations) is
important enough to be required in this
final rule. Entrants will then be able to
make their own judgments as to the
completeness of pre-entry preparations
and ta-point out any deficiencies that
they believe exist. A requirement that
the completed permit be posted at the
entry portal or otherwise be made
available to the entrants at the time of
entry has therefore been incorporated
into this final rule.

Paragraph (e)(4) of the final rule
requires: that the duration of a permit
not'exceed the time required to
complete:the assigned task or job
identified on the permit in accordance
with: paragraph (f)(2) of the final rule.

This provision has been taken from
paragraph (d)(3)(iii) of the proposal,
under which a permit would have been
allowed to remain valid for upta 1 yaar,
so long as all conditions required by the
permit were maintained. The comments
OSHA received concerning the
proposed provision (Ex. 14-28, 14-57,
14-63, 14-80, 14-109, 14-116; 14151,
14~161) objected to allowing permits to
be valid for so long. These commenters
said that the 1-year limit was arbitrary,
because it was unreasonable to expect
that entry conditions would remain
acceptable for that long. They pointed
out that conditions within the space

would almost certainly change over that
amount of time and that the hazards
within the space would have to be
reevaluated. For example, the
International Brotherhood of Teamsters
(Ex. 14-108) stated:

In Section (d)(3)(iii); OSHA proposes to
allow a confined space permit to be issued
for as long as.a year-at a.time *'so long asall
conditions under which the permit was
issued are maintained.” For OSHA to suggest
that a permit could be for a year defeats
much of the purpose of having'a psrmit
system at all: It invites complacency, and
invites workers and supervisors:to make
unwarranted assumptions about conditions
that may affect the safety of the entry. For
example, it:would not bs-appropriate to rely
on one.long-term entry permit for a tank in
a brewary that had to:be entered repeatedly—
but not continuously —over the course of a
year. Even a much shorter term, designated
rescuers may go homerat the end of their
shift. Additionally, issuance of a-long-term
permit means that the authorizing person,
who likely only works about 40 Hours a
week, may very well be unaware and
unavailable at times when conditions change
that should cause the permit to be amended
or revoked.

For reasons such as these, we strongly
favor the recommendation on p. 7’ of the
NIOSH Criteria Document o Working In
Confined Spaces: “The permit shall be dated
and carry an expiration time that will be
valid for one:shift only. The permit shall be
updated for each shift with:the same
requirements.”

OSHA has decided to limit entry
permit duration to-whatever period of
time is necessary for completion of the
assigned task orjob, which is identified
on the permit under paragraph: (f)(2) of
the final rule. The duration of the
permit isnot directly relevant to.the
safety of employees working in' permit-
required: confined spaces. As long as
acceptable entry conditions are present;
semployees can safely enter and perform
work in permit spaces. The length of
time entry operations take should not be
a factor in whether acceptable entry
conditions exist in the spacs, as long as
the permit systern conforms to the
requirements of final §1910.146. If
conditions within the:space change so
that entrants are endangered, then the
following steps should fully protect
these employses:

(1) The entry supervisor, when he or
sheassumes responsibility for a space
and when he or she performs periodic
checks; ensures the presance of
acceptable entry conditions (paragraph

(G)(8)):

(2) If the hazard being introduced is
atmospheric in nature, the testing and
monitoring of the space will detect it

(paragraph (d)(5)(ii)).
(3) If other hazards are being
introduced, the entry cupervisor, the
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attendant, and authorized entrants are
trained to detect their presence
(paragrephs (g), (h)(1), (i)(1), and (j)}(1)).

(4) Entrants would vacate the permit
space (paragraphs (h)(4) and (h)(5),
(i)(8), and (5)(3)).

These steps fully protect entrants
from hazards developing during entry
operations. Limiting the duration of the
permit to an arbitrary length of time
would not reduce the risk of entry into
permit spaces because the conditions
within the space are required to be
monitored periodically. 26 On the other
hand, the permit should not be valid for
a period longer than necessary to
complete the task being performed
inside the space. Otherwise, entrants
could be unnecessarily exposed to the
residual hazards of permit spaces.
Therefore, OSHA has decided to adopt
a requirement that the permit be valid
for a period not to exceed that necessary
to complete the task or job for which the
permit was obtained in place of the
proposed requirement that it be valid for
no longer than 1 year.

In complying with paragraph (e)(4) of
the final rule, the employer need not,
but may, state a specific time period (a
number of hours or days) on the permit.
For instance, the permit’s duration
could be stated in terms of the removal
end installation of a relief valve or the
cleaning of the inside surfaces of a tank.
OSHA's intent here is merely to place
somae reasonable limitation on permit
validity.

Paragraph (e)(5) of the final rule
covers cancellation of entry permits, It
requires the entry supervisor to
terminate the entry and cancel the
permit when the entry operation
covered by the permit has been
completed or when a prohibited
condition arises in or near the permit
space.

This provision in the final rule is
based upon proposed paragraphs (d)(6)
and (g)(1)(iv). Specifically, paragraph
(d)(6) of the proposed rule would have
required the “individual authorizing the
entry” to cancel the permit. Many
commenters (Ex. 14-80, 14-86, 14-88,
14-94, 14-118, 14-123, 14-143, 14-150,
14-188) stated that the proposed
m:ision was unduly restrictive

use the individual who originally
authorized entry was often not present
upon completion of entry operations.
For example, the Chemical
Manufacturers Association (Ex. 14-118)
argued as follows: ,

26 Since the final rule requires the entry
supervisor to re-evaluate the space upon assuming
responsibility for it (under paragraph (j)(6) of the
final rule), entry conditions will be checked at least
oncs per shift. 3

ParagraaYh (d)(6) requires that the

individual who authorized the entry must
cancel the permit. This requirement could
pose unwarranted inefficiencies and hazards.
In many cases, the original authorizing
individual will be away from the worksite
and unavailable to cancel the permit. In
addition, another individual trained to
authorize and cancel a permit may note a
condition that warrants canceling the permit.
Any individual trained to authorize entry
should be able to cancel the permit.

The Agency acknowledges that there
are situations where more than one
entry supervisor is needed over the
course of entry operations. For example,
when multi-shift entry operations are
conducted, more than one entry
supervisor would be used for a permit
space. Additionally, even for entry
operations that do not extend across
more than one shift, the original entry
supervisor may be absent from the
workplace for other reasons. Therefors,
the Agency has adopted language to
provide that the entry supervisor, not
the person who authorized entry, will
cancel the permit. As noted under the
discussion of the term “entry
supervisor”’, OSHA does not intend to
restrict the position of entry supervisor
to a single individual. Any individual
who has been designated as the entry
supervisor has the authority to
terminate entry and cancel a permit. Of
course, the entry supervisor on duty at
the completion of the entry operation
will normally be the one to terminate
and cancel the permit,

Paragraph (e)(8) of the final rule
requires that canceled entry permits be
retained for at least 1 year to facilitate
the annual review of the permit space
program required under paragrap
(d)(14). Paragraph (e)(6) had no
counterpart in the proposed rule. Its
inclusion in the final rule is based on
OSHA's conclusion that the permit
space program needs to be reviewed at
least once per year. Canceled permits
are among the materials that need to be
covered by the annual review (as
required by paragraph (d)(14)). OSHA
believes that information on any
problems that arise during entry
operations should be available to the
personnel who perform the review. For
example, there may be information
which, while not alarming when related
to a single entry, may in fact turn out
to be important evidence of a problem
or of a trend that could lead to a
problem. Indeed, Mr, Dan Glazier,
representing the Motor Vehicle
Manufacturers Association (Chicago Tr.
187-188), noted this very point in his
testimony, as follows:

If you have an indication that the oxygen
level has dropped in this confined space or

that the combustible level has exceeded 5
percent of the [LFL], then certainly there is
something unique about [that] confined space
that is causing it to go bad.

Therefore, I would want to track that for a
certain geriod of time and we never really
outlined that. But to try to determine what
is causing that confined space, what is
unique about that [confined] space which is
causing it to go bad. That lends some
credibility to I think to keeping the permits
for a certain period of time so that you can
track confined spaces that I should say, “are

_known bad actors”,

For these reasons, paragraph (e)(8)
also requires the employer to annotate
its permits to indicate any problems so
that the appropriate revisions to the
program can be made,

Paragraph (f}, Entry Permit.

Paragraph (f) of the final rule specifies
the information that must be included
in the.permit prepared under paragraph
(e) of final §1910.146. As noted
previously in the discussion of
paragraph (e), that information sums up
the employer’s efforts to identify and
control conditions in permit spaces.
OSHA has determined that the
preparation of the permit will be a
central part of the employer's
determination as to whether conditions
in a permit space are safe for employes
entry. The permit itself will provide a
concise summary of the permit space
program requirements for a particular
entry that will be useful to the
personnel who are conducting the entry
operations and to any personnel who
need to review the conduct of entry
operations after the operations have
been terminated. Additionally, OSHA
believes that properly prepared entry
permits will assure employees that the
employer's permit space program will
protect them from permit space hazards.

The remaining discussion of
paragraph (f), fo%lowing. providesa
summary and explanation of each of the
items required to be identified on &
permit. The introductory language of
paragraph (f) explicitly requires all the
information listed in paragraphs (f)(1)
through (£)(15) to be included on an
entry permit.

Paragraph (f)(1) requires an
identification of the space to be entered.
This is effectively identical to paragraph
(4)(3)(i) of the proposed standard.
OSHA received no substantive
comments on the proposed 'ﬂmgraph-

Paragraph (f)(2) requires the purpose
of the entry to be listed on the permit.
This is identical to paragraph (d)(3)(ii)
of the proposed standard, on which no
substantive comments were received.

Paragraph (f)(3) requires the date and
the authorized duration of the entry
permit to be entered. The duration of
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the entry permit need not be stated in
terms of actual time, but may be stated
in terms of the completion of the task
for which permit 'space entry is being
performed. This provision corresponds
to paragraph (d)(3)(iii) of the proposed
standard. (See the summary and
explanation of paragraph (e)(4) of the
final rule, earlier in this preamble for
further discussion of the acceptable
duration of a permit and for a
discussion of the comments received on
paragraph (d)(3)(iii)).
* Paragraph (f)(4) requires a listing of
the authorized entrants, The employer
may place the names of authorized
entrants on the permit or may choose to
track them by any other effective means.

This provision corresponds to
paragraph (d)(3)(iv) of the proposed
standard. Many rulemaking participants
objected to the proposed provision (Ex.
14-28, 14-86, 14-94, 14-111, 14-118,
14-124, 14-125, 14-143, 14-150, 14—
161, 14-170, 14-176, 14-188, 119),
citing concerns about the infeasibility of
placing a large number of names on the
entry permit itself. These rulemaking
participants argued that, while it was
important to track the presence of
employees working within the space,
maintaining an accurate list of
authorized entrants for a particular
permit space entry operation was
unnecessary, They also contended that
maintaining such a list would be nearly
impossible for large entry operations
involving hundreds of authorized
entrants. Most of these rulemaking
participants suggested using a
performance- oriented approach that
recognized all types of tracking means,
such as rosters, having the attendant
keep an accurate count of entrants, and
sign-in and sign-out sheets.

In its post-hearing comment (Ex. 119),
which was typical of the objections to
proposed paragraph (d)(3)(iv), Texaco

stated:

The point is that there may be 50 to 60
people working in this one vessel and due to
the complexity of the work, the personnel
will change constantly. The contractor plans
the work in advance, the operations
personnel check and assure that the vessel is
safe for entry and does this without the
*nowledge of the actual names of personnel
who will be entering the vessel. The names
of the personnel are assigned by the
contractor(s) just prior to the start of the shift,
ot the same time that the operator is checking
the vessel for entry. The problem with
#ssigning actual names for vessel entry is
‘ompounded by the fact that the personnel
thangs at the last moment due to absences,
étc. and the fact that workers are constently
thanging even throughout the shif,

In summation, actual names on the permit
would greatly delay the start of the work at
¢ach shift and Texaco submits that this delay

is not warranted since it provides no ter
worker protection. With the personnel inside
the tower constantly changing, the listing of
actual names on the permit would be a
virtual impossibility. The point is to assure
that all get out if an alarm is sounded. The
Standard should contain performance
oriented language that would allow an
employer the flaxibility to decide upon and
implement the most reasonable safety
procedure for tracking personnel inside a
particular permit space. Of course in

practical situations, this would include either

sign in sheets, entry badges, or tag boards,
[Emphasis supplied in original.]

The main purpose of the proposed
requirement was to provide an accurate
list of employees inside the space so
that it would be possible to determine
quickly and accurately whether all
entrants had been rescued in an
emergency. A second purpose was to

rovide assurance that all employees
ad evacuated the space at the end of

entry operations. To achieve these goals,

the proposal would have required the
permit to list the names of all .
authorized entrants within the permit
space.

Based on the rulemaking record,
OSHA concludes that the proposed
provision would have been unduly

restrictive and somewhat impractical for

ermit space entry operations involving
arge numbers of entrants. However, the
Agency is still concerned that, without
an accurate entrant tracking system,
entrants may be left inside permit
spaces after the operation is complete.

The rulemaking participants (Ex. 14—

34, 14-111, 14-118, 14-124, 14170,

14-188, 119) mentioned several possible

alternatives to the listing of entrants
names on the permit: tag boards, entry
badges, sign-in sheets, and electronic
tracking systems. Many of these systems
provide the attendant with enough
information to keep accurate track of
authorized entrants. OSHA believes
that, as long as the system accurately
traces who is in the permit space at any
given moment and as long as the
attendant has immediate access to the
system, the attendant will be able to
order the complete evacuation of a
space as required by paragraph (i)(6) of
the final rule. Additionally, the rescue
and emergency service will be able to
account for all employees working
inside the permit space in the event of
an emergency. Other systems, which
only keep a count of the employees
inside the permit space, would not be
acceptable. A simple count of the
number of authorized entrants would
not be sufficient to ensure that all
entrants have been rescued in case of
emergency. Under such conditions, it
would be easy to lose track of exactly
how many employess have exited the

space. Further, without a more
systematic approach to tracking
employees, entrants performing self-
rescue might not inform the attendant of
their emergence from the space. The
rescue and emergency service
employees would then be exposed,
unnecessarily, to the hazards posed by
entry into the permit space under
hazardous circumstances. Unauthorized
entrants, who might have gotten into the
space and who might even have caused
the emergency, could easily be counted
as they exit the space, which would
result in the attendant’s losing track of
some of the authorized entrants still in
the space. These employees might then
suffer further injury or death as a result.

For these reasons, paragraph (f)(4) of
the final rule requires a system of
tracking authorized entrants that will
accurately trace who is in the permit
space at any one time and that will
enable the attendant to identify these
employees quickly and accurately. Any
system that meets the goal set by the
performance-oriented language is
acceptable.

Paragraphs (d)(3)(v) and (d)(3)(vi) of
the proposed standard would have
required a listing of all eligible
attendants and individuals eligible to be
in charge of the entry, respectively.
Many commenters (Ex, 14-28, 14-80,
14-86, 14-94, 14-116, 14-118, 14-123,
14-124, 14-130, 14-143, 14-150, 14—
157, 14-161, 14-170, 14-176, 14-188)
also objected to these proposed
provisions. The commenters noted that
there could be large numbers of
employees who were eligible to serve as
attendants or as entry supervisors, even
if the number who actually serve in
such capacities was small. Again, the
commenters urged OSHA to adopt a
performance- oriented approach. For
example, Dow Chemical USA (Ex. 14~
130) stated:

A list of those that are trained (or eligible)
to perform the work involved in the confined
space entry could be long. While a list of
those directly involved and authorized for
entry will be short and beneficial.

Several rulemaking participants (Ex.
14-80, 14-124, 14-188) argued that
methods such as identifying attendants
and entry supervisors by job title, by
logs, or by badges could provide the
required information in a much less
burdensome fashion. Others (Ex, 1488,
14-116, 14-130, 14-161) urged OSHA
to require only the identification of
attendants and entry supervisors that
are involved in a particular entry
operation. Some of those objecting to
the proposed provision (Ex. 14-80, 14—
94, 14-118, 14-157, 14-1861, 14-170)
noted that the information the Agency
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would be requiring on the permit could
be gleaned from other, more
appropriate, sources (namely, personnsl
trammg files).

As discussed in the summary and
explanation of paragraph (f)(4) earlier in
this preamble, OSHA nfrees that there
are conditions, especially if large
numbers of employees are involved in
entry operations, under which it is
unreasonable to list by name on the
permit all individuals who might serve
as attendants or entry supervisors,
OSHA further agrees that thers are
methods of identifying attendants and
entry supervisors other than naming
them on the permit itself. Employees
have another method of ensuring that
individuals serving as authorized
entrants, attendants, and entry
supervisors are qualified. Under
paragraph (g) (discussed later in this
section of the preambls), the employer
is required to certify that employees
have received the requisite training.
This certification is required to be
available to employees and their
representatives so that employees can
verify that individuals have been
appropriately trained. As a result, listing
the names of eligible attendants and
entry supervisors on the permit itself is
not necessary.

The primary basis for proposing to
require the names of the attendants and
entry supervisors on the permit was that
it is important for all affected employees
to be able to know who the persons
responsible for the safety of entrants are.
If an employee notices a hazard
developing, it is important for him or
her to be able to notify a person with the
responsibility and authority for abating
the hazard or for evacuating the permit
space. The proposal took the approach
that the easiest method for the
identification of these individuals was
to name them on the permit. As noted
by the comments on proposed
paragraphs (d)(3) (v) and {vi), the
proposal did not account for other
equally effective means of identifying
the apgropriate persons.

At the same time, the proposal would
not have afforded entrants the most
effective protection. Unless provision
was made for identifying the
individuals currently acting as
attendants or entry supervisors, permits
that identify all persons eligible to fulfill
those roles do not enable employees
quickly or easily to identify and contact
the persons actually having
responsibility for safe permit entry
operations at a given time. In an
emergency, an employee could waste
valuable time inquiring of all the
individuals named on the permit to find
the person that can take steps necessary

to pxiotoct entragtst.h Meanwhile the
employees inside the permit space
wagldyba en ered.

In the final rule, OSHA is requiring
the employer to identify by name the
current attendents {(paragraph (f)(5)) and
current entry supervisor {paragraph
(f)(6)) for a permit space eatry.
Whenever new attendants or entry
supervisors assume their roles, they are
required to have their names placed on
the permit. This provides a sure meens
of distinguishing these important
individuals quickly and easily. It also
provides the opportunity for these
individuals to review the permit and
entry conditions to ensure that entry
conditions remain safe. In fact, under
paragraph (j)(6), the new entry
supervisor is required to undertake this
review.

OSHA has dstermined that it is not
necessary to identify all eligible
attendants or entry supervisors on the
permit. As indicated in the public
comment, the list of eligible individuals
could be lengthy and is of little actual
use during the entry operation. Also,
this information, if needed, is readily
available in training records, as noted by
the commenters. In fact, the employer is
required to certify the training of these
individuals and to make the
certification available to émployees and
their representatives under paragraph
()(4) of the final rule. The presence of
this information on the permit would
not contribute to employee safety and,
as noted previously, might even hinder
efforts to protect entrants in an
emergency.

Paragraph (f)(7) requires the permit to
contain a listing of the hazards of the
permit-required space to be entered.
This provision is essentially identical to
paragraph (d)}{2)(i) of the proposed
standard on which OSHA received no
significant comments.

aragraph (£)(8) requires the permit to
contain a list of the specific measures to
be used for isolating the permit space
and for eliminating or controlling
permit space hazards before entry.

This provision combines lang
from proposed paragraphs (d)(2)(ii) and
(iii), which proposed that the measures
to be taken for isolating the permit space
and for removing or controlling hazards
be identified on the permit. Some
commenters (Ex. 14-86, 14-124, 14—
143, 14-150, 14-188) maintained thet
the standard operating procedures that
would be used to take these measures
were detailed and highly specific in
nature. They argued that such detailed
information was not nesded on the
permit itself and suggested that the final
rule allow only a reference ta these
standard operating procedures.

With respect to these comments,
OSHA notes that the entry permit need
only identify the measures (such as the
use of blanking to isolate a permit
space) used to perform the specified
steps in the permit space program, The
final rule does not requirs the exact

rocedures used to be identified,

use, as noted in the comments,

including that of detail on the
entry permit itself would not be
practical. The detailed procedures for
making the permit space safe for entry
are required to be established, under
paragraph (d)(3), and authorized
entrants, attendants, and entry
superyisors are required to be trained in
their use, under paragraph (g). (See the
summary and explanation of these two
paragraphs for a discussion of the
establishment and implementation of
procedures for making spacss safe for
entry and for a discussion of training
requirements, respectively.) The permit
need only refer to these procedures in
sufficient detail to enable employees to
determine what measures should be
taken and how to perform those
measures. {The detail to be provided on
the permit is dependent, 1o some extent,
on the training provided under
paragraph (g).)

Paragraph (f)(9) requires the permit to
contain a list of the acceptable entry
conditions for the permit space.

This provision has been taken from
proposed paragraph (d)(2)(iv), which
would have required the “acceptable
environmental conditions, quantified,
with regard to the hazards identified in
the permit space, which must be
maintained during entry”, As noted
earlier in this preamble, the proposed
term “acceptable environmenta
conditions” has been replaced with
“acceptable entry conditions” in the
final rule. (See the summary and
explanation of the term “acceptable
entry conditions” for a discussion of the
reasons for this change in terminology.)

One commenter (Ex. 14-123) argued
that the acceptable entry conditions that
were required to be listed on the permit
were more appropriate as part of the
hazard control procedures and practices
required by proposed paragraph (c)(2)
(paragraph (d)(3) of the final rule),

Measures for obtaining acceptable
entry conditions are dependent upon
the acceptable entry olc:endiﬁons for a

iven ts . These measures
rgnust bmedme permit under
paragreph (f)(8). The entry conditions
that must be present within the space
must also be listed on the permit so that
authorized entrants, attendants, and
entry supervisors have this information
on hand at the worksite. These
conditions include such criteria as the
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oxygen, flammable gas and vapor, and ours, these results will dictate the measures  performed the tests in case any
toxic substance levels that must be met ~ employed. questions arise. The date and time (or
before the permit space is safe for Additionally, there is some evidence  other indication of when the test was
entry. 2 They also include the energy in the record that documenting test performed) will give a quick indication
control considerations that apply to the  results is a practice in current permit of when additional testing is needed.
permit space. Because the hazard space programs. Three witnesses at the  The Agency has concluded that this
control measures to be taken are directly Chicago hearings (Chicago Tr. 123, 146, information is integral to the test data
related to the particular acceptable entry 209) agreed that documentation of test and that its presence on the permit is
conditions for the permit space, results was needed and testified that also necessary. Therefore, paragraph
employers will likely combine these two such documentation was a common (0(10) of the final rule also requires the
elements on the permit. In fact, the practice in their particular operation. permit to contain this information along
pxample permits presented in Appendix ~ As a result of this testimony and with the results of the tests. -
D list acceptable entry conditions as evidence, OSHA has concluded that Paragraph (f)(11) requires the permit
part of the hazard control measuresto  recording the results of initial and to list the rescue and emergency
be taken. periodic testing is a necessary feature of services that can be summoned and the
Paragraph (£)(10) requires the permit space programs. If the results of  means for summoning those services.
recorded test results corresponding to testing are entered on the permit, the The identification of the rescue and
the specified entry conditions, along entry supervisor has before him orher =~ emergency services and the means for
with the signature or initials of the readily available evidence that pre-entry summoning them enable the attendant
tester and an indication of when the conditions have been checked and what to summon the rescue and emergency
tests were performed, to be entered on the test results were. Additionally, the  services immediately in case of
the permit. The resuits of initial and entrants themselves will be able to emergency. This provision corresponds
periodic tests performed under check the permit for themselves to see  to, and is substantively the same as,
paragraph (d)(5) of the final rule would  that the testing has been done and that  paragraph (d)(2)(vi) of the proposal. The
have to recorded. safe conditions exist. Entrants and comments on this paragraph of the
This provision did not eppearin the  attendants can also use the test results proposal are discussed under the
proposal. The proposal required the as guidance on conditions to which they summary and explanation of paragraph
en‘.ploysr to set aoceptable entry should pay close attention. For example. (H)(13) of the final rule.
conditions (paragraphs (c)(2) and (d)(1)), if the oxygen concentration is 19.6 Paragraph (f)(12) requires the permit
to ensure that they were met before percent, the attendant and entrants to contain a list of the communication
entry (paragraphs (d)(2) and (d)(5)), and  should be alert for signs of oxygen procedures to be used by attendants and
to ensure that they were maintained deﬁciency. such as increased bmathing authorized entrants during entry. This
during permit entry operations within rate, dizziness, rapid heart beat, and provision corresponds to proposed
the space (paregraphs (f)(2) and (g)(1)).  headache. Furthermore, documentation  paragraph (d)(2)(viii). The phrase
The proposal required the permit to of test results on the permit also “during the entry” 28 has been added in
contain testing procedures and facilitates the review of canceled the final rule to ensure that it is
equipment necessary to verify the permits required under paragraph understood that this provision applies
presence of acceptable entry conditions, (d)(14). If testing indicates that Fevels of only to communication equipment and
and the Agency anticipated that the hazardous substances are increasing, the Procedures used during entry
employer would test conditions within increased hazard will be easy to operations. Except as noted under the
the space as necessary to meet these recognize through a review of the summary and explanation of paragraph
provisions. recorded test results on the canceled (n(13). OSHA received no significant
In response to information received as permit. For these reasons, the Agency comments on the provision as proposed.
part of the rulemaking record, OSHA has concluded that a requirement to Paragraph (f)(13) requires that the
has adopted specific requirements for record, on the permit, the results of permit contain a list of equipment to be
the testing of conditions within permit initial and periodic testing performed provided for compliance with the
spaces to verify that they are acceptable. under paragraph (d)(5) is necessary and permit space standard. Tl;is equipment
(See the summary and e';xplan.anon of appropriate for the protection of mcl_udes pgrsonal protective equipment,
paragraph (d)(5) for a discussion of employees entering permit- required testing equipment, communications
:Le:w requirements.) confined spaces. This requirement equipment, alarm systems, rescue
Several commenters (Ex 14-4, 14— appears in paragraph (f)(10) of the final equipment, and other equipment that
116, 14-118, 14-148, 14-164) rile. the employer intends to provide to
recommended that the results of testing Triodyne Environmental Engineering, ensure compliance with final
performed under the standard be Inc. (Ex. 14-50), stated: §1910.146.
documented. They argued that this e e ! Paragraph (£)(13) of the final rule has
information would dictate the protective e.q(;m ‘;’8 a checklist on an entry permit been taken from proposed paragraphs
o ; provides for a repetitive method which can 3
measures to be taken. Supporting the recognize individual responsibility by (d)(2) (v) through (ix). Requirements
view that recording the results of testing requiring initials next to each task. relating t}t: aguipx‘x::;n inl the;e proposed
Was an important part of a permit . paragrapins have n placed in one
system, Allwaste Tank Clea&ing h OgHA di%rees it th&cor&mgn}q;lt;nd place in the final rule. OSHA believes
Company (Ex. 14~164) stated: 85 decided to require that the mits that this simplifies these provisions.

f th h formed
 The enly required information should be gen:ergteb: pl:cggrggnthv; ;e?;l;t(_ng!sh Paragraphs (d)(2)(v) through (d)(2)(viii)

the identificati : : i
smospres g o seutsof  hasalso docided torequirethatan o FRORON WELIC A fdiined the
; ing. In an industry suclras indication of when the tests were proce e mscu:qang A i
mhm et (hese lovelasaeths performed be placed on the permit as P s rgency
not be a hazardous almosph%re. :: d:‘;'om:ll:siinal well. This in.formaﬁon will enable the —mdaﬁnod to include the initial entry
23330. 146(b), except as otherwise permitted by entry supervisor 8I'1d the attendants to into and subsequent operations within ths permit
910132, establish the identity of the person who  space.
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services, the rescue equipment, and the
communication equipment and
procedures for the permit space,
respectively. A few commenters (Ex.
14-28, 14-88, 14-123, 14-143, 14-170,
14-188) stated that these items wers
equipment and procedures that are more
appropriately addressed in training or in
the hazard control procedures provided
under the permit space standard.
Although each of these commenters wes
concerned about & different item to be
listed, they all argued that the permit
itself should be as simple as possible
and that the details of the individual
items are covered in more detail in
training of employees or in operating
procedures.

The Agency disagrees with these
comments, OSHA has concluded that
the permit needs to identify the
equipment, as wel! as the procedures,
necessary to ensure safe entry
operations and to facilitate rescue. The
authorized entrants and attendants need
to know what equipment wiil be needed
for a particular space so that the
entrants spend as littls time exposed to
the hazards presented by permit space
entry as possible. Without the proper
equipment, these entrants might have to
exit the space and reenter after the
proper equipment has been obtsined. As
a result, they would be exposed to
increased hazards unnecessarily.
Therefore, paragraph (f)(13) of the final
rule requires the permit to identify the
necessary equipment.

Paragraph (f)(14) requires that the
permit contain any other information
whose inclusion is necessary, given the
circumstances of the particular confined
space, in order 1o ensure employee
safety.

This provision is identical to
proposed paragraph (d)(2)(x). One
commenter (Ex. 14-161) considered the
proposed requirement to be too open-
ended.

OSHA believes that this performance-
oriented requirement is necessary for
the protection of employees involved in
permit space entry operations. Due to
the wide-ranging types of hazards found
in permit-required confined spaces,
there are many hazards that cannot be
adequately addressed with any
precision in a generic permit space
standard. Therefore, the provision needs
tc be genera! in nature.

Paragraph (f)(15) requires that any
additional permits, such as hot work
permits, that have been issued to
authorize work in the permit space, be
identified on the permit. If the other
permits are attached to the entry permit,
they are considered to be part of it. This
provision is essentially the same as

proposed paragraph (d)(4), on which no
significant comments were received.

Paragraph (g), Training.

The record strongly demonstrates a
need for training employses in the
hazards posed by permit spaces and in
the procedurss for controlling those
hazards. Many of the accident
descriptions in the record indicate that
one of the major factors causing these
accidents is a lack of employee
awareness of the dangers involved in
entry into permit spaces. Employees
who entered these spaces were unaware
of the possibility that the atmosphere
inside could be immedietely dangerous
to life or health. In some cases, they also
did not recognize the symptoms of
exposure to certain life- threatening
atmospheres. In other cases, they did
not realize that sometimes there are no
obvious symptoms. Employees who
attempted to rescue fallen coworkers
inside permit spaces were also unaware
of the hazards involved and of the
procedures for safe rescue. The result of
this lack of training was often the deaths
of these employees.

OSHA proposed in the NPRM to
establish training requirements for
permit space entrants (p ph (e)),
for attendants (paragraph (f}), and for
persons authorizing or in charge of an
entry (paragraph (g)). The trainin,
requirements were combined wi
provisions related to the duties to be
performed by each of these classes of
employees to stress that employees had
to be instructed in these specific duties,
It was the Agency’s belief that these
provisions would go far towards the
goal of protecting employees from the
hazards of permit space entry.

Some commenters (Ex. 1462, 14-63,
14-151, 14-163, 14-173, 14-174, 14—
208, 14~214) were concerned that this
approach did not stress the need for
training enough or that it omitted
important elements. For example,
several rulemaking participants (Ex. 14—
63, 14-151, 14163, 14-208, 14-214)
suggested that the standard address
follow-up training and instruction in
cardiopulmonary resuscitation. Others
(Ex. 1445, 14-63, 14-86, 14-109)
argued that the training provisions
should be clarified in one way or
another. To address their concerns, the
State of Maryland Occupational Safety
and Health Program (Ex. 14-63)
recommended the incorporation of a
special section on training, as follows:

There should be a treining section or an
Agpondix incorporated into the standard,
which offers an outline or a lesson plan
which addresses each item to be covered,
such as reading instruments, monitoring,
ventilation, rescue, etc.

The Agency agrees that the best way
to address the valid concerns of these
rulemaking participants is to adopt a
separate paragraph on training. This
approach will not only stress the overal|
importance of training in a permit-
required confined space entry program,
but will ensure consistency among the
different elements for each
class of employses and will allow
OSHA to treat additional considerations
supported by the record.

SHA has not provided specific
training elements in the text of
paragraph (g). Many of the elements of
training are listed in paragraphs [h), (i),
(j), and (k) for authorized entrants,
attendants, entry supervigors, and
rescue personnel, respectively. These
other paragraphs succinctly state the
duties of these individuals, and
paragraph (g) requires them to be
trained in these duties. Other sources
also provide guidance in selecting
elements of training for employees
involved in permit space entry
operations. For example, ANSI Z117.1-
1989 (Ex. 129) lists specific elements for
authorized entrants, atiendants, entry
supervisors, and personnel performing
testing for entry operations. Employers
can utilize these sousces of information
in developing programs for teaching
employees about permit space entry
operations and the hazards involved.

Paragraph (g)(1) of the final rule
requires employers to provide training
so that em ﬁ:yeas whose work is
regulated by §1910.146 acquire the
understanding, knowledge, and skills
necessary for the safe performance of
the duties assigned under that section.
This provision combines the training
requirements proposed under paragraph
(f), (g). and (h) in one place.

The Agency proposed to establish
training requirements for entrants,
attendants, and persons to whom the
employer would delegats authority to be
in charge of an entry. OSHA did not
specify the experience or training
necessary for employees who would
initially evaluate spaces or who would
formulate the requirements and the
procedures that employees must use for
safe entry into permit spaces, Also,
OSHA did not specify what experience
or training would be necessary to
qualify a person to perform pre-entry
testing and verification of permit
conditions.

In Issue 1 of the proposal, OSHA
asked if the Agency should set
experience, proficiency, or other criteris
to qualify employees essigned to
evaluate spaces initially or those
assigned to develop appropriate entry
procedurss. OSHA also what
those criteria should be, and if persons
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with the training and experience
equivalent of a certified safety
professional (CSP), a registered
professional safety engineer (PE), an
industrial hygienist, or a marine chemist
should qualify. OSHA also wanted to
know if the Agency should specify
experience and training requirements
for persons who perform the pre-entry
tests or who monitor conditions during
entry and, if so, what these employees
should need to know and understand.

OSHA received many comments on
this issue (Ex. 14-11, 14-27, 14-35, 14—
42,1443, 1444, 1445, 14-62, 14-88,
14-111, 14-118, 14126, 14-137, 14—
147, 14-157, 14-161, 14178, 14-179,
14-182, 14—-184, 14-185, 14-189, 14—
193, 113, 138). The issue was also
discussed during the public hearings
(Washington Tr. 466; Houston Tr. 631,
1056-1057; Chicago Tr. 150~151, 314—
315,320, 370-371, 610-611, 636-637,
642),

All the commenters agreed that
employees entering and attending
confined spaces had to be properly
trained or experienced in the duties
they were to perform. Some of them (Ex.
14-11, 1444, 14-45, 14-63, 14163,
14-173, 14-208; Chicago Tr. 320, 642)
suggested that the requirement contain
specific criteria either in a separate list
or in the rule itself. For example,

Warren Industries (Ex. 14-44) suggested
a performance standard with a list of
major topics. They stated:

OSHA should only specify the required
training to the extent that they specify that
“All persons dealing with Confined S%&cas
must have special training on these subjects”

and then list certain major topics to be
covered.

Marshall Hicks of the Utility Workers'
International Union (Chicago Tr. 642)
testified that OSHA should be more
specific in its requirement. He stated:

We would pro that the OSHA
regulation specifically state what the training
fequirements are and the qualifications for
persons who will be making a determination
of whether a confined s is safe for entry
0r not. We believe that 3;? particular
Individual is going to be d
whether or not the worker who enters is
80ing to be able to exit and we think that the
specific qualifications in training t to be

s8t forth in the regulation for that individual
s well as others.

However, the majority of commenters
recommended that OSHA should
requi :edtraining in a performence-
friented manner, without specifying the
Content of that training or tﬁe
quelifications of the trainer (Ex. 14-27,
14-35, 1443, 14-137, 14-147, 14-157,
14-161, 14-178, 14-179, 14-182, 113,
138; Houston Tr, 631). These
nulemaking participants argued that

there was no practical way for OSHA to
itemnize the training for employees
because of the wide variety of hazards
posed by the different types of permit
spaces encountered throughout general
industry. They maintained that
experience was frequently the best
qualification for persons who determine
the appropriate measures for safe permit
space entry operations. For example,
Union ide (Ex. 14-88) stated:

Union Carbide endorses the "competent
person” concept adopted in the lockout/
tagout proposed rule as the acceptable
standard for proficiency. We have found that
experience can be more valuable in this area
than formal training.

United Technologies (Ex. 14-178)
agreed that OSHA should not set
detailed training criteria, stating:

OSHA should not set experience,
proficiency or other criteria for qualified
individuals who al:]s :lx beled to evaluate 4
spaces. sho a requirement but
the level of training will vary with the
responsibility of the individual and the
complaxity of the entries. The training
should be appropriate for the hazards to be
encountered. A uniform training requirement
can only cover suggested topics (i.e.
definitions, using test equipment etc.).
Specific requirements will not be appropriate
for many of the situations encountered. In
some cases spaces may be of sufficient
complexity as to require evaluation by a
trained safety/Health professional.

For basic programs with more limited
hazards and types of spaces, adequate
training may be as little as attending a short
formalized training session. Field testers
must be trained in hazard ition, use of
instrumentation and field ch to insure
that instruments are functioning properly.
Their training should be commensurate with
their responsibilities. The Confined Space
Program must stand alone and be evaluated
on the needs and concerns of the location
and hazards for which it is designed.

Ray Witter, one of OSHA's expert
witnesses (Houston Tr. 631), testified as
follows in support of these comments:

There have been many comments
suggesting that OSHA sgould specify the
qualifications required to be a certified
trainer. This is an impossible task so I
recommend that OSHA should not even
attempt to set such criteria. OSHA has set
performance criteria for all other

uirements and training should be no
mamnt. Thus the qualifications of the

trainers must vag greatly depending on the

situation facing the employer.

The Agency agrees that the wide-
ranging hazards found and the various
control measures to be used to control
them makes specifying the types of
material to be covered in training
courses for workers involved in permit
space entry a nearly impossible task.
Furthermore, it is OSHA’s policy, as set
out in section 6(b)(5) of the OSH Act to

state safety and health standards in
terms of performance desired wherever
possible. Thereforse, paragraph (g)(1)
does not specify the courses to be
provided or otherwise detail the exact
training to be provided employees
involved in permit space entry
operations; rather, the standard requires
training employsees so that they acquire
the u\;n erstanding, knrgvledge. an

skills necessary to rm their dutiss,
as required by ﬁnafgmlo.ue. The
Agency believes that this approach sets
the desired objective of the training, that
is, to train employees to comply with
the standard.

Most rulemaking participants
believed that OSHA should not require
the use of professionally certified
individuals, such as CSPs, Pes, certified
industrial hygienists, and Marine
Chemists (Ex. 14-27, 14-44, 1445, 14—
111, 14-147, 14-184; Chicago Tr. 34).
For example, the Northwest Pipeline
Corporation (Ex. 14-27) stated:

OSHA should not specifically require
certain criteria such as professional engineer
or safety professional certification, in arder to
ﬂualify for initial evaluation and procedure

evelopment, Specifications of this type
would g:‘eontmry to the overall performance
oriented language [of] which the rest of the
document is composed.

Warren Industries (Ex. 14-44) noted
that professional certification did not
automatically qualify a person to
evaluate permit space hazards, as
follows:

There should be NO requirement that ties
the criteria for experience or proficiency to
such people as CSPs, RPSEs, Ths [industrial
hygienist], or Marine Chemists. Being in one
of these categories in no way gives automatic
qualifications for dealing with Confined
Spaces and their unique problems. While the
experience and education of these groups of
people could be valuable in their learning the
additional specifics of Confined Spaces, there
is no reason to believe that a person with
equivalent backgrounds would automatically
be qualified to handle Confined Spaces.

S.C. Johnson & Son. (Ex. 14-45) also
questioned the validity of automatic
acceptance of professional certification,
stating:

A registration or certification as a safety
professional (e.g., a registered professional
safety engineor, industrial hygienist, a marine
chemist) will not automatically qualify that
person to evaluate spaces and to develop
appropriate entry procedures. I have met
many registered safety professionels and
CIHs [certified industrial hygienist] who have
little or no real world experience in the use
of simple testing equipment (s.g., never used
a detector tube, never calibrated a
combustible gas/oxygen meter), Their entire
"understanding” of confined space entries is
theaoretical in nature.
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Texaco, USA (Ex. 14—147) noted that,
while registration as a safety and health
professional gives a person a portion of
the training needed to identify permit
space hazards, additional specific
training in permit spaces would be
necessary. They argued:

The fact that a person has been classified
as a CSP, a registered professional engineer,
an industrial hygienist, or a maritime chemist
should not automatically qualify that person
as having sufficient training and experience
to evaluate spaces and develop appropriate
entry procedures. Although it is likely that
professionals with these designations have
the proper academic background, they, as
well as anyone else, should not be designated
as qualified until training in confined space
hazard evaluations and entry procedures has
been received.

The Independent Liquid Terminals
Association (Ex. 14-184) identified the
burden that would be placed upon small
businesses, if certified or registered
professionals were required, as a major
reason for not including this type of
provision in the final permit space
standard. This commenter was
concerned that small employers would
be forced to hire a contractor to evaluate
the permit space and to develop entry
procedures even though a person
capable of performing those duties, but
without the proper professional
certification, was available.

There were other rulemaking
participants, however, who supported
the required use of certified or
registered professionals (Ex. 1442, 14~
62), particularly in maritime industries.
The National Fire Protection
Association (Ex. 14—42) supported this
view, stating:

A similar application of the two-tier
approach used by the marine industry would
require use of a professionally qualified tester
for those confined spaces containing or
capable of producing a toxic atmosphere
during entry or work in the confined space
or which pose a risk from fire or explosion.
In these instances a professionally qualified
tester, like a Marine Chemist or other
certified professional, with demonstrated
experience and training in evaluating
confined spaces should be required to
perform initial inspections and tests of the
confined spaces prior to any entry.

Confined spaces whose only hazard is
oxygen deficiency, engulfment, or other
mechanical hazards may be tested and
inspected by a person trained to recognize,
evaluate and control these hazards.

The Shipbuilder’s Council of America
(Ex. 14-62) agreed with the need to
specify proficiency and knowledge
criteria. They argued that small
employers who do not have qualified
individuals should hire a contractor to
evaluate the hazards in their permit
spaces, as follows:

OSHA should determine experience,
proficiency and knowledge criteria similar to
those in 29 CFR 1915.7 % for the person who
is qualified to evaluate the hazards associated
with entering and working in confined
spaces. Small businesses which do not have
such persons available should be required to
contract with an outside firm to perform this
work.

OSHA has determined that it is not
appropriate to require professional
certification for persons who evaluate
the hazards of permit spaces and who
determine the procedures needed to
control those hazards. The Agency
agrees with the commenters who
maintained that professional
certification is not an automatic
guarantee of competence. (However,
OSHA recognizes that Marine Chemists
are required to have extensive
experience with permit space entry
hazards.) Additionally, professional
certification may not always be
necessary for the safaty of authorized
entrants. The extent of knowladge
required of certified safety and health
professionals may simply not apply to
an em(;;loyer's particular permit space
hazards. In such cases, a person with
knowledge of the unique aspects of the
employer's permit spaces may be better
able to protect authorized entrants from
the relevant hazards.

29 Section 1915.4 defines “competent person." as:

The term “competent person.” for purposes of
this part means a person who is capable of
recognizing and evaluating employee exposure to
hazardous substances or to other unsafe conditions
and is capable of specifying the necessary
protection and precautions to be taken to ensure the

safety of employees as required by the particular
regulation under the condition to which it applies.
For the purposes of Subparts B, C, and D of this
part, except for 1215.35(b)(8) and 1915.36(a)(5), to
which the above definition applies, the competent
person must also meet the additional requirements
of 1915.7.

Paragraph (b) of §41915.7 sets forth the criteria for
designating “competent persons” as follows:

(b) Criteria. The following criteria shall guide the
employer in designating employees as competent
persons:

(1) Ability to understand the meaning of
designations on certificates and of any
qualifications relating thereto and fo carry out any
instructions, either written or oral, left by the
National Fire Protection Association Certified
Marine Chemist or person authorized by the U.S.
Coast Guard referred to in 1915.14.

(2) Ability to use and interpret the readings of an
oxygen indicator and a combustible gas indicator.
The ability to use and interpret the readings of a
carbon monoxide indicator and a carbon dioxide
indicator, if the operations involved such hazardous
gases.

(3) Familiarity with and undarstanding of
Subparts B, C, D, and H of this part.

(4) Familiarity with the structure and knowledge
of the location and designation of spaces of the
types of vesssls on which repair work is done.

(5) Capability to perform the tests and inspections
required by Subparts B, C, D, and H of this part and
to write the required logs.

Therefore, the final rule does not
uire that a CSP, PE, certified

industrial hygienist, or Marine Chemist
perform the permit space evaluation or
develop the hazard control measures to
be used during'entry, Paragraph (g)(1)
does require, however, that the person
performing these duties have the
understanding, knowledge, and skills
necessary to perform this task. OSHA
would recognize such safety
professionals as having the generalized
understanding, knowledge, and skills
required; however, they would also
have to have experience with the type
of permit space found in the workplace
As noted earlier, Marine Chemists do
have extensive experience with the
types of permit spaces found in the
maritime industry. Their experience and
education would also be recognized in
non-maritime workplaces without the
need for supplemental training if the
types of permit spaces in those
workplaces were found to be
comparable to those in the maritime
industry. (As noted under the
discussion of graph (a) earlier in
this section of the preamble, OSHA is
currently exploring the possibility of
expanding the scope of Subpart B of
Part 1915 to cover confined spaces
throughout shipyards. Based on the
rulemaking record on Subpart B, OSHA
will determine whether there is a
unique need for Marine Chemists in
those workplaces.)

Many commenters addressed training
for employees who perform pre-entry
testing or who monitor conditions
during permit space entry operations
(Ex. 14-27, 14-35, 1442, 1443, 1444,
14-45, 14-62, 14-88, 14-118, 14-126,
14-147, 14-161, 14-179, 14-18Z, 14—
185). Some commenters gave specific
criteria for the training of employees
who test or monitor confined spaces
(Ex. 14-42, 1444, 14-45, 14-182), For
example, NFPA (Ex. 14-42) suggested a
more specific rule to qualify testers and
monitors:

Training for the “qualified tester" would
not require the same exposure to the breadth

- of hazards [as Marine Chemists require], but

should stress the importance of testing every
space prior to entry, what to do when results
are unacceptable, and link the “qualified
tester” with the “professional tester” in some
follow-up capacity. The “qualified tester”
should also be required to complete some
minimum number of confined space
inspections and tests of atmospheres prior (0
being designated by the employer.

L * * * *

The emphasis should be placed upon the
ability of the testers to recognize various
confined spaces and the potential hazards
and then evaluate those hazards with the
proper techniques (testing of the atmosphere
or other). The case histories continue to point
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out that if spaces had been evaluated man
of the fatalities would not have occurred.

Testers need to demonstrate performance in
the evaluation phase of the recognition,
evaluation and control system.

For those employers without staff
ﬁ;o‘.’essionul testers, these individuals could

hired in a consultant capacity to assist
with the development of the safe work
practice and identify instances requiring the
more advanced level of testing capability.
The consultant could then be used on &n as
needed basis to actually test and insg‘cvt»d
spaces. This practice is presently fol by
some segments of industry who use NFPA
Certificated Marine Chemists or Certified
Industrial Hygienists to inspect and test
storage tanks in refineries and underground
storage tanks prior to removal and disposal.

In its recommendations, NFPA
presented an extensive list of subjects in
which they thought testers should be
knowledgeable. The subjects included
in the list ranged from test instrument
calibration and use to hazard controls
and rescue.

S.C. Johnson & Son, Inc. (Ex. 14—45),
suggested similar criteria for employees
who test and monitor permit spaces.
Although their list was less extensive, it
also included subjects, such as
inspecting for safety hazards and the use
of personal protective equipment, that
were not directly relatm to testing.

Two other commenters (Ex. 14-44,
14-182) stated that personnel
performing pre-entry testing and
monitoring should be trained in field
calibration and response checks, in
limitations of the monitoring
equilpmenl. and in interpretation of
results,

Other commenters stated that OSHA
should not specify the criteria for
individuals who perform pre-entry tests
or who perform monitoring of the
permit space (Ex 14-27, 14-35, 1443,
14-128, 14-179). These commenters
supported a more performance- oriented
approach to the rule. For example,

Transco Energy Company (Ex. 14-35)
stated:

OSHA should not establish experience and
training requirements for persons who
perform pre-gntry tests and monitor
conditions during entry. A comment to the
etfect of, “An individual familiar with the
manufacturers’ testing and calibration
fquipment and trained in Company testing
procedures shall conduct pre-entry and/or
continuous monitoring of the space,” should
be specified instead. Rigid training and
“*perience specifications cannot adequately
cover variations in the myriad of testing
fquipment currontly on the market.

. The Motor Vehicle Manufacturers
Association (MVMA, Ex. 14-~179) also
supported the use of performancs
language, as follows:

In any case, MVMA believes it is
‘appropriate for OSHA to specify any

~ rul

requirements, ency or cther criteria to
qualify wiub:auﬁnny:::hmm -
allow employers to identify and delegate
responsibility for these assignment based on
training and experience of individuals.

The proposal did not contain any
requirements pertaining to the training
of employees performing testing or
monlitoring of permit spacss, ;:n:lm the
em was performing such duties in
theprool?:f attenpgant. authorized entrant,
or entry supervisor. The to the
issue of wheth:l: or not employees
performing such testing or monitorin
should be%rained indicated ?
overwhelmingly that these employees
need to be knowledgeable in certain
areas if the results b?af the leotingl.o_xl'.h
monito: are to be meaningfu 8
i record indicates that those
using test instruments need to be
familiar with the use and calibration of
the instruments, at a minimum, If these
employees are involved in determining
whether acceptable entry conditions
have been achieved, they also need to
know about the limitations of the
instruments being used and about the
meaning of the results obtained. If these
employsees also have to select the
equipment to be used, they must also be
trained in the selection of the proper
equipment. The need for training
employees performing testing and
monitoring of permit spaces is clear.
Therefors, the final rule adopts language
that requires the employer to provide
training so that all employees regulated
by the standard will have the nece
understanding, knowledge, and skills.

On the other hand, the Agency is not
convinced that training requirements for
employees performing the testing or
monitoring, or for any other employee
having duties under final §1910.146 for
that matter, can be specified with any
precision. It is clear from the record that
employers having permit space
programs in place currently require
attendants, authorized entrants, and
entry supervisors to perform duties that
are different across the various
programs. Thus, for exampls, one
employer might have the attendant
perform the testing of the atmosphere
within a permit space; another might
have testing done by a specially trained
person without other permit space
duties; and a third might have the entry
supervisor perform this duty. The
person conducting the testing might
have different responsibilities under
each of these scenarios.

For these reasons, OSHA has
determined that a performance- oriented
approach is necessary for setting criteria
on employee training, regardless of the
duties involved. As noted earlier, the

duties of authorized entrants,
attendants, entry supervisors, and
rescue el are spelled out in
detail in paragraphs (h), (i), (j), and (k)
of the ﬁn&l ruie. Paragraph (g)(:l)l
requires the training to impart the
understanding, knowledge, and skills
necessary for the safe performence of
duties assigned under those paragraphs.
In this way, the A%:nciis requiring the
employer to provide whatever training
is necessary to achieve this goal. The
rformance language used in paragraph
?(1) will ellow the employer to
evelop and implement the most
effective confined space training
program to meet the needs of the
specific work;ilace. At t:: aameOd time.u?y
iring emplo to be trained in the
mes edd.rmxsacf?:;s §1910.146 and by
specifying what those duties are (ig,
paragraphs (h) through (k), in ar,
and in other paragraphs of the final rule
generally), the final rule sets forth
guidance as to what how the training
must be directed and what its content
should be.

Paragraph (g)(2) of the final rule ssts
out the conditions under which training
would have to be provided.

This provision no counterpart in
the proposed rule. Several rulemaking
participants (Ex. 14-63, 14-151, 14-163,
14-208, 14-214; Chicago Tr. 318)
recommended that training be provided
under certain conditions, For example,
the Communications Workers of
America (Ex. 14-208) stated that
“retraining is a very important issue”
and recommended that OSHA
specifically require refresher training in

e final rule because of the decreasing
frequency of confined space entry, at
least among members of the CWA. Other
commenters (Ex. 14-151, 14-214) were
concerned that the proposed rule did
not specify when the initial training was
to be provided. The American
Federation of State, County and
Municipal Employees (Ex. 14-151)
suggested that the rule require that
training be provided before any entry is
allowed.

Because of these concerns, OSHA is
adopting provisions setting forth the
circumstances under which training is
required. OSHA has found, where
training has been addressed in its
standards, that refresher or ongoing
safety instruction hes invariably been an
important component of training
programs. Requirements for ongoing or
refresher training can be found in many
other OSHA standards, such as
§1910.120, Hazardous waste operations
and emergency response, §1910.147,
Control of hozardous energy sources
{lockout/tagout}, §1910.1025, Lead, and
§1928.51, Roll-over protectiv® structures
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(ROPS) for tractors used in agricultural
operations. OSHA has therefore adopted
provisions specifying the conditions
under which training is required by the
final rule. These provisions address
initial training, training based upon
changes affecting safe permit space
entry operations, and refresher training.
The following paragraphs describe an
explain each of the conditions triggering
the requirement to train employees
assigned duties under §1910.1486.
Paragraph (g)(2)(i) requires training
before an employee is first assigned
duties under this section. As noted
earlier, some commenters recommended
that OSHA require that employees be
trained before permit space operations
begin. The rulemaking record strongly
indicates that lack of training is one of
the major causes of deaths and injuries
resulting from permit space entries. The
record also demonstrates that employees
who have not been trained adequately
endanger fellow employees as well as
themselves. Because of the danger
involved in allowing untrained
employees to take part in permit space
entry operations, OSHA is requiring
employees to be trained before first
being assigned duties under final
§1910.146. OSHA is not providing any
additional delay for training beyond the
effective date. However, employees who
are currently performing duties outlined
in the standard and who have
previously been trained need further
instruction only insofar as they are
unfamiliar with the hazards involved
and must change their work practices so
as to conform to §1910.146. The
employer must still certify the training
of these individuals, as required by
paragraph (g)(4). Additionally, OSHA
will accept on-the-job training as long as
the employee involved is under the
direct supervision of a trained
individual and has received sufficient
instruction to enable the trainee to work
safely at his or her level of training.
Paragraphs , (g)(2)(iii), and (g)(2)(iv) of
the final rule address the issue of
refresher training. Paragreph (g)(2)(ii)
requires training before there is a chan
in assigned duties. Such changes coul
be the result of new equipment or
techniques introduced into the entry
operations, promotions, or simple
reassignments. If an employee has been
previously trained in the new duties,
then additional training is not required
under this paragraph, provided the
employer has no reason to believe that
there are inadequacies in the employee’s
knowledge or use of the relevant permit
space procedurses. (If there is reason to
believe such inadequacies exist, training
is required ander paragraph (g)(2)(iv).)

Paragraph (g)(2)(iii) requires training
before there is a change in permit space
operations that presents a hazard about
which an employee has not previously
been trained. .

Paragraph (g)(2)(iv) requires training
whenever the employer has reason to
believe that there are deviations from
the permit space entry procedures or
that there are inadequacies in the
employee’s knowledge or use of these
procedures.

Several rulemaking participants (Ex.
14-50, 14-61, 14-63, 14-82, 14-151,
14-163, 14-214) recommended that the
standard require refresher training and
evaluation of employee knowledge and
skills to maintain employee knowledge
and skills. For example, the American
Federation of State, County and
Municipal Employees (AFSCME, Ex.
14-151) made the following comment:

AFSCME further believes that all training
must be completed before any entry into a
confined space is allowed and that training
must be repeated on an annual basis or any
time the hazards associated with the entry
change.

Mr. Timothy Grabenstein (Ex. 14-163)
supported periodic evaluation of the
effectiveness of training, as follows:

Also periodic follow-up evaluation must be
included as part of this rule making to assure
competency.

OSHA acknowledges the need for
refresher training. Paragraphs (g)(2)(ii),
(g)(2)(iii), and (g)(2)(iv) require
“refresher” or “follow-up” training
whenever there is a demonstrated need
for it. Changes in assigned permit space
program duties or exposure to hazards
for which an employee has not been
trained are obvious indications of a
need for additional or refresher training.
Similarly, any deficiency noted in an
employee’s work performance that is
related to the safety and health of
entrants would probably be a strong
indication of the need for training for
that employee. If training proves to be
insufficient to improve the employee’s
performance (eliminate the unsafe acts),
the employer then might consider other
means of action, such as clarification of
the procedures involved or disciplinary
action. However, OSHA believes that
training is normally the primary
corrective action to be taken. Other
evidence of the need for additional
training may be brought out in the
review of permit space program under
paragraphs (d)(13) and (d)(13) of the
final rule. Certainly, incidents during
entry operations that employses were
nearly injured are evidence of a possible
need for additional training. The
Agency believes that p. ph (g)(2) of
the final rule will ensure that employers

provide ongoing training to their
employees and evaluate their permit
space programs to confirm that
employees have the understanding,
knowledge, and skills needed for safe
permit space enu?' operations.

Paragraph (g)(3) of the final rule
requires the training to establish
employee proficieney and to introduce
new or revised procedures, as necessary,
to lassure compliance with this final
rule.

As noted earlier under this discussion
of paragraph (g), OSHA has decided
based on the rulemaking record to set
performance- oriented m&ximmenls for
permit space training. Although the
Agency has concluded that it is
inappropriate ta set specific criteria for
the areas in which training is to be
provided, OSHA has determined that it
is necessary to set the overall objective
for the training program itself.
Paragraph (g)(3) of the final rule reflects
this determination by requiring the
training to establish proficiency in the
tasks performed under §1910.146 and to
introduce new or revised procedures
developed under this section.

Paragraph (g)(4) of the final rule
requires the employer to certify that
employee training required by
paragraphs (g)(1) through (g)(3) has been
accomplished. This certification must
contain each employee’s name, the
signature or initials of the trainers, and
the dates of training.

As noted under the discussion of
paragraphs (f)(4), (1)(5), and ()(6),
several commenters (Ex. 1480, 14-94,
14~118) suggested that lists of trained
employees be kept with training
records. Local 660 of the Service
Employees International Union
(Washington Tr. 383) suggested that the
dates of training certification be listed
on each entry permit. The State of
Maryland Occupational Safety and
Health Program (Ex. 14-63) suggested
that training records or certifications be
maintained.

On the other hand, Monsanto (Ex. 14=
170) urged the Agency not to adopt a
certification requirement, as follows:

Monsanto also believes that extensive
certification of training, such as is required
in the recent lockout/tagout standard, is a
paperwork burden that is unnecessary for
safety or for compliance checking and we
would strongly urge that concept not be
included in this or any future standards. It
adds only to the burden of compliance and
has very little to do with effective training or
effective hazard control.

OSHA strongly believes that
certification of employee training
provides a valuable record to employers,
employees, and OSHA in determining
whether or not required training has
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been accomplished. Standards on
employes training commonly
incorporate requirements for the
certification of training, and OSHA has
not found compliance with these rules
to be a problem. The employer need not
fill out extensive forms or individual
certificates to meet this requirement.
The employer could certify the training
of any number of employees on a list or
roster just as effectively as through the
use of individual certificates. In fact,
OSHA’s experience under the
certification requirements of other
standards indicates that employers
typically use existing training records to
meet thése requirements.

Paragraph (h), Duties of authorized
entrants.

An authorized entrant is an employee
authorized by the employer to enter a
permit space. This is the person who
faces the greatest risk of death or injury
from exposure to the hazards contained
within the space. Although the permit
program is intended to provide
protection to authorized entrants during
permit space entry operations, the
entrants themselves must also perform
duties to assure their own safety. The
employer is responsible to ensure that
authorized entrants perform these
duties. This is accomplished by means
of training, communication of effective
work rules, and internal administration.

Ib’ara%raph (h) of the final rule, which
is based, in part, on proposed paragraph
(e}, addresses the du}t)ies required of ¢
euthorized entrants, As discussed
previously, paragraph (d)(8) of the final
rule requires the employer to designate
the employees who will have roles
(such as authorized entrants) in entry
operations, to identify the duties of each
such employee, and to train those
employees to perform their duties.
OSHA has determined that while the
training required for all personnel
involved in entry operations under
paragraph (d){8) can properly be
covered in & single paragraph
(§1910.146(g)), the duties of the three
classes of employees (authorized
entrants, attendants, and en
supervisors) differ sufficiently that those
duties need to be addressed in separate
paragraphs. Training under paragraph
(8) of the final rule must focus on the
duties spelled out in these paragraphs.

Pa.ragraph (h)(1) of the final rule
requires entrants: (1) to know the
hazards that may be faced during entry,
including information on the mods of
éxposure, (2) to be able to the
S1gns or symptoms of exposure, and (3)
to understand the consequences of
exposure to the hazards.

This provision is essenh )tially tlllxiec;ame
as roFosed graph (e)(1), w
wol:ﬂ have m entrants to know
the hazards to which they may be
exposed, including only the signs or
symptoms and the consequences of
exposure. The Service Employees Union
(Washington Tr. 428) tesﬂga? that death
and injury in confined spaces can be
caused by skin penetrating agents and
that entrants should have an
understanding of the hazardous
chemicals and materials to which they
may be exposed, including its mode of
action, so that they can better protect
themselves.

OSHA believes this is a valid point.
For toxic substances, the mode of
exposure could be by inhalation or by
dermal absorption. Unless employees
are knowledgeable about the mods of
exposure, they may not fully understand
the nature of the hazard involved. As
noted in the preamble to the proposal
(54 FR 24093), the Agency believes that
suthorized entrants who know the
permit space hazards they may confront,
who can recognize the effects of those
hazards, and who can understand the
consequences of exposure will be
significantly more likely to detect a
hazard in time for successful rescue.
Therefore, OSHA has included the
Service Employees Union’s
recommendation in the final rule,

OSHA notes that, if the employer
knows what substance or material will
be present in the permit space and if a
Material Safety Data Sheet for that
substance is required to be present at
the workplace by the hazard
communication standard (§1910.1200)
information concerning that substance,
including its mode of action, will be
readily available at the worksite and
accessible to all personnel involved in
the permit space entry.

Another commenter (Ex. 14-62)
suggested that the rule contain a
provision requiring the entrant to know
the characteristics of a permit space.
They argued that *“{o]ne of the key
elements of eny confined space training
program is to ensure the entrants can
recognize a confined space before they
have to enter one.”

OSHA has not made the sted
change. The Agency believes that, given
the mtﬁuirements in paragraphs (c)(2),
(g), and (h)(1) of the final ruls, such a
requirement is not needed. Paragraph
(c)(2) requires employers to inform their
employees of the existence and location
of permit spaces; paragraph (g) requires
employees to be trained in the
un anding, knowledge, and skills
needed to perform their duties safely;
and paragraph (h)(1) requires authorized
entrants to be trained in the hazards of

the permit spacs to be entered.
Additionzally, the particular permit
space and the purpose of the entry are
required to be entered on the permit
under paragraph (f). OSHA believes that
compliance with these provisions will
adequately inform authorized entrants
of 33“: a permit space is and how to
ize one.

Paragraph (h)(2) requires that entrants
properly use equipment as required by
paragraph (d)(4) of the final rule.
Paragraph (d}(4) requires employers to
provide employees with the equipment
necessary for safe entry operations at no
cost to employess, to maintain that
equipment, and to ensure that the
equipment is used properly. The failure
to provide and ensure the proper use of
persenal protective equipment has been
a factor in many of the permit space
fatalities and injuries documented in the
rulemaking record. Therefors, the
Agency believes a reference to the
requirement for the use of protective
and rescue equipment is appropriate to
stress the importance of this provision.
Additionally, stating the refersnce
under paragraph (h) indicates clearly
that it is one of the required duties of
an authorized entrant and that it must,
therefore, be the subject of training
required under paragraph (g) of the final
rule,

Paragraph (h)(2) of the final rule has
been teken from proposed paragraph
{e)(3), which would have required
authorized entrants to be aware of the
neces protective equipment, be
provided with this pment,; use it
properly, and be awars of barriers and
of their Froper use, The Agency has not
carried forward these more dotailed
provisions from the proposal because

- they would be redundant with

arsgraph (d)(4) of the final rule. OSHA
lieves that it is better to address thesa

provisions in one place in the final
standard so as to avoid any
misinterpretation that might result from
having two requirements that address
the same subject matter but that are
worded differently.

One commenter (Ex. 14-151)
suggested that OSHA require all
authorized entrants to wear monitoring
devices that detect oxygen deficiency
and other atmospheric hazards and that
can activate an alarm if conditions
within the permit space become
hazardous.

OSHA has not adopted this
recommendation. Some permit spaces
do not pose atmospheric hazards. For
exampls, a permit space could pose
only mechanical hazards. In such cases,
a monitoring device would serve no
useful function. Additionally, the
Agency believes that, even where
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atmospheric hazards predominate,
isolation of the spacs, testing of the
atmosphere, and ventilation can be
effective means of controlling those
hazards. The successful permit :jpace
programs described in the record amply
demonstrate this. OSHA believes that
personal monitoring devices can be
used to facilitate compliance with the
rsquirament for effective
communication with attendants;
however, there are other effective
options for protecting employsees from
atmospheric hazards.

Paragrgh (h){3) of the final rule
requires that the entrant communicate
with the attendant as necessary to
enable the attendant to monitor entrant
status and to enable the attendant to
alert them of the need to evacuate the
space. OSHA believes that the
authorized entrant’s communication
with the attendant provides information
that the attendant needs in order to
determine if the entry can be allowed to
continue. Depending on the types of
atmospheric contaminants that might be
present within a permit space, subtle
behavioral changes detected in the
authorized entrant’s speech or deviation
from set communication procedures
could alert the attendant that it is
necessary for the authorized entrant to
evacuate the space or be rescued.
Additionally, the attendant needs to be
able to communicate with suthorized
entrants to order them to evacuate the
space in an emergency.

Paragraph (h)(3) of the final rule is
based on paragraph [e)(2) of the
propesal. Proposed paragraph (f)(3)(i)
contained a corresponding requirement
that attendants maintain contact with
authorized entrants. Although the two
proposed provisions addressed the same
topic {albsit from different
perspectives), they were not worded
consistantly. Proposed paragraph
(e)(2)(i) required authorized entrants to
“[m]}aintain contact with the attendant”;
paragraph (£)(3)(i) required the attendant
to “[mJaintein effective and continuous
contact with-authorized entrants during
entry”. Several commenters (Ex. 14-80,
14-94, 14-109, 14118, 14-150, 14-157,
14-170, 14-188) requested clarification
of the two proposed requirements. Two
(Ex. 14-80, 14-109) noted the
inconsistency in language between the
- two provisions. Some of these
commenters (Ex. 14-80, 14-94, 14-150,
14-188) objacted to the word
“continuous’ in proposed paragraph
(A)(3){i). They argued that this term was
unclear, undefined, and impractical.
The International Brotherhood of
Teamsters suggested that both
provisions use the phrase “effective and
continuons’ to describe the duty

involved. They that schemes that
provide, as the only means of
communicaticns, an electronic
monitoring devices that transmit a
signsl at periods up to several minutes
do not provide effective
communications with the authorized
entrants. On the other hand, most of
those commenting on the two
provisions (Ex. 14-94, 14-118, 14-157,
14-170) recommended that the final
rule contain a flexible requirement that
recognizes any effective means of

' communicating with employees in the

permit space,

OSHA wph: ;héat the languags in the
two paragra; dressing
communications between the attendant
and the authorized entrants must be
consistent. They are, after all, msant to
accomplish the same objective, that is,
to enable the attendant to monitor
entrant status and to alert them of the
need to evacuate the space. It is
important for the attendant to know
whether or not authorized entrants are
in danger. At the first signs of
impairment of function, the attendant
must teke steps to alert entrants to the
danger involved and to evacuate them
from the permit space. Conversely, it is
important for the entrants to remain in
contact with the attendant. If they .
recognize any symptoms of exposure to
hazardous substances or if they are
otherwise in immediate danger, they
must be able to contact the attendant as
quickly as possible.

To assure these common objectives,
OSHA has edopted language in
paragraphs (d)(4)(iii), (h)(3), and (i)(5) of
the final rule thet requires the
establishment of communications
enabling the attendant to monitor the
status of authorized entrants and to alert
them of the need to evacuate the space.
The language of these provisions is
performance oriented, allowing any
effective means of accomplishing the
goal set by the two paragraphs.
Successful permit space programs
currently in effect use such systems as
two-way radios, television or other
continuous electronic monitoring
equipment in combination with alarms,
and voice contact as effective methods
of communication between attendants
and authorized entrants. While thess
types of systems {becauss they wers
selected by the employer involved on
the basis of experience) are acceptable,
the exact type and exient of
communication needad to meet
paragraph (h)(3) of the final rule are
dependent on the hazards that might
arise and the operations being
performed within the permit space, For
example, work that must be performed
in IDLH atmospheres (because

engineering controls are infeasible)
might necessitate the use of continuous
monitoring equipment. In contrast,
authorized entrants performing work in
spaces that pose only mecheanical
hazards would need a communication
system that provides only periodic
monitoring.

Paragraph (h)(4) of the final rule
requires authorized entrants to alert the
attendant when the entrant recognizes
any warning sign or symptom of
exposure to a dangerous condition or
when the entrant detects a prohibited
condition. An authorized entrant who
recognizes the signs or symptoms of a
hazardous condition or who detects a
prohibited condition maximizes his or
her own chances of evacuating safely in
the same permit space by exiting the
space in accordance with paragraphs
(h)(5){ii) and (h)(5){iii). The entrant
ensures that other entrants are protecied
by informing the attendant of the
prasence of these conditions, which
make the space hazardous to other
entrants as well. *°

Paragraph (h)[4) of the final rule is
based on proposad paragraph (e)(2)(ii).
The proposos provision required simply
that the authorized entrant alert the
attendant when self- initiating
evacuation from a permit space. OSHA
has revised the languags from the
proposed paragraph for consistency
with paragraph (h){5) of the final rule.
Paragraphs (h)(5)(ii) and (h)(5)(iii) list
the conditions under which authorized
attendants are required to exit the
permit space (that is, “self-rescue™). The
text from these two paragraphs has
simply been repeated in paragraph
(h)(4) for clarity. '

Several commenters (Ex. 14-118, 14—
157, 14-161, 14-170) stated that OSHA
should emphasize training of authorized
entrants to exit permit spaces, because

% Klerting other authorized entrants can also
improve thair changes of escape as well. However,
there are several reasons why OSHA is not
requiring this. First, the permit space may well be
so large that the entrant who detects a hazard
cannot quickly or efficiently communicate with
other authorized entrants. Under paragraph (i)(5) of
the final rule, the attendant is required 1o have the
means of communicating with all authorized
entrants in the space. The quickest and most
effective means of ordering the evacuation of the
space is therefore nonmaily through the attendant.
In facy, this is required under paragraph (i)(6) of the
final rule. Furthermore, the Agency does not balieve
that it is appropriats to require one empioyee to risk
injury or death to wam another. While in some
cases It may be reasonable for entrants to inform
each other of the presence of uncontrolled hazards
and in other casas an employee may voluntarily 7isk
injury or death to wamn hisor her feliow employses,
OSHA has determined that the final rule should
only reguire authorized snirapts to inform
attendants. OSHA notes that the standard does
permit entrants to alert other authorized sntrants
when the presence of prohibited conditions or
warning signs or symptoms are deiected.
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the employer can train an authorized
entrant to understand the consequences
of exposure to permit space hazards and
the need to evacuate but cannot ensure
that an authorized entrant will exit a
permit space when n !

In response, OSHA notes that training
is not the only measure an employer can
take to ensure that employees follow
work rules, Company attitude and
policy towards permit space safety can
also influence employee behaviar. The
Agency notes that many of the permit
space incidents reported to OSHA
occurred because supervisors failed to
see that employees complied with the
employer’s procedures for safe entry.
OSHA has determined that it is
necessary to set clear requirements
which, when followed conscientiously
by emplayers, will minimize the
likelihood of permit space incidents.

Paragraph (h)(5) of the final rule
requires the entrant to exit from the
permit space as quickly as passible
whenever the attendant or entry
supervisor orders evacuation, whenever
the authorized entrant recognizes any
warning sign or symptom of exposure to
a hazardous substance, whenever the
entrant detects a prohibited condition,
and whenever an evacuation alarm is
activated. Given the speed with which
permit space hazards can incapacitate
and kill entrants, it is essential that the
entrants evacuate permit spaces as soon
as any one of the four conditions set out
in paragraphs (h)(5)(i) through (h)(5)(iv)
exists. As noted in‘the preamble to the
proposal (54 FR 24093), OSHA believes
that self-rescue will often provide the
entrant’s best chance of escaping a
permit space when a hazard is present.
Additionally, the time lost waiting for
someone outside the space to commence
rescue could be the difference between
life and death. Also, narrowly
configured openings of many permit
spaces can make it very difficult for
personnel outside those spaces to
extricate victims of permit space
hazards, Therefore, although OSHA
recognizes that self-rescue may
sometimes be impossible, the Agency
stresses the importance of attempting
selfxescue as a means of saving lives
and minimizing injuries.

Paragraph (h){5) of the final rule is
based on proposed paragraph (e)(4),
which would have required authorized
entranis to exit the permit space, unless
it was physically impossible o do so,
whenever: (1) the attendant ordered
evacuation; (2) an sutomatic alarm was
aqutodé g}; (3thhe authorized entrants
perceived that they were in d T.
OSHA has mtgx:t; some editorizll)ge
revisions to anguage of osed
paragraph (e)(4) in the coursgr:? drafting

the final rule. For exampie, the phrase
*unless it is physically impossible to do
so” has been removed from the
introductory text of the proposed
provision, With this standard, as is the
case with so many other standards,
impossibility of compliance will be a
factor to be evaluated in enforcement
proceedings. Also, the Agency has
included the phrase “entry supervisor”
in paragraph (h)(5)(i) to reflect the entry
supervisor’s authority to terminate en
(as provided in paragraph (j)(3) of the
final rule). Additionally, OSHA has
replaced the word *“automatic” with
“evacuation” in paragraph (h)(5)(iv), in
response to comments (Ex, 14-150, 14—
168) noting that a workplace could
contein many different sutomatic
alarms, few of which may have anything
to do with evacuation from a permit
space. Those commenters suggested
“evacuation” as a replacement for
“automatic”.

Several commenters (Ex. 14-161, 14—
168, 14-178, 14-193) objected to the
phrase “perceive that they are in
danger” proposed i:(})amgmph ;
(e}{4)(iii). They stated that this language
was too vague and was subject to
misinterpretation and possible
employee abuse. These commenters
recommended that the provision be
clarified.

OSHA has accepted this
recommendation. Final paragraph (h)(5)
sets out two te conditions
{peragraphs (h)(5)(ii) and (h)({5)(iii)) that
address the need for evacuation of the
permit space when hazards are
recognized by authorized entrants,
Paragraph (his)(ii) requires authorized
entrants to exit the space whenever they
recognize ‘any wamning sign or
symptom of exposure to a dangerous
situation”, which they are required to
know under paragraph (h)(1) of the final
rule, Paragraph (h)(5)(iii) requires them
to exit the space whenever they detect
a prohibited condition, which, by
definition, indicates that acceptable
entry conditions are no longer present.
The Agency believes that these two
provisions in the final rule address the
commenters’ concerns about proposed
paragraph (e)(4)(iii).

Paragraph (i), Duties of attendants.

One of the major problems in permit
space entry operations is that, if an
entrant within the space is injured or
incapacitated, he or she cannot
normally be seen from cutside the
space. For example, if an employee
working inside a storage tank were to
lose consciousness because of oxygen
deficiency, employees working nearby
might not see that the entrant is
incapacitated, and the unconscious

employee would probably die before
anyons realized that something was
wrong, In fact, many of the accident
suminaries in the record describe an
employse who entered a permit space
alone, was overcome by hazards within
the space, and was not found until it
was too late for rescue. Providing an
attendant outside a permit space is a
widely accepted method of monitoring
the status of authorized entrants within
the space, as well as conditions (relative
to safety) within the space, and of
providing for the summoning of rescue
services. The need for an attendant
outside permit spaces is recognized by
other OSHA standards (for example,
§§1910.252(b)(4){iv), 1910.268(0),
1910.272(g)(3), and 1926.956), by
various nationeal consensus standards
(for example, ANSI C2, ANSI Z49.1, and
ANSI Z117.1), and by permit-required
confined space programs currently in
use by employers (Ex. 14—4, 14-57, 14—
73, 14-88, 14170, 14-209, 97, 104, 119,
143). As discussed sarlier, paragraph
(d)(6) of the final rule requires ge
employer to provide an attendant
outside the space to monitor the status
of authorized entrants and the
conditions within the it space.

Emgraph (i) of the final rule, whichh
is based, in part, on proposed para
(f), sets fortllJ the duties of the atten%ggté'
These duties include knowing and
watching for the hazards that may be
present within the space, monitoring the
status of authorized entrants, keeping
unauthorized employees out of the
space, and evacuating entrants or
summoning rescue services in the event
of emergency. The introductory text of
paragraph ((3' requires the employer to
ensure that these duties, as set out in
paragraphs (i)(1) through (i){(10), are
performed. As noted earlier, this is
accomplished by means of training,
communication of effective work rules,
and administration.

Paragraph (i)(1) of the finsl rule
requires the attendant to know the
hazards that may be faced during entry,
including information on the mode,
signs or symptoms, and consequencss of
exposure, This provision is identical to
a corresponding provision for
authorized entrants in paragraph (h)(1)
and is based on the first Sxm of
Kroposod paregraph (£)(2), which would

ave reg:ir;ld the attendant to know of
and to be able to recognize potential
permit space hazards and ogowhich
OSHA received no substantive
comment. For consistency with the
corresponding provision in Faragraph
(h)(1), paragraph (i)(1) simply states that
the attendants know the hazards that
may be faced. OSHA believes that it is
clear that knowing the hazards includes
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being able to recognize them (except for
being able to detect behavioral effects of
hazards, which is addressed in
paragraph (i)(2) of the final rule). The
Agency has worded paragraphs (h)(1),
(i)(1), and (j)(1) of the final rule
identically because it is important that
attendants, authorized entrants, and
entry supervisors receive the same
training on hazards and hazard
recogunition. The language from
proposed paragraph (f)(2) addressing
monitoring activities ixé:i;ie and outside

e space has been placed in paragraph
(i)(6) of the final rule. 3

Paragraph (i)(2) of the final rule
requires the attendant to be aware of
possible behavioral effects of hazard
exposure on authorized entrants, This
provision, as noted previously, is based
on proposed paragraph (£)(2), which
wouldgmve required attendants to be
able to “recognize potential permit
space hazards”, and on proposed
Emgraph (D{3)(i1)(B), which would

ave required the attendant to order the
evacuation of the s when the
attendant detects the behavioral effects
of hazard exposure. OSHA believes that
setting out the requirement for
attendants to be aware of possible
behavioral effects of hazard exposure
will alert employers and attendants to
the importance of this aspect of safe
permit space entry operations. As noted
earlier, subtie behavioral changes
detected in the authorized entrant’s
speech or deviation from set
communication procedures could alert
the attendant that it is necessary for the
authorized entrant to evacuate the space
or be rescued.

Paragraph (i)(3) of the final rule
requires the attendant to maintain a
continuous accurate count of all
authorized entrants in the permit space
and to ensure that the means used to
identify authorized entrantg, under
paragraph (f)(4) of the final rule,
accurately identifies who is in the
space.

This provision is equivalent to
E;oposed peragraph (£){1), which would
ve required an attendant to keep an
accurate count of all persons within the

space. The phrase “all persons” has
been changsd to “‘authorized snirants”
in the final rule. It is important for the
attendant to keep track of authorized

entrants as they enter and exit the space.

The count and identity of entrants will
be necessary during rescue operations
for the determination of whether all
authorized entrants have been
evacuated from the space.

In response to proposed peragraph
(f)(1), some commenters (Ex. 14-63, 14—
118) recommended that OSHA require
some type of check- in, check-out

procedurs for tracking entrant entry and
exit. 1'hey] walm concerned al!;ollixtu:
improperly placing responsibility for
thig task on gmp!ogym and about the
attendant's being able to maintain an
accurate count bg memory only.

The employer is required to keeping
track of authorized entrants within the
space by listing them by name or by
identifying them by some other means
under paragraph (f}{(4) of the final rule,
discussed earlier in this section of the
preamble. The system identified on the
permit is required to enable the
attendant to determine quickly and
accurately which authorized entrants
are inside the permit space. Paragraph
(i)(3) of the final rule requires the
attendant to ensure that this system is
used to accuratsly identify who is in the

rmit 3
papmsp;%e(im) of the final rule
requires the attendant to remain outside
the permit space during entry
operations until he or she is relieved by
another authorized attendant. This
provision is substantially the same as
that contained in the introductory text
of proposed paragraph (f). Paragraph
(i)&) of the final rule elso provides a
note clarifying OSHA's intent
concerning the issue of using attendants
to perform rescus. It states that
attendants may enter a permit space to
attempt a rescue ifit is allowed%y the
mployar’s it pmgramped ('lif thezc}mve

n pro ui and trained,
and if thep;;Zve . relieved by
another attendant.

Under peragraph {}{4) of the

roposal, attendants would have been

orbidden to enter a permit space to
attempt a rescue. The
language did not make clear, however,
that, once relieved, the individual who
hed been acting as the attendant would
no longer be the attendant for that
particular permit space and then would
not be preciuded from attempting a
rescue, Paragraph {f){4) of the proposed
standard mistakenly gave the
impression that a n designated as
an attendant could never snter a permit
space to attempt a rescue.

In Issue 10 of the hearing notice (54
FR 41463), OSHA requested comment
on the Agency’s proposed prohibition of
rescue by confined space attendants.
The Agency asked interested parties
participating in the rulemaking if
circumstances existed where OSHA °
should permit attendants to enter permit
spaces for rescue purposes.

OSHA recsived considerable
comment on this issue (Ex. 1447, 14—
64, 1469, 14-72, 14-80, 14-88, 14-118,
14-125, 14-143, 14-148, 14-150, 14
151, 14-153, 14-157, 14-170, 14171,
14-174,14-177, 14-184, 14-193, 14—

200, 14-201, 14-208, 14-210, 14-217).
There was also considerable discussion
of this issue in the public hearings
(Washington Tr. 319, 388, 422424, 455,
477-481, 517-518, 541-543, 552;
Houston Tr. 630, 735-7386, 787, 861,
865~ 869, 896; Chicago Tr. 179, 191~
192, 203-205, 263264, 372-373, 432,
496, 499, 535, 565-568, 616).

Several commenters (Ex. 1447, 14-
118, 14-125, 14-151, 14-157, 14-170,
14-171) acknowledged that a safety or
health hazard exists if OSHA permits
untrained, poorly equipped attendants
to enter a permit space for rescus. For
example, the Monsanto Company (Ex.
14-170) stated:

We recognize that there have been a
number of fatalities from attendants or other
would-be rescuers attemnpting to anter a
confined space without the proper protective
equipment or training.

The American National Can Company
(Ex. 14—47) agreed, stating:

The high incidence of “rescuer” death is
most often from untrained, ill-prepared,

emotional response on the part of by-
standers, friends, etc.

During discussions about the hazards
associated with untrained employees
entering spaces to perform rescue
(Washington Tr. 543), Mr. Thomas
Lawrence, testifying on behalf of the
Chemical Manufacturer’s Association,
stated:

This is the same kind of thing that happens
when attendants get in trouble when they go
into spaces willy nilly withoutany backup or
proper equipment or training. That’s the
whole data situation that we’ve been talking
about, about what happans with attendants
going inside.

The American Petrolsum Institute
(Washington Tr. 735) also shared
OSHA'’s concern about fatalities that
occur when unprepared and unqualified
personnel attempt rescue.

All of the participants in this
rulemaking agreed that entry into permit
spaces by untrained, pocrly equipped
persons, whether they are attendants or
not, for any purposs, including rescue,
is hazardous and should be prohibited.
OSHA agrees with this point. In fact, the
major purpose of this rulemaking is to
ensure that all employees who enter
permit spaces are properly trained and
equipped to do so and that they are
otherwise protscted from the hazards of
permit space entry.

One commenter (Ex. 14-153) :
supported a total prohibition of permit
space rescus by any attendant, as
follows:

As stated previously, it is The Heil Co."s
position that attendants should not be
permitted to rescue a down entrant.
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However, as noted in the following
discussion, many rulemaking
participants recognized the need to
permit some level of limited emergency
response by an attendant. They
suggested that some rescue response
could be provided by a person stationed
outside a permit space to monitor the
activities of authorized entrants.

Several rulemaking participants (Ex.
14-47, 14-64, 14-69, 14-80, 14-88, 14—
111, 14-118, 14-125, 14-143, 14150,
14-151, 14-157, 14-170, 14-171, 14—
184, 14-193, 14-200, 14201, 14-208,
14-210, 14-217; Washington Tr. 465,
478) understood the importance of
having a qualified, properly equipped
person available and ready to begin
rescue of an entrant impaired by a
hazardous atmosphere. Some of the
commenters (Ex. 14—47, 14-64, 14-72,
14-88, 14-111, 14-118, 14-125, 14-143,
14-150, 14-151, 14-157, 14-170, 14—
171, 14-174, 14184, 14-193, 14-200,
14-208, 14-210) identified the attendant
as being the most readily available,
qualified, properly equipped rescuer.

Some rulemaking participants
suggested that OSHA it attendants
to perform rescue under certain limited
circumstances. Several suggested that
OSHA permit rescue entry by attendants
once the attendant notifies outside
emergency rescue personnel to respond
(Ex. 14-148, 14-174, 14-177, 14-200,
14-201, 14-217; Chicago Tr. 372-373,
496, 499).

For example, the GTE Service
Corporation (Ex. 14-201) stated:

With regard to permitted duties for
attendants, GTE also believes that attendants
should be able to assist with a rescue if they
have first summoned help and are trained in
rescue procedures,

The Longview Fibre Company (Ex.
14-200) supported this view, as follows:

Altendants should be allowed to enter
permit spaces to perform a rescue under
certain conditions where tims is a critical
factor in obtaining a successful rescue:

The attendant must first be required to
summon additional rescue assistance and be
certain help is on the way prior to rescue
entry.

_Additionally, the National Safety
Council (Chicago Tr. 496) testified:

The employer could use the attendant as
rescuer provided that the attendant is
properly trained and equipped. Prior to
becoming the rescuer, this individuel should
assure that an emergency notification system
has been activated and calls for backup.

_Under questioning by Mr. Chappell
Pierce of the OSHA panel, Mr. Irvin
Etter, representing the National Safety
Council (Chicago Tr. 499), further
clarified their testimony as follows:

MR. PIERCE: ... one question on &
clarification of Issue No. 10 rescue
by the attendant. You advocate that
attondanfth wgm;lsdul:e allowed to the
rescue if he @ training and necessary

ipment. Do you also advocate that he be
allowed to enter before another attendant is
in place?

MR. ETTER: Yes. This is what we
discussed in our deliberation.

LA 22

MR. PIERCE: Okay. I would like
clarification on that one point.

MR. ETTER: Our consideration on this was
it’s very difficult for the individual, if there’s
only one attendant on topside, to keep from
going in and try to rescue a person end we
fee] that if the person is properly qualified,
he can be the rescue and possibly
sava the life if he has the proper equipment
and the proper before other people
might be able to get there to perform the
rescue.

Other rulemaking participants
recommended & more limited rule for
attendants attempting rescus, suggesting
that OSHA permit a properly trained
and equipped attendant to conduct a
rescue after a second attendant has
arrived and assumed the duties of
attendant, Most of them (Ex. 14-88, 14—
118, 14125, 14143, 14-148, 14-150,
14170, 14-183; Washington Tr. 541—
543, 630, 735-736) recommended that
OSHA permit attendants to perform
rescue entry after the employer notifies
outside emergency responders and after
the employer stations another attendant
outside the permit space. For example,
the Union Carbide Corporation (Ex. 14—
88) stated:

In proposed paragraph (f)(4}(1), the
attendant would be prohibited from entering
the permit space to attempt rescue of
entrants. OSHA should clarify that once
another attendant has arrived and been
briefed by the first attendant, the first
attendant may, if properly trained, change his
or her status from attendant to member of
rescue team.

The Monsanto Company (Ex. 14-170)
agreed, stating:

However, we recommend that the
attendant be permitted to enter the confined
space to start rescue so long as he/she is
properly trained in rescue techniques and a
new attendant is in place. In many instances,
a properly trained and equipped attendant
starting the rescue operation could cut
valuable time off the amount of time that
would be required to rescue personnel from
the confined space if that rescue can begin
only after the arrival of the rescue team.
[Emphasis was supplied in original.]

Further support for this position came
from Mr. Thomas Lawrence,
representing the Chemical
Manufacturer’s Association
(Washington Tr. 542), in response to a
g;sestion from Mr. Thomas Seymour of

¢ OSHA panel, as follows:

MR. SEYMOUR: Is there really any reason
or rationale whether [rescue by attendant]
should be permitted?

MR. LAWRENCE: Our paosition should be
and is that—the discussions we’ve had is,
hey, the attendant can go in and we want him
to be able to go in if he has proper training,
which he should have ... Number two, has
the right equipment, which he should have.
That’s part of the preparation. And three,
there’s another person there to back him up,
another attendant.

OSHA's expert witness, Ray E. Witter
(Houston Tr. 830), also testified in
support of allowing attendants to
attempt rescue after being relieved, as
follows:

However, attendants should be aliowed to
enter confined spaces only when all of the
following requirements have been met, First,
the replacement attendant is present, and has
been properly briefed. Second, the attendant
is properly trained in rescue operations and
third, the necessary protective personal
equipment is used. [Emphasis was supplied
in original.]

Additionally, the American Petroleum
Institute (Houston Tr.735, 736) testified,
as follows:

However, an attendant that has been
appropriately trained and qualified for entry,
and properly equipped with breathing
apparatus and protective equipment is an
extremely valuable rescue resource. Such an
attendant could undoubtedly perform a
rescue much more expeditiously than any
rescue team.

For example, after an attendant has
determined that an entrant needs assistance
and a rescue call has been dispatched, the
attendant would first attempt to perform a
rescue without entering the permit confined
space, using retrieval lines or devices.
Should this prove to be ineffective, the
attendant would then prepare for entry by
donning the appropriate respiratory and
personal protective equipment. Upon arrival
of another qualified attendant, the original
attendant could enter the permit confined
space and attempt rescue.

Still other commenters (Ex. 1447,
14-151, 14-171, 14-174, 14184, 14—
208, 14-210) suggested that OSHA
allow attendants to perform rescue
without prior notification of outside
emergency responders and without
assignment of a new attendant. For
example, the American National Can
Company (Ex. 14—47) stated:

We believe [that] prohibiting attendant
[rescue] is ill- advised. The high incidence of
“rescuer” death is most often from untrained,
ill-prapared, emotional response on the part
of by-standers, frionds, etc. The attendant
may be in a position to provide the most
immediate assistance, if well educated and
trained to assess emergency conditions. The
attendant may first communicate for
assistance and possibly render aid or
evaluate conditions prior to help arriving ...
time is of the essencs.
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One commenter (Ex. 14-111)
suggested that OSHA permit rescue
entry by the attendant as long as the
substitute attendant is “enroute” to the
permit space.

Based upon the rulemeking record,
OSHA has determined that it is
necessary for anyone attempting rescue
to be properly trained and equipped for
rescue. As discussed further under the
summary and explanation of paragraph
(k), Rescue and emergency services,
properly equipping a rescuer is
important for him or her to enter a
permit space safely and to be able to
physically remove an incapacitated
employeé from the space. Proper
training is necessary to ensure that the
rescuer does not injure himself or
herself or others during rescue
operations. Therefore, the Agency is
applying paragraph (k) to anyone who
has rescue duties (indicating that he or
she is part of the rescue service).

OSHA also believes that the evidence
strongly supports the need for an
attendant at all times during entry
operations to monitor and protect all
entrants. The presence of an attendant
outside the permit space at all times
during entry operations is important for
three reasons:

(1) The attendant must keep
unauthorized persons out of the space.
This is particularly important in an
emergency, when the atmosphere
within the space might be IDLH and
when bystanders unqualified in permit
space entry might otherwise attempt
rescue of injured entrants from the
space,

(2) The attendant has a duty to other
authorized entrants to remain outside
the spacs, to remain alert for hazards, '
and to be able to assist in their
evacuation as necessary. It is possible
that an entrant may become
incapacitated for reasons other than
permit space hazards (for example,
because of heart attack). Any other
authorized entrants remaining in the
space would still be dependent on the
attendant for their safety.

(3) The attendant must be available
outside the permit space to provide
information to the rescue service. The
information the attendant can supply
the rescue services includes how many
authorized entrants are within the
space, what the hazards of the space are,
and what prompted the emergency in
the first place (for example, the injured
employee’s symptoms).

Therefors, OSHA has determined that
the attendant’s presence outside the
permit space is vital even after an
emergency has arisen. Accordingly, the
final rule continues to require the

presence of an attendant at all times
during permit space entry operations.

Howevaer, after an attendant is
relieved by someone who assumes the
attendant’s required duties, the original
attendant, if trained and equipped as
required by §1910.146(k)(1), can safely
enter the permit space to begin a rescue
attempt. Permission for ths relieved
attendant to do this is explicitly stated
in a note following paragraph (i)(4).
Although the language in tﬁe note
makes no change to what was proposed,
it does clarify the status of authorized
attendants regarding rescue attempts
that involve entry into the permit space.

Paragrigh (i)(5) of the final rule ?
requires the attendant to communicate
with entrants as necessary to monitor
entrant status and to alert authorized
entrants of the need to evacuate the
space under paragraph (i)(6) of the final
rule. OSHA believes that the authorized
entrant’s communication with the
attendant provides information that the
attendant needs in order to determine if
the entry can be allowed to continue.
Subtle behavioral changes detected in
the authorized entrant’s speech or
deviation from set communication
procedures could alert the attendant
that it is necessary for the authorized
entrant to evacuate or be rescued from
the space. Additionally, the attendant
needs to be able to communicate with
authorized entrants to order them to
evacuate the space in an emergency.
This provision is discussed under the
summary and explanation of paragraph
(h)(3) of the final rule, which contains
a corresponding requirement for
authorized entrants.

Paragraph (i)(6) of the final rule
requires the attendant to monitor
activities inside and outside the permit
space to determine if it is safe for
entrants to remain in the space. The
attendant is also required to order
authorized entrants to exit the permit
space as quickly as possible whenever
the attendant detects a prohibited
condition, behavioral effects of hazard
exposure in an authorized entrant, or a
situation outside the space that could
endanger the authorized entrants, or
whenever the attendant, for any reason,
can no longer perform the duties
required under paragraph (i) of the final
rule. Given the speed with which permit
space hazards can incapacitate and kill
entrants, it is essential that the entrants
evacuate permit spaces as soon as any
one of the four conditions set out in
paragraphs (i)(6)(i) through (i)(6)(iv)
exists. As noted in the preamble to the
proposal (54 FR 24093) and in the L
sum and explanation of final
paragraph (h)(5) earlier in this section of
the preamble, OSHA believes that self-

rescue will often provide the entrant’s
best chance of escaping a permit space
when a hazard is present. Therefore,
although OSHA recognizes that self-
rescue may sometimes be impossible,
the Agency stresses the importance of
attempting self-rescue as a means of
saving lives and minimizing injuries.
Paragraph (i)(6) of the final rule is
based on proposed paragraph (f)(3)(ii),
which would have required attendants
to order the evacuation of a space
whenever: (1) the attendant observed a
condition that was not allowed in the
permit, (2) the attendant detected
behavioral effects of hazard exposure,
(3) the attendant detected a situation
outside the space that could endange:
the entrants, (4) the attendant detected
an uncontrolled hazard within the
permit space, (5) the attendant was
monitoring entry in more than one
permit space and had to focus attention
on the rescue of entrants from more than
one space, and (6) the attendant had to
leave the work station. OSHA has made
some editorial Tevisions to the language
of proposed paragraph (f)(3)(ii) in the
course of drafting the final rule. For
example, the Agency has replaced the
phrase “condition which is not allowed
in the entry permit” with *prohibited
condition”, (“Prohibited condition” is
defined in the final rule as a condition
that is not allowed by the permit.)
Additionally, the condition listed in
proposed paragraph (£(3)(ii)(D) (that is,
when the attendant detects an
uncontrolled hazard) has not been
carried forward into the final rule.
Uncontrolled hazards are conditions not
allowed by entry permits; thus, this
condition is already included in the first
condition (final pamgraph {)(6)(1)).
All of the substantive comments on
proposed paragraph (f)(3)(ii) were in
regard to C})amgmph (D(3)({i)(E), which
addressed attendants monitoring more
than one space at a time. The number
of permit space entry operations that an
attendant may monitor was the subject
of Issue 8 of the hearing notice, which
is addressed under the summary and
explanation of final paragraph (d)(5)
earlier in this section of the preamble.
The Agency has decided to allow an
attendant to monitor any number of
permit space entry operations so long &s
the attendant continues to comply with
the provisions of paragraph (i) of the
final rule. Accordingly, OSHA is
combining the last two conditions from
the proposal (paragraph (f)(3)(ii)(E),
when the attendant was monitoring
more than one space and had to focus
attention on the rescue of entrants from
another space, and paragragh
(A(3)(ii)(F), when the attendant had to
leave the work station). In accordance
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with the Agency resolution of hearin
issue 8, paragraph (i)(6)(iv) requires the
attendant to evacuation of the
space whenever he or she can no longer
perform the duties required under
paragraph (i) of the final rule, This
performance-eriented approach covers
any circumstances in which an
attendant cannot effectively monéttlor a
ermit space entry operation, such as
gmargency conditions that distract the
ettendant’s attention *! and an
condition that forces an attendant to
leave the work station. Obviously, if
another attendant relieves the first one,
the latter is no longer considered the
attendant and is free to leave.

Paragraph (i)(7) of the final rule
requires the attendant to summon
rescue and other emergency services as
soon as it is determined that an
emergency exit from the permit space is
necessary.

This provision has been taken from
proposed paragraph ()(3)(iii). Several
commenters (Ex. 14-86, 14-143, 14—
150, 14-157, 14-174, 14-178, 14-188)
objected to the wording of this
requirement in the 1. They
argued that the provision would require
rescue services to be summoned
whether or not they were needed. For
example, Pennzoil Company (Ex. 14—
150) stated:

Item (f){3)(iii ts unnecess:
mnstraints,) sin)capms not allowage
attendant to decide if employees will be able
to effect an orderly withdrawal or a self-
rescue from the space. Many times when the
attendant recognizes cause to evacuate
entrants from the , the entrants can
effect an orderly withdrawal or self-rescue. In
most of these situations, the summoning of
rescue and emergency services will be
unnecessary. In order to correct this problem,
we propose that item (£)(3)(iii) be revised as
follows:

“Summon rescue and other emergency
services as soon as the attendant determines
that authorized entrants may need assistance
t0 escape from permit space hazards.”

OSHA has accepted these
recommendutions. The Agency agrees
that there may be times when
duthorized entrants can perform self-
rescue from the permit space in an
emergency. On the other hand, OSHA is
believes that help must be summoned if
there is any doubt as to whether it will
be necessary. Therefore, paragraph (i)(7)
of the final rule requires attendants to
summon rescue and emergency services
!l they determines that assistance may
be necessary. As long as the attendant

_ *! Under paragraph {d)(7) of the final rule, if the
1 aant monitors more than one space at 8 time,
Dioyer's permit program must adopt
! ures to enable the attendant to respend to
;{nergencms in one space without distraction from
is or her responsibilitiss for all the spaces.

is certain that self-rescue can be
geerformed. no rescue summons would
necessary. However, if the attendant
has any doubts as to whether an
authorized entrant can exit the gpace
under his or her own power, then the
attendant is required to summon rescue
and emergency services.
Paragraph a(a) of the final rule
uires that the attendant take the
following actions when unauthorized
persons approach or enter a permit
space while entry is underway:
(1) Warn the unauthorized persons
that they must stay out of the permit

space;

p?z) Advise the unauthorized persons
that they must exit immediately if they
have entered the permit space; and

(3) Inform the authorized entrants and
any other persons specified by the
employer if unauthorized persons have
entered the t space.

This provision of the final rule has
been taken from proposed paragraph
((3)(iv). Some commenters (Ex. 14-86,
14-150, 14-161, 14-170, 14-188) noted
that some uneuthorized Fersou may
have legitimate reasons for being near a
permit space. As noted under the
summary and explanation of paragraph
(1(5) of the final rule, OSHA agrees and
has revised the languags of proposed
peragraph (f)(3)(iv)(A) so that
unauthorized persons are warned to sta
out of the space instead of being warn
away from the space.

e Agency has also made some
editoria(l’d changes to the language 8
contained in the proposed paragraph, on
which no other substantive comglrnaents
were received. The changes are not
significant, except that paragraph
(i)(8)(iii) replaces the term “dhy other
persons designated by the employer”
from proposed paragraph (f)(3)(iv)(C)
with “entry supervisor”. As noted under
the summary and explanation of the
definition of “entry su sor”, this
term is being used throughout the rule
to identify the person responsible for
overseeing permit s entry
operations. This is the person who is
responsible for the safety of authorized
entrants and who should be informed of
the presence of unautherized persons
inside the permit space. (See the
summary and explanation of paragraph
(j)(5) for a discussion of the duties of an
entry supervisor in the event of
unauthorized entry.)

Paragraph (i)(9) of the final rule
requires attendant to perform non-
entry rescues as specified by the
employer’s rescue procedure,

is provision has been taken from
proposed paragraph (f)(4)(ii), which
would have requigad the attendant to
use any rescue equipment provided for

his or her use and would have required
the sttendant to perform any assim
rescue and emergen_lgg duties, without

entering the:l:})aoe. e only comments
addressin 8 proposed requirement
concerned attendant rescue, which was
discussed under the summary and
explanation of paragraph (i){4) earliar.
As noted in that discussion, a person
whose duties as attendant have been
assumed by another is allowed to
perform rescue entry following the
provisions of paragraph (k). Paragraph
(i)(9) of the final rule relates only to
persons who remain on duty as
attendants.

OSHA has not carried forward
language from proposed paragraph
(f){4)(ii) relating to the use of
oguipmam. This consideration is
addressed in paragraph (d)(4) of the
final rule.

OSHA wishes to emphasize that
attendants monitoring more than one
space must not 'gerform any duties that
would distract them from their
responsibilities for all the spaces being
monitored. The Agency does expect
such attendants to be permitted to
perform any type of rescus, including
non-entry rescue, as long as they are
still acting as attendants. As noted
earlier, the employer's permit space
program must establish 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
the final rule.

Paragraph (i)(10) of the final rule
prohibits the attendant from performing
other duties that may interfore with the
attendant’s primary duty to monitor and
protect the safety of the authorized
entrants. OSHA notes that keeping
unauthorized persons out of the space
protects authorized entrants and that the
attendant would not be able to perform
tasks that interfere with this duty. As
noted previously, paragraph (d)(9)
requires the employer to develop and
implement procedures for summoning
rescue services. These procedures
should assist the attendant in complying
with paragraph (i)(10) of the final rule.

This provision was not contained in
the proposed standard. In Issue 6 of the
NPRM, OSHA requested comments on
the duties of an individual who would
serve as an attendant for a permit-
required confined space. Specifically,
OSHA asked if the Agency should
prohibit attendants from perferming any
duties other than monitoring the
entrants. OSHA also asked if attendants
should be permitted to pass tools or
other materials to entrants end how
much attention, if any, should an
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attendant be permitted to spare for other
activities,

Many rulemaking participants
responded to Issue 6 (Ex. 14—4, 14-27,
14-28, 14-30, 14-35, 14-43, 1444, 14—
57, 14-61, 14-62, 14-63, 14-73, 14-78,
14-81, 14-91, 14-94, 14-98, 14-99, 14—
101, 14-109; Houston Tr. 628-630, 925—
926; Chicago Tr. 3942, 643). All of
them agreed that it was important that
the attendant not be distracted from the
primary duties of monitoring and
protecting authorized entrants. Some,
howaever, held a stricter view about the
tyges of permitted activities than others.

or example, the National Ready-
Mixed Concrete Association (Ex. 14-81)
took a limited view of what activities
should be permitted, stating:

Where attendants are required those
attendants should not perform any other
work that would take away from the
attendant’s ability to assist a person in
trouble in & confined space.

The American Industrial Hygiene
Association (Ex. 14-61) suggested that
the attendant be limited to such
additional tasks as observation and
monitoring of the space, as follows:

The underlying conflict over the
attendant’s duties stems from what is
expectod of the attendants, and who the
attendant is. Within some organizations, the
attendant may be a health and safety
professional charged with directing the entry
operation. In such a case, duties beyond that
directly associated with observing the
entrants and monitoring instrumentation may
be too distracting.

Another commenter, Marine &
Environmental Testing; Inc. (M&ET, Ex.
14—4) argued that the attendant should
not be assigned duties that might
interfere with the primary duty of
watching out for the safety of workers
inside of permit spaces.

During the public hearings in
Chicago, the Food and Allied Service
Trades Union (FAST) testified in
opposition to allowing the attendant to
perform other duties in responding to
questions from Mr. Steve Jonss, a
member of the OSHA panel (Chicago Tr.
39), A portion of that interchange
included the following:

" MR. JONES: In your written comment from
October 31, you also express concern about
possibility that attendants will be assigned
other duties while they are serving as
attendants. In fact, I get the impression that
you would want the attendant to simply
stand by the entire time, is that correct?

MR. MESTRICH: Precisely.

MR. JACKSON: Absolutsly.

MR. DONATOQ: Can I give an example of
that please?

MR. JONES: Pleass do, Mr. Donatoo.

MR. DONATOO: My duties [are] tobe a
grain mixer and many times I have been sent
down with a man tocleanebin as a

watchman. At this time, I may be running
grain in. If  happen to get a ring off, or I am
to shut the grain off, I have to leave this man.
So, he is by himsslf in a bin for maybe a five
minute period. If he would fall or something
would crush him, in five minutes time it's
too late. 32

Later in the hearing (Chicago Tr. 41~
42), Mr. Jones continued his questioning
of the FAST workers:

MR. JONES: We do have a separate
requirement in the proposed standard which
would have the attendant maintain
continuous communication with the entrant.
In fact, we have gotten a great deal of input
that infers, that in some cesss, that passing
the tool or receiving the tool from an entrant
is one of the best ways in which to maintain
continuous contact,

I guess that's where we are going and what
1 would be interested in, is if viewed in its
totality the requirement for continuous
contact and duties which do not interfers
with the continuous contact so that you
could accept such a provision.

MR. JACKSON: Working with the
individual down there in whatever form we
would have no problem with; with the
individual that he is actually working there
with passing tools, or sending down another
rope, or whatever. But working with anyone
else around the area, that we would have
difficulty with.

Other commenters (Ex, 14-27, 14-28,
14-73, 14-78) suggested that OSHA, in
some way, permit the attendant to
perform other duties. These commenters
suggested that OSHA permit attendants
to pass tools, machinery or other
equipment to the entrant, but
emphasized that the attendant must not
leave the immediate area of the confined
space entrance. For example, Robert J.
Cordes & Associates (Ex. 14-28) stated:

There is nothing wrong with the attendant
rforming duties which you mentionsd
passing tools, etc.). The important thing is
that the attendant stay at the opening and not
g0 100 feet away to get pipe for a job.

Arizona Electric Power Company
(AEPCO, Ex. 14-73) agreed, stating:

AEPCO feels if work inside the space is
dangerous enough to require an atiendant,
that attendant needs to remain at the
entrance and devote his attention to the
safety of those inside. We see no problem
with the attendant passing tools or supplies
to those inside provided sight or voice
contact remains possible during said duties.

2 OSHA notns that this testimony implies that
the “watchman’" identified by Mr. Donatoo is
considered an attendant. In this particular case,
once the “watchman* enterad the confined space,
that employee would no longer be o(msl(h;roém:flo
attendant. Paragraph (i){4) of the finel rule requires
an attendant to be stationsd outside the permit

space at all times during entry operations. Duties
that would require the attendant to enter a confined
space to help another smployee are not permitted
by the final rule. The attendant must not place any
portion of his or ber body into the permit space.
However, tools and equipmsnt may be passed to
suthorized entrants by means of handlines.

Northwest Pipeline Corporation (NPC,
Ex. 14-27) suggested that OSHA not
prohibit additional duties by the
attendant because other language in the
proposal prohibited the attendant from
leaving the permit space. NPC stated:

Paragraph (f) seems clear enough to
prohibit the attendant from leaving the
permit space, particularly in light of the
requirement for keeping accurate count of all
entrants, determination of the suitability of
the space for continued occupancy and
maintenance of effective and continuous
communication. Activities directly related to
the entry, such as passing tools, should be
allowed but the attendants” attention should
notks be distracted by assignment of unrelated
tasks.

Some commenters (Ex. 14-28, 14-78)
suggested that OSHA, by allowing the
attendant to perform other activities
related to attending the space involving
contact with the entrants, could even
increase entrant safety. For example,
Pennwalt Corporation (Ex. 14-78)
stated:

As noted by OSHA, the provisions
covering attendants and entrants are
designed to complement each other. It is
important that the entrant maintain contact
with the attendant in order to determine any
behavioral changes or changes in work
environment. A most effective and practical
method of maintaining this contact is for the
attendant to and receive tools and
materials and to discuss the progress of the
job with the entrant or entrants. This
provides routine contact and alerts the
attendant to any change in either behavior or
conditions that would require termination of
the entry. This allows the attendant, when
necessary, to order evacuation and summon
rescue teams promptly.

Robert J. Cordes & Associates (Ex. 14~
28) also took this position, arguing as
follows:

There is good derived from the attendant
keeping active; he does not become as bored
with his job, he is aware of the status of the
job, and he knows the locations of employees
inside the confined space. The attendant
should also be certain the atmosphere and
working conditions have not changed: he can
ba the person who conducts tests.

OSHA concludes that it is essential
for the attendant to maintain his or her
efforts to monitor and protect
authorized entrants, The Agency
believes that authorized entrants will be
endangered if the attendant is distracted
from these duties. If an attenddnt
performs tasks that devote his or her
attention to jobs that are unrelated to the
safety of employees within the permit
space, an emergency condition inside or
outside the space could go undetected
until injury or death results. Those who
commented on Issue 6 of the NPRM
obviously agree with this conclusion.
However, OSHA also recognizes that
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some tasks, particularly those that
enhance the attendant’s knowledge of
conditions in the permit space, can be
performed safely by the attendant.
Accordingly, in order to protect
authorized entrants from unnecessary
hazards, OSHA has decided to allow
attendants to perform only such duties
as will not hinder their primary
function of monitorin%and protecting
guthorized entrants. Thersfore,
paragraph (i)(10) of the final rule
prohibits attendants from performing
duties that will interfere with this = .
function, Passing tools to suthorized
gotrants and monitoring the atmosphere
of the permit space are among the types
of duties that would be permitted,
provided the attendant does not break
the plane of an opening into the space.
The repair of equipment, on the other
hand, would distract an attendant, so
that he or she could not adequately
monitor or protect authorized entrants,
and would be prohibited.

Paragroph (j), Duties of entry
SUpervisors.

Many of the accidents in the
rulemaking recard resulted from the
employer’s lack of enforcement of
confined space entry rules, Under the
OSH Act, employers hear the primary
responsibility for their employees’
safety. Employers must take
responsibility to ensure that acceptable
entry conditions exist before entry
heging and during entry operations and
to enforce work practices necessary for
employee safety. Too many times, a
permit space entrant has heen made
responsible for his or her own safety,
even when that employee was
dependent on others to ensure the
presence of acceptable ent?' conditions.

In order to place the burden of
employee safsty on employers, the final
Tule requires each permit spacs entry to
have an entry supervisor, who has
overall accountability for safe entry
operations. The final rule requires the
entry supervisor to verify the existence
of accepteble entry conditions and the
presence of rescue and emergency
services, to authorize the entry (which
s evidencad by his or her signature on
the permit), to remove unau%orized
pfrson;y from tht? spac;. and to terminate
the entry operation when nacessary.
OSHA believes that these rules wiil
compel employers to assume
rosponsibility for safety during permit
Space entry o tions.

Paragraph (j) of the final rule, the
équivalent of the “duties” portion of
paragraph (g) of the proposed rule,
enumerates the duties of the en
Supervisor. In proposed faragn

the individual responsib L

e for the entry

was called the “individual authorizing
or in charge of entry”, As noted in the
summary and explanation of the
definition of “entry supervisor” earlier
in this section of the preamble, OSHA
is using this term in the final rule in
place of the proposed term.

Paragraph (j)(1) of the final rule
requires the entry supervisor to know
the hazards which may be faced during

entry.

‘F‘Zis provision was not contained in
the proposed standard. Some
commenters (Ex, 14-174, 14-173)
specifically recommended that entry
mpelévimsor; receive the sams training
regarding hazard recognition as
authorized entrants. .

OSHA has accepted these
recommendations. As noted in the
summary and explanation of final
paragraph (g)(1) earlier in this section of
the preamble, the rulemaking
participants agreed that personnel
involved in t space entry
operations should hsve whatever
training is needed to be able to perform
duties under the final rule. In
paragraphs (h)(1) and (i)(1) of the final
rule, autht;rizod ent.rshx;ts and atlendgﬂts
respectively are required to know what
hazards may be fr:qood during a permit
space sntry operation. Since the entry
supervisor iz respongible for all aspects
of the entry operation it is only
reasonable that he or she be expected to
know at least as much, if not mors, than
suthorized entrants and attendants.
Therefore, OSHA has adopted a specific
requirement for the entry supervisor to
know the hazards which may be faced

during enuz.
Paragratg (§)(2) of the final rule

s the entry supervisor to verify,
by checking that the appropriste entries
have been made on the permit, that all
tests specified on the t have been
conducted and that all procedures and
equipment specified on the permit are
in place, before endorsing the permit
and allowing entry to begin.

This provision corresponds to
proposed paragracgha (®)(1)(i) and
(g)(1)(ii), on which no substantive
comment:s \geore nthc:wod Thein; tw%ee
paragrap m Youl ve been
comgined in the ﬁnnfz @ to clarify that
the entry supervisor is required to check
that the permit has been completed and
that the entry conditions meet those
specified on the t. The language
from the pro has been modifi
somewhat to specify precisely what the
entry s;xpervisor is require t% checl;. l)?or
example, proposed paragra (1)
contarnedp the term * I:a e
information”, and paragraph {g)(1)(ii)
contained the term “n
procedures, practices and equipment”,

So that it is clear what information is
required to be examined, the Agency
has substituted the terms “‘tests
specified by the permit” and
‘‘procedures and equipment specified
by the permit”. These clarifications to
language of the proposad provisions
provide consistency between paragraphs
(f) and (j}(2) of the final rule.

Paragraph (j)(3) of the final rule
requires the entry supervisor to
terminate the en btmd cancel ltnh(e)l yot

rmit as i ar e)(5) o
tpfe final rsg,u This p}l"ol:ris?g;agombines
the requirements proposed in
paragraphs (g}(1)(iv) and (g}{1)(v), on
which no significant comments were
received. The substantive portion of the
proposed provisions (that, is when these
actions are required) has been placed in
paragraph (e}(5) of the final ruls,
discussed earlier,

Paragraph (j)(4) of the final rule
requires the entry supervisor to verify
that rescue services are available and
that the means for summoning them are
operable, The proposed rule did not
contain & corresponding provision
explicitly imposing this duty on the
entry supervisor, Proposed paragraph
(h), however, would have required the
employer to have an in-plant rescue
team or an arrangement under which an
outside rescue team would respond in
an emergency. Additionally, OSHA
proposed (in paragraph (c){8)} that
amogi?em implement and provide the
procedures and equipment necessary to

rescue entrants from %ermjt spaces and
i

(in paragraph (g)(1)(i)) that the entry
supervisor determine that the necessary
procedures, practices, and equipment
for safe entry are in effect. OSHA
believes that the inclusion of paragraph
(})(4) in the final rule will emphasizs the
need for the entry supervisor to assure
that rescue and emergency services are
indeed readily available before entry.
Since the employer delegates
responsibility for safe permit entry to
the entry supervisor, it is reasonable and
consisient with the rescuse provisions in
the permit program to specify that the
entry supervisor verify the availability
of rescue sarvices and the ogembilily of
the means for summoning them.

Paragraph (j}(5) of the final rule
requires the entry supervisor to remove
unauthorized individuals who enter or
who attempt to enter the permit space
during eniry operations.

This provision is based on proposed
paragragh (g)(2), which would have
required the entry supervisor to remove
“unauthorized personnsl who &re in or
near entry permit spaces.” This

rovision of the proposal was criticized
y some commenters (Ex. 14-86, 14—
150, 14-1861, 14-170, 14-188) as being
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too vague or too restrictive. argued
that the preposal would preclude the
presence ‘‘near”’ ces of
employees who have legitimate duties
there. Some of these commenters
recommended that OSHA require the
removal of unauthorized persons who
enter or attempt to enter space.

The Agency recognizes that some
persons near a permit space may have
legitimate reasons for being there. These
persons will have been warned by the
attendant (under paragraph (i)(8)(i)) to
stay out of the permit space. They will
know of the danger involved and, under
the observation of the attendant, can
safely remain near the space. Therefors,
OSHA has incorporated the
recommendation of these commenters
in ph (j)(5) of the final rule.

aragraph (j}{6) of the final requires
the entry supervisor to determine,
whenever responsibility for a permit
space eniry eperation is transferred and
at intervals dictated by the hazards and
operations performed within the spacs,
that entry operations remain consistent
with m;nsoitheemry permit and that
acceptable entry conditions are
maintained.

This provision is based on paragraph
(g)(1)(iii) of the proposal, which would
have required reevaluation of the
conditions within the space at
“appropriate intervals”. As noted under
the summary and explanation of final
paragraph (e)(4) earlier in this section of
the lo, several commenters (Ex.
14-28, 14-57, 14-63, 14-80, 14-109,
14-116, 14-151, 14-161) pointed out
that conditions within the space could
change over time and that the hazards
within the space would have to be
reevaluated. One of them (Ex. 14-109)

ifically recommended limiting the
uration of the permit to the length of
a work shift.

Al OSHA has not accepted this
latter recommendation, the Agency
agrees that the conditions within the
space need to be reevaluated at regular
intervals. For entries lasting more than
one work shift, the original entry
supervisor will normally have to be
relieved at the end of his or her shift.
The responsibilities of the entry
supervisor will then be passed on to
someone else. OSHA believes thet it is
important for the new entry supervisor
to review the permit and to determine
that acceptable entry conditions have
been meintained. The Agency also
believes that guidance, beyond that of
transfer of responsibility, must be given
as to what “appropriate intervals” might
be. In order to accomplish these goals,
paragraph (j}(6) final rule specifies that
reevaluation of conditions within the
space must occur whenever

responsibility for a permit space entry
operation is transferred and at intervals
dictated by the hazards and operations

performed within the space.
Paragraph (k), Rescue services.

Most of the requirements of the
permit-required confined space
standard are in place to ensure that
employees can safely enter and work
inside permit spaces, The hazards
within the space must be eliminated or
controlled before entry is allowed.
Testing and menitoring must be
performed in order to ensure that entry
conditions are acceptable before entry
and that they remain so during the
entire entry operation. Authorized
entrants, attendants, entry supervisors,
and others with duties performed under
§1910,146 must be trained to perform
those duties safely and to recognize
permit space hazards if they arise.
Attendants must be stationed outside
the space to keep umauthorized persons
out of the space and to monitor the
status of entrants to ensure (among other
things) that hazards do not arise and
that employees are evacuated quickly if
they do.

Unfortunately, in spite of all these
precautions, hazards may arise so
quickly or une adly that authorized
entrants are unable to escape from the
permit s without assistance.
Paragraph (k) of the final rule addresses
the rescue and emergency services
needed in such an event.

Paragraph (k) of the final rule, which
is based on proposed paragraph (h), sets
requirements for the rescue and
emergency services provided to comply
with paragraph (d){8) of the final rule.
Complience with these provisions will
enable an employer to extricate
authorized entrants from permit spaces
where uncontrolled hazards have arisen
and will maximize the likelihood that
any extricated personnel are not killed
or permanently injured by exposure to
permit space hazards. The Agency
recognizes that an employer whose
permit space program complies with
this section may never need to have
authorized entrants rescued. However,
there are permit space hazards that
could arise in permit spaces g
entry operations against which the other
elements of the permit space program
do not provids sufficient protection.
This could occur in several ways—
because of extraordinary circumstances
that sppesar suddenly without warning
or because of some deficiency in the
permit space program. Accordingly, the
Agency has determined that employers
must includs in their permit program
the means to rescue authorized entrants.

In an emergency, rescue personnel
would either enter a permit space to
remove authorized entrants or would
remain outside the permit space and
pull out authorized entrants with
retrieval lines attached to chest or full
body harnesses worn by the entrants.
OSHA requires simply that, whatever
means are-chosen, the employer arrange
for the necessary rescue and emergency
services. As noted earlier, the Agency
anticipates that employers will choose
between entxlyi::d non-entry rescue as
part of compliance with paragraph (d)(9)
of the final rule. 3

The introductory text of paragraph (k)

ires employers to arrange for rescus
and emergency services, Some
employers may prefer to establish an on-
site rescue service. The on-site service
normally provides the fastest response
in an ney. Other employers may
prefer to rely on off-site rescue services,
perhaps because they believe that they
do not have the resources to train
employees ta perform rescue or because
the ready availability of an adequate off-
site rescue service makes an on- site
capability unnecessary. The final rule
allows employers to make arrangements
for either on-site or off-site services.

Paragraph (h) of the proposal was
entitled “Rescue team”. As noted by
several rulemaking participants
(Washington Tr. 68; Chicago Tr. 496,
564-566; Houston Tr, 852-953), rescue
of entrants from permit spaces also
involves provisions of emergency
medicel services after (and sometimes
before) an entrant is removed from a
permit space. Additionally, prcmosed
paragraph (h){1)(iv) addressed the
emergency, as opposed to rescue,
training that the in-plant rescue team
was to have. To eliminate any
ambiguity, paregraph (k) of the final rule
explicitly covers emergency services
provided after a rescue end is titled
“Rescue and emergency services”.

Proposed paragraph (h) set
requirements for rescue servicss, which
were called “rescue teams’ in the :
proposal. The intreductory language o
the proposed paragraph would have
required employers to have either an
“in-plant” rescue team or an L
arrangement under which an “outside™
rescue team would respond to a request
for rescue services. Some commenters
(Ex. 14-118, 14-123, 14-161, 14-168,
14~170) stated that the proposed term
“in-plant rascue team” was too !
restrictive and possibly misleading. For
example, Atlantic Richfield Company
(ARCO, Ex. 14-123) stated:

“In plant rescue” is too restrictive a term.
In some cases the rescue team is not “in
plant” but “on site”", and in other cases, such
as at remote operations it is difficult to defin
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the confined space entry &s being in a
Uolant”.

Also, the Service Employees
Industrial Union (Ex. 14-148) stated
that the term “‘rescue crew"” should be
used because * confined space
workers do not wor{ in a plant setting.” -
Additionally, the American Petroleum
Institute (Ex. 14-168) stated:

API requests this term be changed to “site
rescue capability”, since some member
companies have expert employee rescue
personnel aveilable on call (not necessarily
in-plant) that can provide rescue as rapidly
as an independent outside rescue team.

" LA - - -

In addition, the definition should be
expanded to recognize that the rescue
capability may comprise other workers
{outside the permit space) who have been
trained to perform rescues in the particular
type of permit space. At issue is the best way
to provide rescus capability at the small,
remote installations where outside rescue
teams do not exist,

OSHA agrees with these comments,
Also, the term “‘rescue team” is a
misnomer, because there could be cases,
such as when non-entry rescus systems
are used, in which one person will be
responsible for the rescue of authorized
entrants. As discussed under the
summary and explanation of paragraph
(k)(1) of the final rule, OSHA is treating
all rescue services alike, whether they
are provided by the employer whose
permit space is being entered or by
another employer and whether they are
stationed on- site or off-site. Therefore,
the Agency has adopted the term
“rescue service” to refer to all rescue
personnel provided to remove injured
entrants from permit spaces.

The introductory language of
proposed paragraph (h) treated “in-
plant” and “outside” rescue teams as
equally acceptable options for
employers. In the prehearing comment
period, OSHA received several
comments (Ex. 14—41, 1445, 14-54,
14-63, 14-84) contending that
employers should take into account the
response time for rescuers when
choosing between the use of in-plant
and outside rescue services. In
particular, these commenters were
concerned that authorized entrants who
were not rescued from a hazardous
atmosphere within 4 to 8 minutes
would be incapacitated or killed. For *
example, one of the commenters (Ex.
14-41) stated:

The outside rescue team is & fine choice for
small employers but fails to consider
response times involved (the time [interval]
between calling the rescue squad for help
and the time they arrive on the scene.) A
person can only go four te six minutes
without oxygen beforse brain damage begins.

Afier six minutes the [likelihood] of the
victim recovering from the lack of oxygen is
minimal. Therefore an outside rescue team
needs to be able to arrive within four minutes
in order to do the victim any good.

Another commenter (Ex. 14-54)
expressed the following concerns about
the response times of outside rescue
services:

The fourth point is on Page 24094 as to
employers wha choose to use outside rescue
services.

There is no mention of Response Times. If
they cannot get thers in 4 to 6 minutes, they
will not be doing rescuel They will be doing
body recoveryl

Your Proposed Standard should read:
“Employers who chocse to use outside
rescue services should evaluate realistic
response times, and training and equipment
that the outside rescue service has gvailable,”
Then have the outside rescue ssrvice train
and practice at various locations throughout
your facility. Only then can you make a
sensible dacision to use an outside rescue
team or form your own in-house team.
[Emphasis was supplied in original.]

Still another commenter (Ex. 14-94)
noted the ANSI recommendation on
response times, as follows:

ANSI Z117 advises that treatment/rescue of
a person suffering cardio/pulmonary arrest in
& confined space should begin within four
minutes for the victim to have the best
chance of full recovery,

Some commenters recommended that
OSHA not permit the use of outside
rescue teams. For example, the
Tennessee Valley Authority (Ex. 14-36)
Stated:

We recommend that employees should not
have the option of having either an in-plant
rescue team or an outside rescue teem
because accidents associated with confined
spaces require an immediate response and
rescue efforts [to] begin quickly.

The International Brotherhood of
Teamsters (Ex. 14-108) argued that
outside rescue services could not
respond quickly enough, as follows:

Keeping in mind the risk of asphyxiation,
we object to Section (h)(2) which allows the
employer to use outside rescus services. In
confined space emergencies, outside rescue
teams will very rarely be able to respond
quickly enough. As NIOSH points out on p.
40 of the Citotion Document on Working in
Confined Spaces, “Since irreversible brain
damage can occur in approximatsly 4
minutes in an oxygen deficient atmosphere,
it is essential that resuscitation attempts
occur within that time.” In two fatality cases
invelving entry Into tanker trucks where we
have information on responss time by
outside emergency responders, the time it
took to retrieve the victims from the cargo
tanks was more than 20 minutes, and
approximately 30 minutes. (See NIOSH
FACE-87-27-11, and the case file on OSHA
Inspection 101314110.) [Emphasis was
supplied in original.)

The Quaker Oats Company (Ex. 14—
173) presented several reasons why
OSHA should not allow outside rescue
services to be used, as follows:

The employer has an option of either using
outside rescue services or forming an in-plant
rescue team. This option poses at least three
problems:

1. Response time of an outside team may
be quite lengthy and unpredictable.

2. Capabilities of an outside rescue team
cannot be assured without extensive
evaluation on & local basis.

3. Outside rescue teams will likely lack the

. additional preparation time needed to

identify and develop entry procedures for the
muiltitude of confined spaces to which they
will be exposed?

Our recommendation would be to place
primary responsibility for rescue on the
employer. An in-house rescue team hes a
lower response time, can be better equipped,
and has specific knowledge about the
confined space they will be entering.

On the other hand, some of the
comments argued that, if the outside
rescuer's response time was reasonable,
smployers should be allowed to use
outside rescue services in lieu of an in-
house team. For example, AMOCO
Corporation (Ex. 14-124) stated;

The term “in plant” implies that OSHA
intends for the rescue team to be physically
present in the plant during the entire time an
entrant is insi(gy of a permit required
confined space. An “in plant” rescue team is
not required in the proposed rule and
employers may [choosa] to uss an outside
rescue team instead. Clearly, response time is
a critical factor in determining whether an off
site rescue team is sufficient to protect the
entrants. Certainly, the response time for an
employee response team which is on call
could be comparable to an outside tsam.
Therefore, we believe that OSHA should
allow the employer to decide for which
conditions or spaces, the rescue team could
be on call.

The American Feed Industry
Association (Ex. 14-160) also supported
the flexibility set out in the proposal,
stating:

AFIA supports OSHA's basic approach of
permitting the use of either an in-plant
rescue team or an outside rescue team. This
flexibility allows individual employers to
adogt the approach that is best for their
needs,

In response to these comments, the
Agency solicited testimony and
comments regarding the use of outside
rescue {eams in Issue 12 of the hearing
notice, In the hearing notice (54 FR
41463), OSHA noted that atmospheric
hazards which deprive authorized
entranis of a safe air supply generally
poss life- threatening situations after
about five minutes, though some
hazards incapacitate or kill even faster.

Some hearing cipants testified
ageinst the use of outside rescue teams.
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For example, Mr. Eric Frumin,
representing the Amalgamated Clothing
and Textile Workers Union (Washington
Tr. 580-581), testified at the
Washington hearing as follows:

I'd like to just make one followup comment
as to what brother Walker stated regarding
the question of rescue teams, outside rescue
teams. He mentioned a necessity of
establishing some sort of time to travel
requirement and the whole notion of how far
away can a rescue team legitimately be.

I went through an experience recently of
trying to get fire insurance on a house in a
relatively rural area. And if you have ever
done that, you'll discover that if you're a
certain number of miles from a fire house,
you can forget getting fire insurance. And the
insurance industry understands quite well
what it means to establish strict criteria,
quantitative criteria, to determine distance
when those distances make all the difference
in preserving . And we think that
OSHA should recognize the importance of
reasonable and protective quantitative
criteria for the acceptability of outside rescue
teams regarding time to travel.

Otherwise, we are going to have a lot of
outside rescue teams who are basically
nothing more than an ambulance squad that
take[s} people to the morgue.

Additionally, Ms, Diane Factor,
representing the AFL-CIO (Chicago Tr.
318-319), testified:

The employer should be required to have
an in-plant rescue team whenever possible.
The team needs to be available within three
minutes of an emergency to begin rescue. An
outside rescue team can never be as effective
as a well-trained in-plant team. Drills should
be mandated as part of the standard to ensure
that rescue skills are up-to-date. An outside
team should only be used it is absolutely
impassible to prepare an in-plant team. This
option should be available to employers
upon request using the variance procedure.

Mr, Corley, representing the National
Association of Manufacturers (Chicago
Tr. 124), testified as follows when asked
what the appropriate response time
would be for an outside rescue service:

I don’t meen to be cute when I say this, but
the only answer 1 can come up with is as
quickly as possible. I don’t know what the
appropriate time is for people who don't
have trained first-aiders, but who have a
nearby medical facility. I don’t know [what]
that time is. In general, if the rescue
capability takes more than five minutes it's
generally too late,

On the other hand, some heering
participants recognized the problems
faced by small employers in training
and maintaining on- site rescue teams
(Ex. 69, 106; Washington Tr. 288, 480~
481; Chicage Tr. 318-3189, 536). They
argued that it was not always practical
for such employers to train employees at
the worksite in rescue techniques. For
example, Dow Chemical Company (Ex.

69) discussed the problems involved, as
follows:

Wa require the best effort pessible to
prevent or minimize any hazard prior to the
entry of personnel. Our experience indicates
that this provides the best results no rescues
necessary. Howsver, we recognize that the
potential need for rescue exist{s] so we
expect our locations to develop an on site
rescue plan which will include where
appropriate an off site rescue (fire

t ... emergency response team, etc.)
team. The three previous witnesses have a
site rescue team at their respectfive] locations
that have special training. However, we have
:.:n] loca}iou;ﬁu;ut don’t have the .
uency of confined space entry or the

resources to have dedicated rescue teams that
would meet the criteria mentioned on issue
eleven [rescus team qualifications and
training] so they [coordinate] efforts with the
local emergency effort, e.g. 15 person
operation in Columbus, Ohio. And as

revious testimony indicated even an [on-
Fsite team can not always respond within
four minutes of the first perceived problem
with an entrant.

The American Society of Safety
Engineers (ASSE, Chicago Tr. 617)
argued that the important factor was
whether or not an employee could be
rescued quickly enough. On behalf of
AflSE. Mr. Jack Dobson testified as
follows:

Regarding Issue No. 12, tha criteria to be
used should be the safe removal of an entrant
in time to save a life. If a life can be saved
by outside rescue teams, then they should be

lowed. In an immedistely dangerous to life
and health atmosphers or asphyxiation, time
should be the parameter for decision making.
The explanatory paragraph in the ANSI
Standard in Section 14.1.2 addresses
emergsncy treatment ing within four
minutes for persons with cardiopulmonary
arrest. ;

Several witnesses (Chicago Tr. 537;
Houston 869, 9586, 1009) related the
response times of their on-site rescue
teams. Only half of these teams could
always respond in under 4 minutes, and
the times included only that necessary
to arrive at the permit space. Additional
time would be necessary to enter the
space and remove the entrant. Other
witnesses (Ex. 14-208; Washington Tr.
427, 480481, 576) stated that no rescue
team could adequately respond within 4
minutes.

OSHA believes that the need to
respond as quickly as possible to an
emergency within a permit spaces
indicates a preference for on-site rescue
teams wherever it is practical for the
employer to provide a rescue capability.
The response times of on-site rescuers
will nsually be much shorter than those
for typical off- site rescue and
emergency services. Unfortunately, the

of on-site teams is not always
sufficient to ensure to rescue of entrants

within the 4-minute time period
acknowledged as the goal for successful
rescue of entrants overcome by oxygen
deficiency. ** Additionally, the Agency
realizes that some employers (small
business employers in particular) will
not be able to provids the type of in-
house rescue ise required by the
final standard. Furthermore, because
they are dedicated to respondinu%fto all
types of medical emergencies, off-site
rescue services are typically better
equi%ped to treat injured employees.

In light of the fact that even the best
rescue methods can barely respond to
an emergency or relgiyeve f:;l
incapacitated employee from a permit
space within 4 minutes and that many
cannot that quickly, OSHA
believes that it is simply not reasonable
for the A to require employers to
develop capability to provide rescus
within 4 minutes of an emergency alert,
regardless of cost or practicality. More
importantly, OSHA is concerned that
requiring employers to provide any set
response time would encourage the
attempted rescue of entrants before all
precaufions necessary to ensure the
safety of rescue personnel were taken.
The Agency believes that emergency
conditions may induce rescuers
(especially those who are not full time
rescuers) to rush into the permit spacs,
in spite of the training required under
the final rule. Considering that the
incident data in the recerd document
that most of those killed in permit space
entries are would-be rescuers, the
Agency believes that the final rule
should stress non-entry rescue methods
and provisions for the safety of rescue
personnel rather than the time for such
personnel enter & permit space and to
remove an entrant.

For these reasons, OSHA has taken
several actions.

(1) The has carried forward
the proposal’s acceptance of both on-site
and off-site rescue services. The .
employer whose employees enter permil
spaces must arrange for rescue an
emergency services to be provided.

(2) final rule incorporates a
provision (discussed under the
summeary and explanation of paragraph
(k)(1) later in this saction of the
preamble) for employers providing
rescue services to equip and train the
rescue personnel properly. This

33 OSHA realizes that oxygen dsficiency is not
the only hazard faced by authorized entrants,
though, as noted sarlier, it is the leading cause of
death of permit space entrants. Scme hazards will
requize a quicker resp in order to save the
entrant, o hnm:dnolbomddw&

ckly. OSHA does believe that & 4-minuts time
limit on removing an incapacitatsd entrant from &
permit space should be the goal of every rescue
plan.
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provision applies equally to employers
who provide rescue services for their
own entrants and to employers who
provide rescue services for other
employers’ authorized entrants.

(3) OSHA has incorporated a
provision (discussed under the
summary and explanation oftgmgraph
(k)(3) later in this section of the
preamble) requiring employers to
provide retrieval systems or methods
whenever an authorized entrant enters a
permit space, unless the employer can
demcnstrate that the retrieval
squipment would increase the overall
risks of entry or that it would not
contribute to the rescue of the entrant.

The Agency believes that these
actions will help to ensure the safe and
effective rescue of injured employses
and will also provide flexibility for
employers to choose the type of rescue
service that best meets the demands of
the workplace. OSHA acknowledges
that the rescue provisions of the final
rule will not ensure that all
incapacitated entrants will be
successfully rescued from permit
spaces. However, OSHA believes that
prevention of emergencies in permit
spaces is the most effective approach to
this problem. The basic thrust of this
final rule is to require the employer to
plan for entries into permit spaces and
to provide for acceptable entry
conditions, in order to minimize the
chances that emergency conditions will
arise during entry, OSHA further
believes that when rescue is necessary,
the rescue provisions of the final rule
ensure the safety of employees
performing rescue duties. This is
particularly important in light of the
accident data in Exhibit 13-16, which
indicate that more would-be rescuers
have been killed than entrants. (This
point was noted in the preamble to the
proposal, 54 FR 24082.)

Paragraph (k)(1) of the final rule,
which is based on proposed paragraph
(b)(1), sets requirements for rescue
services. These provisions apply to any
employer who has employees enter
permit spaces to perform rescue duties.

Proposed paragraph (h)(1) would have
applied only to in-plant rescue teams.
several rulemaking participants (Ex. 14—
o4, 1‘4.—61. 14-63, 14-148, 14-213;
Washington Tr. 250~251; Chicago Tr.
374; Houston Tr. 880) recommended
that the capabilities of outside rescue
services be addressed as well. For
example, the American Industrial
Hygiene Association (Ex. 14-61) stated:
’ Minimum qualifications for outside rescue
‘eams should also be specified. These teams
siould comply with the same i
"fquiremants as the in-plant teams.

The commenters who objected to the
term "in-plant rescue team* (Ex. 14—
118, 14-123, 14-161, 14-168, 14-170)
recommended using the term rescue
capability so that the regulation would
treat all rescue services alike,

Additionally, Mr. Dick Monczke of
the International Union, United
Automobile end Agricultural Implement
Workers of America - UAW, testified
(Chicago Tr. 374) as follows:

If an outside rescue team is utilized by the
plant, there must be provisions in the
standard to requirs the outside rescue service
to review ail confined at least on an
annual besis. The outside team must also
review on at least a bi-annual basis all
previously issued confined space permits so
they understand the type of work performed
and the hazards encountered. In addition, a
written rescue plan must be developed by the
outside rescue service and made part of the
company’s confined space program. Practice
sessions must occur at least annually,

Mr, Jerry Walker of Chevron was
questioned by Mr. Thomas H. Seymour
of the OSHA panel in the Houston
public hearing. The discussion (Houston
Tr. 880) went as follows:

SEYMOUR: You mentioned about outside
rescue teams or ofi-site rescue teams, and the
employers are going to rely on them. What
kinds of criteria do you think is appropriate
that the employer should utilize if he is going
to rely on such an outside unit to determine
whether they, in fact, can be relied upon.
What kind of questions or evaluations a
prudent em&l’oyox make in finally determine
this part of his program to rely on those
outside services?

WALKER: Well, typically that should be
trained to the level of what we have as a low-
level emergency medical technician training
which we call rescue training. And we would
expsct that the people that we would
contract with or that we would have respond
would [meet] that low-level of rescue training
that we have put together.

SEYMOUR: Would you think it would be
appropriate for the host employer who is
going to rely on this outside service would
make available possibly training assistance
that they can come in and actually ses what
kinds of space that they may be called upon
to render assistance in and so on, as part of
their orientation or possible training?

WALKER: Yes. And we have done that.

SEYMOUR: Would that be a normal
practice? Should that be a normal practica?

WALKER: I am not prepared to say that. I
am saying that we would do that.

SEYMOUR: I am spesking in the Chevron
orientation, not say speaking for Shell or
anybody else. From Chevron's point of view
ig that considered a normal practice, and they
would do that if they were going to rely on
outside people for assistance?

WALKER: Right. Yes.

Mr. John Moran, OSHA’s expert
witness, noted the need for training of
all rescuers (Washington Tr. 68), as

follows:

Rescus. In none of the confined space
events previously analyzed was rescue
planned. Where impromptu rescue efforts
occurred, they were largely unsuccessful and
often resulted in additional fatalities. Indeed,
of the cases, 40 percent of the victims were
would be rescuers. NIOSH’s estimate is
somewhat higher than that. Workers within
confined spaces who are exposed to oxygen
deficient, asphyxiating and similar
atmospheres can often be saved, if rescue is
prompt and appropriate emergency medical
care is provided within four minutes. This
argues for continuous communication,
appropriate and timely removal from the
space and prompt proper emergency medical
care, including, at a minimum, CPR and first
aid skills application. Rescue attempts
resulting in the death of rescuers have been
conducted by untrained on-site fellow
workers and by rescue or police personnel
from the local community. Where local
community responders attempt rescues in
confined spaces, they are in great jeopardy,
unless they have had confined spaces rescue
training and are aware of the hazards
presented by the specific space are
entering. When such rescuers die, the tragedy
of a confined space event is extended to the
community as well, which is all [too] often
already operating with scarce resources and
marginal fire and rescue coverage.

As noted earlier, OSHA believes that
it is important to protect employees who
enter permit spaces to perform rescue
duties regardless of who their employer
is. The proposal did address the safety
of rescue personnel in paragraph (h)(1);
however, those requirements would
have applied only to in-plant rescue
teams. The proposal did not explicitly
address the safety of rescuers of outside
rescue providers, In the final rule,
OSHA is applying provisions
corresponding to proposed paragraph
(h)(1) (final §1910.146(k)(1)) to all
employers providing rescue services,
The Agency has determined that this
action is necessary to provide protection
for employees of outside rescue services
as well as those of in-plant rescue
teams.

Paragraph (k)(1)(i) requires the
employer to ensure that personnel
assigned as rescuers are equipped with,
and trained to use, all persona
protective equipment and rescue
equipment necessary to enable them to
enter and perform rescue operations in
the employer’s permit mcmired confined
spaces. This provision is basically the
same as proposed paragraph (h)(1)(i), on
which no substantive comments were
received. OSHA has made some
editorial changes to the language
contained in the proposal. For example,
as noted earlier, the final rule uses the
term “rescue service” in place of the
proposed term “in-plant rescue team”.

Paragraph (k)(1)(ii) requires the
members of the rescue service to be
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trained to perform their assigned rescue
duties. They are also required to receive
the training required of authorized
entrants under paragraph (g) of the final
rule. This is basiczally the same as
proposed paragraph (h){1)(ii), on which
no subsiantive comments were received.
OSHA mads editorial changes to the
language contained in the proposal in
order to correct the syntax. )

Paragraph (k)(1)(iii) of the finel rule
requires rescuers to 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 must, with
respect to opening size, configuration,
and accessibility, simulate the types of
permit spaces from which rescue is to
be performed.

This provision is based on proposed
paragraph (h}(1){iii). Some commenters
{Ex. 14-45, 14-63) supported the
propossed paragraph, They regarded
rescue practice as an essential part of a
successful entry system, They pointed
out that the practice readies the rescue
team for emergencies and highlights
deficiencies in rescue procedures. For
example, one commenter (Ex. 14-63)
stated:

Simulated rescue practices are strongly
endorsed. The employer may find the
respirators provided cannot fit through the
entry/exit. Maryland employers and
firefighters have had this unfortunate
experience, resulting in fatalities. Such
simulations should be practiced every six
months.

On the other hand, ARCO (14-123)
stated:

[TIhe requirement for practice rescues that
would be representative of a rescue is again,
not written as a performance standard.
Rescue teams at some facilities meay be called
vpon for a rescue in a very wide range of
different confined space situations, and it is’
unclear how they could determine a confined
space with representative size, configuration,
and accessibility. ARCO recammends
modifying this requirement to train rescue
teams simply to be able to meet their goal,
which ig performing rescues quickly and
competently.

Another commenter (Ex. 14-160) was
concerned that this requirement was too
burdensome and that the phrase
*“representative openings and portals
whose size, configuration and
accessibility closely approximate those
of the permit spaces” could be
interpreted to require different practice
sessions over the course of the year if
many different size openings were
found at the workplace. This commenter.

recommended the elimination of the
word “closely” from the text.

The Agency agrees that the language
of the proposal did not account for the
wide diversity of types of rescue
services covered by the final rule. While
soma rescue services have ready access
to the actual permit spaces or to exact
replicas of the permit spaces for
practics, others do not, OSHA does not
belisve that it iz always appropriate for
employers to make the actual permit
spaces safe for entry simply to allow the
rescue service to practice. (Of course, if
the space must be made safe for entry
for other reasons, practice could be
scheduled as part of the entry
cperation.) On the other hand, OSHA
has determined that rescua service
personnel must develop and maintain
familiarity with the types of permit
spaces from which rescue may be
required.

or these reasons, OSHA has revised
the langusge of graph (h)(1)(iii) so
that the final mf;&rr:cognizes practice in
actual permit spaces or in representative
spaces that simulate (rather than
*“closely spproximate™) the permit
spaces to be entered. In this way, the
rule would not require multiple practice
sessions for different permit spaces with
similarly sized and configure

openings. The rule anticipates that there

will be variations between similar
permit space cpenings. Additionally,
the rule allows outside rescue services
to practice in representative spaces that
simulate the permit spaces they might
have to enter. Thus, these services
would not be required to visit every
permit space every year, as long as
practice rescue are conducted in
representative spaces sometime during
the year. It is important that the practice
openings resemble those of the actual
spaces, especially in means of access
and egress. Otherwiss, as noted earlier,
the rescue service members may find
that they have trouble getting into the
space wearing personal protective
equipment and carrying rescue
equipment. In applying this rule, the
Agency expects employers to conduct
practice sessions using representations
of the types of permit spaces the rescue
service is expected to enter if the actual
spaces are not available for entry. The
final rule facilitates practice by outside
rescue services by requiring the “host
employer to provide access to the
permit spaces for planning and practice

£ OSHA disagrees with the commenter
(Ex. 14-123) who stated that it was
sufficient to require simply that
employers train rescue teams te mest
their goals. The Agency believes that the
training requirements in paragraphs

.spaces.

(k)(1)(i) and (k)(1)(ii) of the final rule dq
not, on their own, adequately ensurs
that the personnel assigned to periorm
rescues can function properly. OSHA
believes that a periodic demonstration
of the on-site rescue service’s ebility to
extract authorized entrants from permit
spaces will provide the necessary
feedback regarding the adequacy of the
rescue equipment, the rescue
procedures and the training provided
for performance of rescue from permit

The language incorporated in
paragraph (k){1)(iii) allows the
satisfactory performance of one or more
actual rescues during the 12-month
period to substitute for a practice rescue
from a given space. (Practices in other
types of spaces would still be required )
OSHA has previously recognized in
other standards (such as §1910.120,
Hazardous waste operations and
emergency response) that actual
experience at a particular task is at least
as valuable as a practice session or othes
:er of training. It should be noted that

e unsatisfactory performance of a
rescue indicates the need for further
training and doas not substitute for a
practice rescue, The intent of this
exception is that if the rescuers
performed their assigned tasks in a
satisfactory manner, they need not
perform a practice rescue for thet 12-
month period, regardless of the outcome
of the rescue attempt. OSHA also notes
that a rescue can be performed in a
satisfactory manner and the entrants,
through factors beyond the rescuers'’
control, still not survive.

Paragraph (k)(1){iv) requires all
members of a rescua service to be
trained in basic first-aid and in :
cardiopulmonary resuscitation (CPR). In
addition, at least one of the members oo
site during rescue operations must hold
current certification in first-aid and in
CPR.

This provision is based on proposed
paragraph (h)(1)(iv), which would have
required simply that at least one
member of each rescue team bold
current certification in first-aid and
CPR. S. C. Johnson and Son, Inc. (Ex.
14-45), suggested that at least two :
members of each rescue team be trained
in first aid and be CPR certified, thst
entry not be allowed unless the in-house
rescue is at full strength, and that an in-
plant rescue team *‘should not be
credited as available™ if either member
trained in first aid end CPR i
unavailable. Noting S. C. Johnson and
Son’s comment, OSHA requested
information regarding the resources
needed and availal;lle (1:(),( c;:(m ly Yﬂh

roposed paragrap 1)(iv) in Issue
l1)1 gf the bearigx;notice {54 FR 41463).
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The Agency also asked what criteria
should be set ta indicate what a rescue
{eam must do in order to function
effectively.

Many commenters called for more
training of rescue personnel (Ex. 1454,
14-61, 14-83, 14-111). For example,
one of these commenters (Ex. 14-63)
suggested thet all members of the rescue
1sam be trained in first-aid and CPR.
Another (Ex. 14-54) suggested that the
member of the rescue team designated
\o provide CPR and first-aid “should be
First Responder and preferably EMT
(emergency medical technician],"
because this training is needed to
sxtricate an injured employee from a
permit space without exacerbating his
or her injuries.

Several hearing participants also
responded to this issue. (Washington Tr.
226, 251, 385; Chicago Tr. 383, 387,
434435, 536; Houston Tr. 952-853).
Some called for more training for
rescuers (Washington Tr. 226, 251;
Chicago Tr. 383, 387; Houston Tr. 852~
953). For example, representatives of the
Communications Workers of America
(Washington Tr. 226, 251) testified that
all members of the rescue team should
be trained in first aid and CPR.
Additionally, the UAW testified
(Chicago Tr. 383, 387) in support of
additional treining requirements, as
follows:

We recommend extensive training in CPR,
use, care and inspection of breathing and

ilation gear, emergency evacuation
yment, use of two-way radios and fire
fighting equipment.

There is still a need for a more
comprehensive training for rescus teams, the
person in charge of the testing and, most
importantly, the individuals who will enter
these confined spaces. We recommend that
every worker receive fraining and that
individuals who may be participating in
rescue teams receive additional training.

Mr. Jack Dobson, testifying on behalf
of ASSE (Chicago Tr. 616-617),
recommended the use of ANSI language
dealing with training of emergency

sponse personnel. Section 15.4 of
ANSI Z117,1-19889 (Ex. 128) reads as

f, ||\ e
10HIOWS:

: 15.4 Training for Emergency Response
Personnel. Training shall includs:

15.4.1 therescue plan and procedures
loveloped for each type of confined space
they are anticipated to encounter;

15.4.2 use of emergency rescus equipment;

15.4.3 first aid and cardiopulmonary
resuscitation (CPR) techniques;

15.4.4 work location and confined space

nfiguration to minimize response tims.

VE“.oh‘m and Haas, Texas, testified
tiouston Tr, 952-853) on the utility of

having some advanced emergency
responder medical training, as follows:

All of them are what, in the State of Texas,
is called ECA, their ECA minimum,
Emergency Care Attendant. Minimum, which
is about one or two levels below a paramedic.
It is higher than first ald and CPR, however.
It requires 40 hours of training and a State-
administerad exam.

On the other hand, some rulemaking
participants questioned the need for the
rescue parsonnel to be certified in CPR
(Ex. 14-88, 14-160, 14-221; Chicago Tr.
536). They argued that the initial CPR
course would suffice and that the
annual refresher training required to
maintain current certification would be
burdensome. For example, the A. E.
Staley Manufacturing Co. (Ex. 14-221)
stated:

OSHA has proposed requiring in-plant or
outside rescue teams. (54 FR 24095 and
24105 as well as 54 FR 4163) Staley submits
that formal rescue teams may not be
necessary under many specific situations
such as those coversd by the low hazard
classification.

In situations where a hazard team is
appropriate, greater flexibility in structuring
the team should be givan e.g. OSHA should
consider changing the wording of proposed
raph 1910.146 (h)(1)(iv) to allow greater

program flexibility by not requiring one
person to be trained in both first-aid and
CPR. Equal or better treatment could be given
by hl:o people each trained in one of the two
skills.

OSHA believes that rescue nnel
need instruction in first aid and CPR. It
is recognized (Ex. 14-45; Washington
Tr. 226; Houston Tr. 953) that yearly
recertification is needed to maintain
one’s proficiency. Therefore, the Agency
has carried forward the requirement for
at least one member to be certified in
CPR. OSHA has not, however, extended
the provision to require medical training
more advanced than that proposed.
Although other forms of medical
training (such as for an emergency care
attendant or en emergency responder)
may be beneficial, such training is not
necessary bacause the medical
capabtlities rasulting from this training
is very likely to be available from other
emergency responders who will be
treating the entrant after he or she is
removed from the permit space. In fact,
paragraph (d)(9) requires the employer
to ensure the availability of necessary
emergency services (such as paramedic
services),

In light of the evidence on this issue,
the Agency has concluded that &
requirement for a lone person certified
in first ald and CPR is not sufficient
protection for injured permit space
enirants. If that one rescuer were to
depart after entry has begun or were to

become incapacitated during rescus,
thers would be no one to render this all
important first treatment in en
emergency. For this reason, OSHA has
incorporated into the final rule a
requirement for all rescue team
members to be trained in first aid and
CPR (§1910.148(k)(1)(iv}). Only one
member of the rescus service needs to
have a current CPR and first aid
certification, however.

Paragraph (k)(2) of the final rule,
which is based on proposed paragraph
(h)(2), sets requirements for employers
who retain cutside rescue services to
enter permit spaces for rescue of
entrants.

Proposed paragraph (h)(2) required
that employers who retain outside
rescue teams ensure that the designated
rescuers are aware of the hazards they
may confront when called on to perform
rescues, so that the outside rescue team
can equip, train, and conduct itself
appropriately. Virtually all of the
comments regarding proposed (h)(2)
addressed the advisability of permitting
the use of off-site rescuers. Those
comments have already been addressed
in the discussion of the introductory
language to paragraph (k).

The requirement proposed in
paragraph (h)(2) that employers inform
outside rescue services of the hazards
that may be faced during entry has been
retained as paragraph (k)(2)(i). The
language from the proposed rule has
been modified for consistency with the
terminology of the final rule.

The AFIA (Ex. 14-160) stated “In the
interest of eliminating possible
confusion, AFIA requests that OSHA
confirm in the final rule itself that an
employer has no equipment and
training obligations with respect to an
outside rescue team.” The Agency
acknowledges that an employer is not
required to train or equip off-site
rescuers. This does not meen, however,
that the employer who retains an off-site
rescue service {as no responsibility for
the adequacy of the rescue services
provided. OSHA notes that both the
proposal, through proposed paragraphs
(c)(8) and (h)(2), and the final rule,
through ‘garagra hs {d)(9) and (k)}(2),
require the employer to take measures to
enable the rescue of injured entrants.

Paragraph (k){2)(ii) of the final rule
requires an employer who retains off-
site rescue services to provide the
designated rescuers with access to
permit spaces as necessary for those
rescuers to develop an sppropriate
rescue plan and as necessary for the
designated rescuers to practice rescue
procedures in permit spaces whose
features approximate those of the permit
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spaces from which rescue may be
necessary.

This provision had no counterpart in
the proposal. As noted in the summary
and explanation of paragraphs (k)(1)(iii)
and (k)(1)(iv), earlier, several comments
suggested that all rescuers have the
training and the practice necessary for
the performance of their duties. OSHA
agrees with those commenters. A rescue
service needs to know the location,
configuration and other circumstances
of & permit space in order to develop
and practice effective rescue
procedures. OSHA has determined that
the off- site rescuer’s need for
information on the permit spaces and
for opportunities to perform practice
rescues can be satisfied only through
access to permit spaces whose size,
configuration, and accessibility
approximate those of the permit spaces
from which rescue may be required. The
Agency believes that compliance with
this requirement, while minimally
disrupting an employer’s operations,
will greatly increase the effectiveness of
off-site rescue services. It should be
noted that this provision does not
require the outside rescue service to
actually use the permit spaces for
practice; paragraph (k)(2)(ii) simply
requires that the host employer provide

ccess to the space. In performing
practice rescues, the outside service
may use any representative permit
spaces that replicate those from which
rescue may be performed, in accordance
:zlth paragraph (k)(1)(iii) of the final
8

Paragraph (k)(3) of the final rule sets
requirements for non- entry rescue
systems. OSHA has incorporated this
provision into the final rule so that
employers will have guidance regarding
the proper use of harnesses and retrieval
lines in non-entry rescue.

The performance-oriented language of
proposed paragraph (c)(7) required
employers to provide, maintain and
ensure the proper uss of the equipment,
including personal prt}tecu'va
equipment, necessary for safe entry,
OSHA notes that proposed paragraph
(d)2)(ix) includes retrieval lines emong
the examples of the personal protective
eq:iiﬁmm required to be listed in the
checklist portion of the permit. In
. addition, proposed paragraph (c)(8)
required employers to ensure that the
procedures and equipment necessary to
rescue authorized entrants from permit
spaces were implemented and provided,
and pro‘Fosed paragraph (d)(2)(vii)
required listing of the rescue equipment
provided in the checklist portion of the
permit. In the proposal, OSHA
anticipated that many employers would
use retrieval lines for rescue of entrants.

However, the Agency also understood
that some employers might use other
rescue methods, particularly when
retrieval lines would an
entanglement hazard. In Issue 12 of the
NPRM (54 FR 24087), OSHA requested
information on retrieval lines and other
types of non-entry rescue methods.

Many rulemaking participants
responded to this issue. Some of them
stated that retrieval lines are the most
appropriate form of rescue equipment,
especially when connected to a powered
winch or a device with a mechanical
advantage (Ex, 14-30, 14-35, 14-43, 14—~
61, 14-182, 14-166, 14-182;
Washington Tr. 384-395). Most
advocates of retrieval lines based their
support on successful experience with
the devices. For example, Wisconsin
Natural Gas Company (Ex. 14-185)
stated it “"has only used retrieval lines,
Records of cost or effectiveness are not
maintained. Performance history,
however, indicates that our procedures
are effective,”

At the Chicago hearing, the AFL-CIO
supplied information regarding near
misses (Chicago Tr. 311-312), This
information regarded employess who,
while wearing retrieval lines, entered a
spece that used baffles. The employees
were overcome, but were rescued using
the retrieval lines.

The use of a full body harness was
also recommended by some of these
commenters (Ex. 14-81, 14-83, 14-68,
14-182),

Other rulemaking participants stated
that retrieval lines are not always
appropriate and that the uss of retrieval
lines should not be required under
every circumstance (Ex, 14-28; 14-82,
14-73, 14-99, 14-153, 14-183, 14-187;
Houston Tr, 730-731, 862; Chicsgo Tr.
96=97). Some pointed out that these
lines pose an entanglement hazard in
certain of confined spaces,
especially if air lines and electric cords
are run into the same space. Most of
these commenters supported OSHA’s
performance- oriented approach and
suggested that retrieval lines only be
required where they ars appropriate, For
exsmple, Mr. Roger Corley, representing
the Nationel Association of
Manufacturers (Chicago Tr. 86-97),
testified:

. it appears in this section that a retrieval
ling is required in each and every confined
space entry situation. There sre gitustion|s]
Kahm retrievable lines }:amtnaifocu- irs': Rr’

ropriate, or n .Asa
brig’pmp::ple in lm ltoamml?:iler. for
example, which is a common piece of
pment, the steam drum or mud drum
often are horizontal cylinders of less than 24
inches in diameter. When people enter those
cylinders to inspect the inner surface and

perhaps their feet never enter the steam dryy,
= their feet are extended, But that’s treated
a confined space entry that a standby persoy
and all of those arrangements are there, by
obviously a retrieval line would serve ng
purpose there.

In other instances the configuration of ths
interior of a distillation columa or more
complex vessel will make a retrieval line
inappropriate. In that case, we recommend
language that would say retrieval line is 3
standard piece of equipment for a confined
space entry unless it’s somehow or other
rendered ineffective or inappropriate by the
configuration of the space being entered

Frank Rapp of the UAW also testified
(Chicago Tr. 439) that wristlets were
sometimes used where the configuration
of permit space prevented the use of
body harmess.

AYthough information on other non-
entry rescue methods was requested, no
commenters or witnesses identified
such other methods. (OSHA did receive
comments regarding the proposed
definition of “retrieval line”. These are
addressed under the summary and
explanation of paragraph (b), earlier in
this preamble.)

OSHA believes that retrieval lines can
be very effective in assisting in the
rescue of an unconscious employee
from a confined space. Their other
major advantage in rescue is that it is
not necessary for a rescuer to be placed
at risk in entering the permit space to
help remove an injured entrant. The
effectivenass of retrieval lines in rescue
is amply demonstrated by the
experience of employers currently using
this equipment for confined space
entries. On the ether hand, the Agency
realizes that many spaces do not resdily
or safely accommodate the use of
retrieval lines, As the rulemeking
perticipants noted, obstructions can
snag the retrieval line or the entrant,
and air lines and electric cords within
the space can pose entanglement
hezards. In orse.;' to provide the greatest
degree of safety while recognizing these
problems, the final rula requires the use
of retrieval systems or methods
whenever an authorized entrant enters
permit space, except in situstions, such
as those described in the record, in
which the retrieval equipment would
increase the overall risk of entry or
would not contribute to the rescue. This
is the approach taken in ANSI Z117.1.
OSHA believes that adopting the ANSI
requirement will provide the most
effective protection for employees, with
dua regard for situations in which
retrieval systems should not be used.

In enforcing this provision, OSHA
will inspect tge permit space to
determine whether or not & retrieval
system would contribute-to a rescue
without increasing the overall risk of




Federal Register / Vol. 58, No. 9 / Thursday, January 14, 1993 / Rules and Regulations

4531

entrv. The Agency will use the
following guidelines to make this
determination:

(1) A permit space with obstructions
or turns that prevent pull on the
retrieval line from being transmitted to
the entrant does not require the use of
a retrieval system.

(2) A permit space from which an
employee being rescued with the
retrieval system would be injured
because of forceful contact with
projections in the space does not require
{he use of a retrieval system.

(3) A permit space that was entered by
an entrant using an air supplied
respirator does not require the use of a
retrieval system if the retrieval line
could not be controlled so &s to prevent
entanglement hazards with the air line. .

Paragraphs (k)(3)(i) and (k)(3)(ii) set
forth requirements for the proper use of
retrieval systems. Paragraph (k)(3)(i)
requires the authorized entrants to wear
achest or full body harness with
retrieval line attached. The point of
attechment of the retrieval line must be
at the center of the entrant’s back, near
shoulder level, or above the entrant’s
head so that the entrant will present the
smallest possible profile during
removal, in case a rescue becomes
necessary. The use of wristlets in place
of the full body harness is recognized,
if their use is appropriate (that is, if a
full body harness cannot be used
becauss of the configuration of the

space).

Paragraph (k)(3)(ii) requires the
outside end of the retrieval line to be
altached to a fixed point or a lifting (or
other retrieval) device in such a manner
that rescue can begin as soon as the
rescuer (in most cases the attendant)
becomes aware that rescue is necessary.
(As noted earlier, the attendant is only
allowed to participate actively in non-
entry rescue.) A mechanical device is
required for vertical permit spaces more
than 5 feet deep.

Some commenters (Ex. 14-62, 14—
182) suggested that the retrieval line be
attached to a mechanical lifting device.
Another commenter (Ex. 14-63) focused
on the need for mechanical systems
“whenever practical” to remove
entrants from permit spaces. That
commenter stated:

Securing the line to an anchor point does
not afford the entrant an equal level of
protection, It is difficult to move dead weight
without mechanical assistance.

5.C. Johnson and Son, Inc. (Ex. 14-99)
provided a summary of conclusions
based on their near miss experiences.
Their experiences,showed that
mechanical assistance, though difficult
to provide, was necessary for
retrieval. They stated:

We found that using a simple pulley was
not "“sufficient” to lift anyone from inside a
vertical entry canfined space. An attendant
did not, by himself, have sufficient strength
to “remove” anyone from such a space....
Providing such mechanical assistance is
complicated by a general lack of room to
position such equipment above the entry
point of such and the need to keep
that entryway "cleared” for the attendant to
“observe” the entrants while they are
working.

Additionally, some commenters
addressed the advisability of using
powered winches to remove authorized
entrants from permit spaces. One
commenter (Ex. 14-54) stated:

Used powsered winches, overhead cranes,
etc. is the easiest way to impale victims, tear
off limbs and retrieve pieces and parts of
victims. The word *“Rescue” means to
remove a victim from danger to safety, not to
add danger.

Also, Caterpillar, Inc. (Ex. 14-137)
commented:

Power {winches] will not be used where
additional harm to employees may occur.

Another commenter (Ex, 14-166)
stated:

Powered retrieval winches should be
recommended where depths exceed 50 ft and
should be equipped with torque limiters of
approx. 450 Ibs to evoid damaging the
incapacitated person.

Frank Rapp of the UAW testified
(Chicago Tr. 440):

Some plants we usually [use 8] fork truck,
attach the lifeline onto the fork over a pit and
lift them up by fork truck. You can do an
extreme amount of damage to that person as
they’re ricocheting off a wall coming up.

ANSI Z117.1, Section 12.2.1 requires
a mechanical device to be available to
retrieve personnel from vertical type

rmit spaces greater than 5 feet in
depth (Ex. 129).

SHA believes that there are
circumstances where the attachment of
a retrieval line to a fixed point would
enable the attendant or other rescue
personnel to safely extract an entrant
without the need to enter the space.
OSHA further recognizes that a
mechanical device will usually be
necessary to enable rescuers outside the
space to lift entrants out of vertical
permit spaces. Therefore, the OSHA has
adopted the ANSI approach requiring a
mechanical device to be available, ifa
retrieval system is used, during entry
operations involving vertical t
permit spaces more than 5 feet ceep.
(Any permit space whose opening is
above the entrant is considered tobe a
“yertical- type t space”.) The
mechanical device used should be
appropriate for rescue service. The
employer should not use any

mechanical device, such as a fork lift,
that could injure the entrant during
rescue.

In response to a comment (Ex. 14-11),
OSHA raised Issue 15 of the hearing
notice (54 FR 41463). This issue
requested testimony and evidence
regarding the need to require that the
applicable Material Safety Data Sheet
(MSDS) accompany en injured
employee to the hospital if the injury
was caused by a hazardous substance
and regarding the need to require the
permit to contain the names and phone
numbers of persons who would make
important decisions regarding rescue
operations in a permit space,

OSHA received a comment (Ex. 14—
210) on this issue which indicated that
an MSDS would be of limited
usefulness to emergency services, end
that the administrative burden
associated with tracking and locating
the MSDS would be excessive. This
commenter wrote:

While providing [an] MSDS to accompany
an injured entrant to the hospital may help
in some cases, the injury may not be related
to a chemical. The administrative burden of
constantly tracking which chemical or ges
the entrant is exposed to during a repair
would be onsrous. Emergency information
can be provided promptly to the hospital
without specifically requiring it in the
proposed regulation.

OSHA also received testimony on
Issue 15 at the hearings (Washington Tr.
896—-897; Houston Tr, 909-810, 881;
Chicago Tr. 168-170, 368, 487, 538,
617-618).

For example, one witness (Chicago Tr.
368) testified that while an MSDS was
important, its usefulness might be
limited, stating:

Hazardous chemicals go unlisted by the
companies [or they] fail to research other
sources of data as required by the standard,
such as RTECS. Unfortunately, much of the
material found in confined spaces is waste
material and is not covered by 1610.1200
Hazard Communication Standard.

The availability of MSDSs is an important
issue and the individual who authorized
entry must assure to themselves that this
information is avallable during the
evaluation, MSDSs must also be available for
any necessary emergency treatment provided
at the job site or at least a list of chemicals
that are involved in the confined space entry.

Other commenters at the public
hearings expressed the same views. A
commenter (Houston Tr. 886-897) at the
hearings in Houston, Texas, said:

Issue No. 15, access to material safety data
sheets and other information. We recommend
that the supplying of the appropriate MSDSs
to accompany an injured employes to
medical attention should only be required
where it is clear which substance or
substances caused the injury and as long as
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a card to obtain the MSDSs does not  OSHA also recognizes that in some programs, Appendix D—Sample
delay the medical attention for the injured cages an existing procedure, not permits, and Appendix E—
employee. i involving MSDS’s, may exist which Recommended gmcedures for sewer
cazhﬁl:uh Frems that l.i.i:alﬂ mtth:i Ve%Y  provides an equal or more effective entry) with the final standard.
ofan.c’é}aemwm’  MSDS or ae ™™ means of providing chemical expasure In Issue 13 of the NPRM (54 FR
incomplete set of MSDSs in the case of data to medical personnel. 24087), public comment was requested
exposure to more than ens chemical, may A proper analysis of the hazards ina- - on the use of an appendix to the
accompany an employee to medical permit space under ph (d{2) of  confined space standard as a source of
attention.Should medical professionsls the final rule will p a list of general guidance for employers in
change their diagnosis or treatment ossible chemical exposures, which will understanding and complying with the
procedures based on incarrect or incomplets included on the permit. Therefore, standard. OSHA asked for specific
Mﬁvllsm the mt::l m ‘::'8“‘- exgploym should be able “l:lo dotf::mine recommendations and suggestions of
e thosn whether an MSDS is svaila any subjects, such as personal pratective
Md&am&me;Dnsm et 'houl? oss q  Substance to which an employes is eqmj';c‘manl or resguae proce‘:!ums. that
f:g;,m]_ 2 NESSIIAND 5 i likely to be e . commenters thought should be added to
o ; OSHA believes that it is importantto ¢, ch an appendix. The Agency, in Issue
Another haariqg participant ( ©  ensure that medical treatment facilities 14 of the proposal and Issue 5 of the
Tr. 539) also testified that methods T are provided with any available hearing notice, also requested
than providing MSDS's were available  information concerning the substances i, formation on industries which might
to provide medical personnel with to which entrants have been . be unable to develop permit programs
information an chemical exposures. While OSHA that while such  }ocaygq of their size. OSHA received
This witness stated: information may already be available to many comments on these issues. Many

Issue 14 [sic] regards chemical information, Medical facilities from other sources rulemaking participants submitted
MSDSs, be communicated to the emergency  (such as state emergency planning sample procedures or permits (Ex. 14-
medical treatment personnel treating an commissions), and that MSDS’s or 4, 1449, 14-57, 14-73, 1488, 14-170
injured employee. We encourage our similar written information may not be 14-171, 14-183 14—-201:3. 57.58 97 98
facilities to identify local medical treatment  gvailable at all in some instances, the 99, 101. 104, 105 106, 118 119, 127
centers where employees may be taken or Agency believes, besed upon the o 13-1 13.2' “3) » s : '
g" “f‘?esb:n?x:&:’.}ﬁmmmgﬁ comment and testimony received in R SR L (Ex. 24-81, 14-95

oth response to issue 15 of the hearing 14~219) offered brief statements of

method appropriate for their system, and K :
whenever an employee—what we do is even ~ 10tice, that it would be reasonable and support for the use of an appendix as a

our small sites go out and identify the prudent to require an employer to source of general guidance. For

hospital or medical treatment area, review provide MSDS's or other written ... example, ﬁ.‘\monmn Industrial

with those emergency people the chemicals information to a treatmg medical facihty Hygiene Association (AIHA, Ex. 14-61)
or hazards that our employees may be when such MSDS’s or other similar ta s 1o Sadtic ¥ Mivho nrovoss]
exposed to or our contractors, and then give  written information is alreedy required said ur;?m prop
them a list and review and provide access, to be kept at the worksite. The employer :

and also, we have a policy that any timeen \y0u1d only have to provide the ...there should at the very least be guidance
employee is injured on the site, that a information under the following to the employer in an appendix to the
company representative will travel with that conditions: standard, as how to evaluate a potential
employee to the treatment area. (1) Ifthe.MSDS or other written confined space. In that manner, the smsll

2 : } i icular would deri ch
The Agency believes that the information is already required to be s e e s 888!1‘-‘!":' (oS

identification of, and the means to kept at the worksite by other applicable toct Abie emblo
notify a responsible person during Federal (such as §1910.1200, Hazard  © .o o P Yoo

rescue orerations is a necessary part of  communication) or state regulation, and  AIHA maintained that information

rescue planning. Compliance with (2) If there exists an MSDS or other was especially needed on the subjects of
paragraph (d)(9) of the ﬁm;l rule, which  written information for the specific hlazarq recognition and emergency
requires employers to implement substance or substances to which the planning. : 1
procedures for rescuing emp]oyeesp?;opy: entrant has been d. A comment frqm .tha National Fire
a permit space, will necessarily involve Accordingly, OSHA has included Protection Association (Ex. 14-42)
provision for proper notification of the  paragraph (k){4) in the final rule to recommended the use of national
appropriate management personnel. requires that, if an injured entrant is consensus standards in the formulation
n addition to the comments and exposed to s substance for which an of appendix material, as follows:
testimony, OSHA notes that the MSDS or other similar written If the American National Standards
Superfund Amendments and information is already required to be Institute issues the revised ANSI Z117,
Reauthorization Act of 1986 (SARA) kept at the worksite, the MSDS or other  reference to it may be helpful, since it
(Subtitle B, Section 311) requires written information be provided to the  contains mandatory and explanatory :
employers who produce, use, or store treating medical facility. Employers can  8vidance. The regulations should “;lc"'d";;“\
hazardous chemicals (as defined in 20 comply with this provision by having model c.‘mﬁm’.d:p“‘;)ep.mgm;‘:a‘m SRIRE
CFR §1910.1200) in excess of that information accompany the of permits which are being ueed.
Environmental Protection Agency (EPA) employee to the medical facility or by Another commenter (Ex. 14-44) not“"'i
limits to provide MSDSs to the state providing it to the facility as soon as that an appendix could provide valuahle
emergency planning commission, the practicable after the employee’s arrival  information to employers who do not
local emergency planning committee, there. Appendices have experience in permit space
and the local fire department. OSHA OSHA 1s including five non- programs, as follows:
notes that hospitals are represented on ~ mandatery appendices (Appendix A— There are & ntumber of items which would
the local emergency plenning committee Decision flow chart, A pendix B— be helpful in an appendix as a source of
and therefore should be aware of the Procedures for atm geric testing, general guidance, Due to the broad industrial
types of chemicals in the community. Appendix C—Examples of permit application of this document the information
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will have to be rather generic in nature, but
could still be helpful in guiding the
uninitiated in developing a good program.
This information could include: types of
protective equipment; types of retrieval
squipment; types of acceptable lighting and

trical equipment; types of detection
.quipment; types of acceptable

unications; typical permits and
Jifications; basic entry procedure; etc.

The State of Maryland Occupational
Safety and Health Program (Ex. 14-63)
responded at length to the importance of
using appendices, stating, in part:

As an absolute minimum, Maryland would
rscommend an Appendix providing guidance
in each of the [following] areas|:] hazard
identification procedures, the monitoring and
evaluation procedures, personal protective
squipment requirements, rescue equipment
and procedures and training of personnel.
OSHA notes, on p. 24092 of the preamble,
“That employers have not been sufficiently
careful about authorizing permit space entry,
and believes that only a systematic approach
will ensura that entrants receive the
necessary protection.” If this is true in
industries already using permit entry, it is
more important to offer guidance through a
saries of systematic steps to employers who
will encounter these requirements for the
first time and who may have little
competence in this area.

. * - * - *

There should be a training section or &n
Appendix incorporated into the standard,
which offers an outline or & lesson plan
which addresses each item to be covered,
such as reading instruments, monitoring,
ventilation, rescue, etc.

* * L * -

Since most confined space fatalities are
multiple fatalities created by the attempts of
rescuers, improperly trained and equipped,
to bring the fallen employee out of the space,
this is one of the crucial factors in the

ng. If an appendix is prepared with a
ng outline, this should be stressed.
Emphasis was supplied in original.]

Maryland also suggested that the
:ppendix be used to address the
requirements in proposed paragraph
(d)(4) relating to hot-work permits. In
their statement directed specifically at
NPRM Issue 13, they remarked that the
appendices should explain each

ndividual paragraph of the standard
x.l;'ld provide additional information on
them. They also listed the following
suggested subjects: Permit vs. non-
;:em}it spaces, approaches to
ventilation, instrumentation, isolation,
lockout and tagging, draining and
ﬂ““’.h“’g‘ testing, personal protective
equipment, check in and out,
attendants, rescue, and training.

In their comments addressing
proposed paragraphs (d)(2)(i) through
(v), relating to information to be placed
on the permit, Organization Resources
Counselors, Inc, (Ex. 14~143),

recommended that OSHA meke the
standard addressing these elements as
short as possible and that OSHA put the
details of these provisions in the
appendix. ORC specifically endorsed
the use of an appendix, stating:

ORC supports the publication of non-
mandatory appendices which contain
information and additional guidance on
compliance with the standard. Samples of
specific procedures, examples of permits,
stc., might be quite useful to employers who
do not have permit programs now and wish
to understand the type of information that
they will need to evaluate and the type of
program they will have to implement to be
in compliance with the standard.

Other commenters (Ex. 14-170, 14—
195) supported the view that the
appendices could be used to assist
employers in their efforts to comply
with the standard. Still another
commenter (Ex. 14-208) stated that
additional guidance was needed
concerning the content of the permit, as
follows:

To further assist employers in complying
with the standard, CWA District 1
recommends that OSHA require employers to
adopt the sort of checklist that has been
developed by NIOSH in its Guide to Confined
Spaces. The NIOSH checklist or its
equivalent could bs made an additional
appendix to 1910.146. [Emphasis was
supplied in original.]

By contrast, Edison Electric Institute
(Ex. 14~171) was concerned that the
sample permits found in the proposed
appendix would pose compliance
problems for employers who did not
follow them exactly, stating:

EEI is concerned with the use of the forms
listed in the non-mandatory appendix C to
the proposal. Although they are advisory in
nature, failure of an employer to include all
of the suggested points could be considered
as evidence of a violation or negligence.
Although OSHA could not base a citation on
the appendix, it could be used by a claimant
to establish a standard of care in a third party
lawsuit initiated after an accident.

Some of the participants in the public
hearings also addressed appendices. For
example, Keith Mestrich, on behalf of
the Food and Allied Service Trades -
AFL-CIO, recommended that OSHA
include sample permits in an appendix
(Chicago Tr. 42). John Nicol, testifying
for the Chemical Manufacturers
Association, recommended that OSHA
include a sample training program in
the appendix (Chicago Tr. 142).

Two commenters (Ex. 14-14, 14-98)
responded specifically to Issue 14 in the
proposal, suggesting that the rendering
industry and the wastewater industry
may not have sufficient resources to
develop their own permit programs,

OSHA believes that non-mandatory
appendices are a valuable tool to convey

helpful information to assist employers
in complying with the standard. OSHA
does not agrea with the view that the
information in these non-mandatory
appendices will be used for enforcement
of the standard by the Agency’s
compliance staff. Based on the needs of
em&loyers and employees as described
in the record, OSHA has carried forward
two of the proposed appendices (the
decision flowchart and the sample
permit), has not carried forward one (the
list of references) and has incorporated
three others not included in the
proposal (the procedures for
atmospheric testing, the examples of
permit programs and the recommended
procedures for sewer entry).

Appendix A, Permit-required
Confined Space Decision Flowchart, has
been updated to be consistent with the
final standard’s provisions. The
information in the flowchart is based on
the Agency’s analysis of how the
requirements of the final rule would be
applied to any given workplace.

Appendix B, Procedures for
Atmospheric Testing, has been included
in the final rule. It contains detailed
recommendations on the purpose and
types of atmospheric testing.
Information of this type, though vital to
an employer’s permit program, is too
lengthy and detailed to be placed within
the regulatory text. OSHA Eas therefore
incorporated Appendix B into the final
rule. The information in this appendix
is based on the many actual permit
space programs submitted to the record.

Appendix C, Examples of Permit-
required Confined Space Programs, has
been incorporated into the final rule,
OSHA believes it would be helpful to
provide sample permit programs as well
as samples of permits. The information
in this appendix is based on the many
actual permit space programs submitted
to the record.

Appendix D contains sample permits.
OSHA, responding to comments
concerning proposed Appendix C,
which also contained semple permits,
has improved and upgraded the
examples from the proposal. The
information in this appendix is based on
the many actual permit space programs
submitted to the record.

Appendix E, Sewer System Entry, has
been included in the final rule, Sewer
entry differs in several respects from
most other types of permit entry. (The
appendix itself discusses these
differences.) OSHA believes that these
differences, while not so great so as to
require separate treatment in the
standard's regulatory text, do dictate at
least a detailed discussiow in a non-
mandatory appendix.
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Propesed Appendix B, which
contained references for further
information, has not been carried
forward into the final rule. OSHA
believes that the inclusion of this list in
the actual standard is unnecessary.
Much of the information from these
references is outdated, and the
remainder will likely become outdated
in a few years. OSHA has, however,
presented a list of references for
interested parties in Section IV,
References, later in this preamble.

Discussion of Issues

The NPRM (54 FR at 24086) sef out
18 issues regarding which OSHA sought
information. The hearing notice (54 FR
41461) set out 15 issues, based on the
NPRM comments, on which the Agency
requested testimony, evidence, and
additional comments. Most of the
NPRM and hearing notice issues related
to particular provisions of the proposed
rule, The comments, evidence, and
testimony received in response to those
issues are covered in the Summary and
Explanation discussion for the pertinent
provisions of the final rule. The rest of
the issues requested information that
would assist OSHA in evaluating the
impact of the A)ropoaod rule. The
comments and testimony received in
response to those issues are discussed in
the following paragraphs and in Section
V1, Summary of the Final Regulatory
Impact Analysis and Regulatory
Flexibility Analysis, later in this
preamble.

Issue 7 of the NPRM (54 FR 24087)
noted the proposed rule’s emphasis on
engineering and work practice controls
for atmospheric and asked what
provisions OSHA should add to address
nipping or crushing hazards. Several
commenters (Ex. 144, 14-30, 14-35,
14-50, 14-57, 14-62, 14-63, 14-71, 14~
81, 14-88, 14-94, 14-110, 14-111, 14—
118, 14-131, 14-137, 14-157, 14-161,
14-162, 14-170, 14-179, 14-182, 14—
187, 14-193, 14-199, 14-219)
responded to this issue. The great
majority of these commenters were of
the opinion that mechanical hazards,
such as nipping or crushing, would be
best handled by other stan , such as
§1910.147, Control of hazardous energy
sources (lockout/tagout, already in
existence. For example, The
Shipbuilders Council of America (Ex.
14-62) said:

peculiar to confined spaces,
and not address all of the hazards to which
e;ihtmnts could be X S(;tbelim&ah that
other safety hazards, such as X
mubm,ﬂgbﬁng.mmﬂmgwmmud
lock-out, etc. should be governed by their
respective standards,

Likewise, the Kerr-McGee Corporation
(Ex. 14-161) expressed the view that
other standards should address
mechanical and physical hazards,
stating: :

OSHA asks what additional provisions
would be appropriate to protect employees
against physical and mechanical hezards.
Kerr-McGee believes that protection
against such hazards is already provided by
other OSHA standards including, but not
limited to, O and the new lockout/
tagout rule, 1810.147, effective October 31,

1989. While permit entries may require
control of hazardous sources (lockout/

tagout), OSHA should kesp the two rules
separate by referencing, rather than
incarporating portions of one rule in the
other. [Emphasis was supplied in original.}

Some commenters (Ex. 14—4, 14-35,
14-50), while not exclusively
addre;sing physical hazards, did
provide examples of specific equipment
or procedures that would be involved
with hazards other than atmospheric.
Some of the equipment listed in these
comments were non-sparking tools and
various explesion- proof devices. One
commenter (Ex. 14-50} mentioned that
permit spaces should be evaluated for
excessive temperature and noise, in
addition to proper levels of
lighting.Another commenter (Ex. 14-63)
believed that these hazards needed to be
addressed in the final standard.

Under most conditions, the lockout/
tagout standard in §1910.147 properly
addresses the control of hazardous
energy sources within permit spaces. In
fact, employers must deenergize and
lock out or tag energy sources for
machinery within a permit space with
§1910.147, in addition to other
measures required by final §1810.146,
whenever servicing and maintenance is
performed on that equipment. However,
even if icing and maintenance is not
being performed (in which case
§1910.147 would not apply), §1910.146
reqltl;i;:}gm employer to isolatelhanrds
withi space to protect employees
vt g oo
sources ma present in
permit space. T{h approach is not only
performance oriented, but it also avoids
placing unnecessary details in the
Permit- Confined Spacs final
rule. The Agency has addressed the
hazards associated with energy sources
in paregraph (d)(3)(ii), which requires
the employer to take meesures to isolate
the spacs, and in ph (£)(8), which
requires the permit to list the measures
used to isolate the space. OSHA believes
that these requirements will ensure that
empz?m have considered the energy-
related hazards m be found in
permit spaces employers have
taken measures to eliminate or control

those hazards before employees enter
those spaces.

The proposed rule tock a
performance-oriented epproach to
regulating employee safety in permit
space entry operations. In the preamble
to the proposal (54 FR 24087), OSHA
explained that this approach was
chosen to provide employers with
maximum flexibility in determining
how to protect their employees and
raised Issue 9 of the NPRM, in which
public comment was requested on
whether or not this approach was
appropriate and on what proposed
provisions should be revised to use
specification language. Additionally,
OSHA asked if thers wers any
provisions that used specification-type
language where performance-orientad
language should be substituted.

A substantial number of the
commenters who responded to this
issue (Ex. 14-27, 1428, 14-30, 14-35,
1443, 1447, 14-50, 14-57, 14-73, 14~
98, 14-161, 14-170, 14-183) expressed
overall agreement with the use of
performance language. Many supported
the use of performance language with a
few brief words. For example, Transco
Energy Company (Ex. 14-35) stated:

[Performance language] is desirable and
will allow employers maximum flexibility in
establishing their safe work practices and
procedures.

In the same vein, the American
National Can Company (Ex. 14-47)
stated:

Generally, we endorse the ance-
oriented style of the standard and
suppart its intent and objective. We believe
it represents a professional effort to produce
a constructive framework for reducing the
national casualty rate associated with the
entry of confined spaces.

Another commenter (Ex. 14-50)
expressed his opinions, as follows:
... it 18 better to provide ance

perform
language for many of these items as opposed
to specific non-flexible requirements.

Monsanto Company (Ex. 14-170)
offered support for the use of
performance-oriented e in
OSHA standards, but recommended that
the rule provide clarification with
respect to what is ed of the
employer in terms of compliancs, as
follows:

The standard should have clarity of
language supported by examples so that
employers can understand the range of
methods for acceptable compliance.

The GATX Terminals Corporation
(Ex. 14~183) stated their reasans for
promng' performance language, as

follows:
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| concur with your performance-oriented,
«stematic approach and highly recommend
1hat the flexibility that you ere trying to build
into the program remains & viable part of the
final rule. 1 {emphasize] this due to the fact
that confined space "hezards’ vary from one
extreme to the other and the characteristics
of sach are directly contingent on site-
specific hardware and the individual
[company’s] standard procedures.

If companies do not have the flexibility to
dovelop what they feel to be the priorities,

the ‘real’ hazards may continue to exist. On
the sams note, employess who are involved
with confined spece entry {CSE) are already
required (and wmetim{%ﬂ to follow
a variety of procedures. I addi :
procedures are required in the future and

they are perceived to be redundant or
urmecessary by the workforce, an attitude of
non- importance may develop—which is the
last thing that OSHA or industry wants to
happen when addressing this subject.

The National Fire Protection
Association [Ex. 14—42) also agreed that
the proposal’s performance &
was appropriate, stating:

The accident statistics indicate for the most
part that it is the failure of management to
actively identify confined spaces and hazards
in their workplace and provide adequata
awareness training for all employees.
Accidents have not oocarred the
wrong bazards are identified or because the
wrong atmospheric exposurs levels were
applied. No, accidents have occurred because
no one aven bothers to identify and evaluate
the hazards.

It should be the function of this regulation
to provide the framework for management to
use to develop individual systems for
recognition, evaluation and control of
hazards associated with confined spaces
which their workers will enter, The system
should be in the form of a written safe work
practice and should include designation of
testers (professionel and qualified as
necessary). The system should include
performance evaluation of the testers and
warkers. The system should also address
non-soutine satry, such as emergency or
rescue,

Another commenter [Ex. 13-28) noted
the difficulty of applying specification-
type standerds to industries with widely
varying circumstences, as follows:

The performance oriented ch is
appropriate. I'va besn mvolv:gp\:riot‘;l two
ANSI standards and find that what is fine for
one industry is impractical for another. 1 did
not note any language problems, i.e.,
performance versus specification.
~ The comment end testimony received
in response to Issue 8 in the NPRM
serve to confirm OSHA’s belief that
performance, rather than specification
type standards, best serve the purpose of
protecting employees from the hazards
of permit space entry while allowing
employers to choose the best methods
and procedures available to them for
carrying out their responsibilities under

the permit-required confined space
standard. OSHA has therefore carried

forward to the final rule the approach of
using performance language whenever

In spifa of their support for the

iented language
contained in the proposal, some
rule (Ex. 14-62, 14—
118, 14-143, 14-150, 14-168) found
certain proposed requirements to be too
specification oriented. For example, the
Chemical Manufacturers Association
(Ex. 14-118) supporied the
performence-oriented

proposal. they
proposed §1810.146(c)(1), stating:

... the hazard identification and employee
informetion sections do not adhere to the
performance philosoplhy. This departure
from that approach compromises the overall
effectiveness of the standard.

The Shipbuilders Council of America
(Ex. 13-62) argued that proposed
paragraph (i) was not sufficiently
performance oriented, as follows:

OSHA should modify paragraph (i)
[Special permits for entry into low-hazard
permit spaces] to provide more performance-
oriented language...

Qrganization Resources Counselors,
Inc. (Ex. 14-143) offered two examples
of regulatory language they belisved to
be too detailed and inconsistent with a

rformance standard approach, as

Paragraph (d){2)(iii) states that “
for purging, inenjn%ovantilating and
flushing...” should be included on the
permit. Further, paragraph (d)(2)(v) cells for
“tosting and toring equipment and
procedures...” to be included in the permit.
Procedures for f&;: items cﬁmon befwoxm
They are part o entry,
and mekpmwupunmmmnhmld be il
addressed by the checklist, but the
procedures themsslves should not be part.of
the permit.

The Pennzoil Company (Ex. 14-150)
echoed the same concern about permit
systems addressed in proposed
paragraph {d}{2). They stated:

[We) believe that the specifications listed
includs too much detsil to be consistent with

An
excellent example 1s {paragraph (d)(2)(iii)]
which requires ures for

inerting, ventilating, and flushing..” These
procedures are very extensive, and ars part
ofthepnpmﬁen.mtpaﬂoﬂ:.hfmﬂt.m
otmplation of fsse stape. Wo beliove thal
comp! of &um ‘We believe that
[paragraph (d)(2)(iii)] should simply state
“...the measures used to remove or control
potential hazards.” [Emphasis wes supplied
in original.]

Similar concerns about permit
systems as addressed in proposed

§1910.146(d)(2), (d)(3) and performance
language were raised by the American
Petroleum Institute (Ex. 14-168). In
discussing proposed paragraph (d}(2),
API stated:

While in concept, the
specifications listed in this section are far too
detailed, inconsistent with the desired
performance ch, and in soms cases
simply are not achisvable.

OSHA has taken these and sll other
comments, testimony, and evidence into
consideration in the promulgation of the
individual requirements of the final
rule. OSHA believes that the final rule
is written in terms of performance to be
achieved rather than in terms of how to
achieve the desired performance to the
greatest extent consistent with effective
employes protection from the hazards of
permit space entry. Comments on the
individual provision of the proposal
that were thought to be too detailed are
discussed under the summary and
explanation of the corresponding
provision of the final rule.

OSHA recognizes that the hezards
associated with particular permit spaces
differ in nature and degree according to
the type of space being entered. In the
notice of proposed rulemaking, the
Agency proposed to allow smployers
the flexibility to tailor their permit
space programs so that the particular
conditions encountered are taken into
account. However, the preamble to the
proposal noted that the relative cost
effectiveness of the rule [as calculated in
the preliminary regulatory analysis)
varied greatly from SIC to SIC, if this
analysis were corrsct, the rule as
proposed would have been much more
cost effective in some industries than in
other industries.

To ensure the cost
effectivensss for the final rule, OSHA
posed, in Issue 17 of the NPRM (54 FR
24087), a series of questions relaied to
minimizing the burden of the rule on
employers while maximizing safety for
employees. Commenters were requested
to identify areas where the
posed by the spaces invalved were not
as great as those anticipated by the
standard and, alternativsly, areas where
the hazards were more serious.

Interested parties ing to this
issue identified seversl types of spaces
that they claimed wers covered by
groposed §1910.146(i) but that were not

azardous encugh to be regulated as
permit-required confined spaces. Some
of these commenters identified open
trenches, ditches, excavations, and
diked areas as examples of such spaces
(Ex. 14-35, 1443, 14126, 14-183, 14—
184), The commenters noted the lack of
full enclosure of the spaces’
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atmospheres (the tops of the spaces are
open) and the relative ease of egress
from these areas. Because of this, they
maintained that trenches, ditches,
excavations, and diked areas do not
pose sufficient hazards to warrant
regulation as permit-required confined
spaces.

OSHA agrees with these comments.
The Agency believes that these areas
will not normally meet the definition of
"permit- required confined space” and
will not, therefors, usually be subject to
final §1910.146. A detailed discussion
of issues related to proposed paragraph
(i) is contained in the summary and
explanation of paragraph (c)(5) of the
final rule.

Many other commenters argued that
telecommunication manholes and vaults
did not warrant all the procedures
roquired under proposed §1910.146 (Ex.
14-104, 14-106, 14-108, 14110, 14—
139, 14-142, 14162, 14-167, 14-187,
14-194, 14-195, 14-207). They
maintained that such manholes and
vaults were adequately covered by
existing §1910.268(o) and argued that
accident experience under the
telecommunication standard clearly
demonstrated that employees working
in these manholes and vaults were
edeciuately protected without further
regulation. These commenters also®
pointed out that manhole entry posed
limited hazards in comparison to entry
into permit-required confined spaces,
especially when all the requirements of
§1910.288 ara followed. !

OSHA also agrees with these
commenters. In fact, under the final
rule, employee entry into
telecommunications manholes and
vaults will normally be covered under
§1910.268 rather than §1910.146. (This
was also true under the proposal,
although it may not have been clear.)
For additional information regarding the
application of §1910.146 to the
telecommunications work, see the
discussion of final §1910.146(a) earlier
in this preamble.

With regard to the question of why
the cost effectiveness of §1910.146
varied widely from SIC to SIC, very few
commenters had concrete answers.
Three respondents doubted the accuracy
of the underlying data (Ex. 14-62, 14—
63, 14-172). For exampls, the State of
Maryland’s Occupational Safety and
Health program stated:

MOSH would certainly question the data
collection of several of the industries for
which there appear o be no fatalities on the
chart provided. It is hard to believe that in
agriculture (silos), textile mill products
(process vessels, bleaching vats), tobacco
manufacturing (mixers, vats), printing and
publishing (tanks for inks and solvents) that

there have been no confined spacs fatalities,
especially since MOSH recalls articles on
such, although no specifics are readily
available.

Most commenters argued that the best
way to handle the problem of
maximizing the cost effectiveness of the
rule was to promulgate a performance-
oriented standard that provides the
emplogar with the flexibility to adapt
his or her confined space entry program
to the hazards posed by the spaces
found in the workplace (Ex. 14-35, 14—
43, 14-57, 14-73, 14-81, 14-137, 14~
161, 14170, 14-193). In this manner,
they contended, the employer assumes
the responsibility for employee safety
and has the freedom to choose the least
costly method for adequately protecting
his or her employees. One of these
commenters, Mr. Gerald Beaumont of
Beaumont and Associates (Ex. 14-57),
recognized that, even with the wide
range of hazards posed by confined
spaces, there are certain common
dangers: '

It is appropriate to allow trained
supervisors and safety professionals to apply
their judgement in protecting employses
within the structure of this proposed
standard. Some industries may not have
confined space fatalities listed because of
limited exposure to confined spaces.
However, the hazards of oxygen deficiency
and naturally generated toxic gases are
potentially present in all confined spaces
along with the possible release of flammeble
or toxic materials by the work activity, and
thus should be evaluated prior to authorizing
entry.

OSHA agrees that & performance-
oriented standard is the most cost
effective approach to regulation. The
Agency took this approach in proposing
§1910.146 and has refined it in the final
rule. The final rule permits employers to
specify whatever procedures he or she
believes will best protect his or her
employees. However, OSHA is requiring
certain precautions to be taken for all

ermit-required confined spacs entries,

ause, as noted by Mr. Beaumont and

as conclusively demonstrated by the
many accident dosc:idpﬁons in the
record, certain hazards are common to
all regulated spaces. There is no
evidence in the record that spaces
regulated by the final rule are safer in
any one industry than in another. The
Agency strongly believes that this final
rule will prove to be cost effective in
preventing the deaths of and injuries to
employees from the hazards posed by
confined spaces.
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V. Statutory Considerations
A. Introduction.

OSHA has described the hazards
confronted by employees who enter
permit spaces and the measures
required to protect affected employees
from those hazards in Section 1,
Background, end Section TH, Summary
ond Explanation of the Standard,
respectively, earlier in this preamble.
The Agency is providing the following
discussion of the statutory mandate for
OSHA rulemaking activity to explain
the legal bass for its determination that
the parmit space standard, as
promulgated, is reasonably necessary to
protect affected employees from
significant risks of injury and death.

Section 2{b)(3) of the Occupational
Safety and Health Act anthorizes “the
Secretary of Labor to set mandatory
occupational safety and health
standards epplicable to businesses
affecting interstate commerce”, and
section 5(a)(2) provides that “[e]ach
employer shall comply with
occupational safety and health
standards promulgated under this Act”
(emphasis added). Section 3(8) of the
OSH Act (29 U.S.C. § 652(8)) provides
that “the term "occupational safety and
health standard’ means a standar:
which requires conditions, or the
adoption or use of one or more
practices, means, methods, operations,
or processes, reasonably necessary or
appropriate to provide safe or healthful
employment and places of
smployment.”

In two recent cases, reviewing courts
have expressed concern that OSHA’s
interpretation of these provisions of the
OSH Act, particularly of section 3(8) as
It pertains to safety rulemaking, conld
lead to overly costly or under-protective
sa .‘luty standards, In International Union,
UAW v. OSHA, 838 F.2d 1310 (D.C. Gir.
1991), the District of Columbia Circuit

rejected substentive to
OSHA's hohmﬁug?;tmd and
denied a request that enforcement of

that standard be stayed, but it elso
expressed concern that OSHA's
mtﬁmﬂhﬂ of the OSH Act could lead
to o:tly standerds thet are very costly
and only minimally protective. in
National Grain & Feed Ass’n v. OSHA,
866 F.2d 717 (5th Cir. 1989), the Fifth
Circuit concluded that Congress gave
OSHA considerable discretion in
structuring the costs and benefits of
safety standards but, concerned that the
grain dust standard might be under-
ive, directed OSHA to consider
adding a provision thet might further

reduce signi ficant risk of fire and

courts must defer. {See for example,
Building & Constr. Trades Dep't, AFL-
CIO v. Brock, 838 F.2d 1258, 1266 (D.C.
Cir. 1988); Industrial Unrion Dep’t, AFL-
CIO v. American Petroleum Inst., 448
U.S. 607, 655 n. 62 (1980).) At the same
time, the agency’s technical expertiss

and policy-mhng-' authority must be
exercised within discernable

] The lockout/tagout and
grain handling stendard decisions
seught from OSHA more clarification on
the agency's view of the scope of those
parameters. In light of those decisions,
OSHA believes it would be useful to
include in the preamble to this safety
standard a statement of its view of the
limits of its rulemaking authority
and to explain why it is confident that
its interpretive views have in the past
avoided: y extremes and
continue to do so in this rule.
thasm‘d briefly, the OSH Act requires

t, before promulgating eny
occu.pcﬁmg standard, OSHA
demonstrate on ial
evidence in the record as a whale that:
(1) the p standard will
substantially reduce a significant risk of
material harm; (2) compliance is
technologically feasible in the sense that
the protective messures being required
already exist, can be into
existence with available technology, or
can be created with technology that can
reasonably be developed; (3)
compliance is economically feasible in
the sense that industry can absorb or
pass on the costs without major
dislocation or threat of instability; and
(4) the standard is cost effective in that
it employs the least expensive
protective measures capable of reducing
or eliminating significant risk.
Additionally, safety standards
must be co: ible with prior agency

action, must be responsive to significant
comment in the record, and, to the
extent allowed by statute, must be
consistent with applicable Executive
Orders. These elements limit OSHA"s
regulatory discretion for safety
rulemaking and provide s decision-
making framework for developing a rule
within their parameters.

B. Congress concluded that OSHA
regulations are necessary to protect
workers from occupational hazards and
that employers should be required to
reduce or eliminate significant
workplace health und safety threats.

At section 2{a) of the OSH Act (29
U.S.C. § 651[a)), Gongress announced its
determination that eccupational injury
and illness should be eliminated as
much as possible: “The Congress finds
that occupatienal injury and illness
arising out of work situations impose &
substantial burden upon, and are a
hindrance to, interstate commerce in
terms of lost production, wage loss,
medical expenses, and disability
compensation payments.” Congress
therefore declared “it to be its purpese
and policy ... to assure so far as possible
every working man and woman in the
Nation safe ... working conditions [29
U.S.C. § 651(0)1."

To that end, Congress instructed the
Secretary of Labor to adopt existing
federal and consensus standards during
the first two years after the OSH Act
became effective and, in the event of
conflict among any such standards, to
“promulgate the standard which assures
the greatest protection of the safety or
health of the affected employses [29
U.S.C. § 655(a)].” Congress also directed
the Secretary to set mandatory
occupational safety standerds (28 U.S.C.
§ 651{b)(3)), based nn a Tulemaking
record and substantial evidence (29
U.S/C. § 655(b)(2)], that are “reasonabl
necessary or appropriate to provide saie
... employment and places of
employment.” When promulgating
permanent safety or health standards
that differ from existing nationsl
consensus standsrds, the Secretary must
explain “why the rule as adopted will
better effectuate the purposes of this Act
than the national consensus standard
[29 U.S.C. § 655(b){8)]."
Correspondingly, every smployer must
comply with OSHA standards and, in
addition, “furnish to each of his
empiloyees employment and a place of
employment which are free from
recognized hazards that are causing or
are likely to ceuse death or serious
physical harm to his employess [29
U.S.C. § 654(a)].”

4 understoed that the Act
would create substantial costs for
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employers, yet intended to impose such
costs when necessary to create a safe
and healthful working environment.
Congress viewed the costs of health and
safety as a cost of doing business....
Indeed, Congress thought that the
financial costs of health and safety
problems in the workplace were as large
as or larger than the financial costs of
eliminating these problems [American
Textile Mfrs. Inst. Inc. v. Donovan, 452
U.S. 490, 519-522 (1881) (ATMI);
emphasis was supplied in original].”
¥[Tlhe fundamental objective of the Act
lis] to prevent occupational deaths and
serious injuries [Whirlpool Corp, v.
Marshall, 445 U.S. 1, 11 (1980)].” “We
know the costs would be put into
consumer goods but that is the price we
should pay for the 80 million workers
in America [S. Rep, No. 81-1282, 1st
Cong,., 2d Sess. (1970); H.R. Rep. No.
91~-1291, 915t Cong., 2d Sess. (1970),
reprinted in Senate Committee on Labor
and Public Welfare, Legislative History
of the Occupational Safety and Health
Act of 1970, (Commitiee Print 1971)
(“Leg. Hist.”) at 444 (Senator
Yarborough}]." “Of course, it will cost a
little more per item to produce a
washing machine. Those of us who use
washing machines will pay for the
increased cost, but it is worth it, to stop
the terrible death and injury rate in this
cou;xtry [Id. at 324; see also 510-511,
517).”

[Tihe vitality of the Nation’s economy will
be enhanced by the greater productivit
realized through saved lives and useful years
of labor.

When one man is injured or disabled by an
industrial accident or disease, it is he and his
family who suffer the most immediate and
personal loss, However, that tragic loss also
affects each of us. As a result of occupational
gccidents and disease, over $1.5 billion in
wages I8 lost each year [1870 dollars], and the
annual loss to the gross national product is
estimated to be over $8 billion. Vast
resources that could be available for
productive use are siphoned off to pay
workmen’s compensation and medical
€XPEenses....

Only through a comprehensiva approach
can we hope to effect a significant reduction
in these job death and casualty figures, [Id.
at 518-19 (Senator Cranston))

Congress considered uniform
enforcement crucial because it would
reduce or eliminate the disadvantage
that a conscientious employer might
experience where inter-ind or
intra-industry competition is present.
Moreover, “many employers—
particularly smaller ones—simply
cannot make the investment
in health and safety, and survive
competitively, unless all are compelled
to do]s? [Leg. Hist. at 144, 854, 1188,
1201)."

Thus, the statutory text and legislative
history make clear that Con
conclusively determined that OSHA
regulation is necessary to protect
workers from occupational hazards and
that employers should be required to
reduce or eliminate significant
workplace health and safety threats.

C. As construed by the courts and by
OSHA, the OSH Act sets a threshold
and a ceiling for safety rulemaking that
provide clear and reasonable
parameters for agency action.

OSHA has long followed the teaching
that section 3(8) of the OSH Act requires
that, before it promulgates “any
permanent health or safety standard, [it
must] make a threshold finding that a
place of employment is unsafe—in the
sense that significant risks are present
and can be eliminated or lessened by a
change in practices [Industrial Union
Dep’t, AFL-CIO v. American Petroleum
Inst., 448 U.S, 607, 642 (1980)
(plurality) (Benzene); emphasis was
supplied in originall.” When, as
frequently happens in safety
rulemaking, OSHA promulgates
standards that differ from existing
national consensus standards, it must
explain ‘‘why the rule as adopted will
better effectuate the purposes of this Act
than the national consensus standard
[29 U.S.C. § 655(b)(8)].” Thus, national
consensus and existing federal
standards that Congress instructed
OSHA to adopt summarily within two
years of the OSH Act’s inception

rovide reference points concerning the
east an OSHA standard should achisve
(29 U.S.C. §§ 655(a)).

As a result, OSHA is preclhuded from
regulating insignificant safety risks or
from issuing safety standards that do not
at least lessen risk in a significant way,

The OSH Act also limits OSHA's
discretion ta issue overly burdensome
rules, as the agency also has long
recognized that “any standard that was
not economically or technologically
feasible would a fortiori not be
‘reasonably necessary or appropriate’
under the Act, See Industrial Union
Dep’t v. Hodgson, [499 F.2d 467, 478
(D.C. Cir. 1974)] (‘Congress does not
appear to have intended to protect
employees by putting their employers -
out of business.") [American Textile
Mfrs. Inst. Inc., 452 U.S, at 513 n. 31 (a
standard is economically feasible even if
it portends ‘disaster for some marginal
firms,’ but it is economically infeasible
if it ‘threaten(s] massive dislocation to,
or imperil(s] the existence of,’ the
industry}].”

By stating the test in terms of “threat”
and “peril,” the Supreme Court made
clear in ATMI that economic

e ]

infeasibility begins short of industry-
wide bankruptcy. OSHA itself has -
laced the line considerably below (his
evel. (See for example, ATMJ, 452 1/ 5
at 527 n. 50; 43 FR 27,360 (June 23, '
1978). Proposed 200 i:g/m3 PEL for
cotton dust did not raise serious
-possibility of industry-wide bankruptcy
ut impact on weaving sector would he
severe, possibly requiring
reconstruction of 80 percent of all
weave rooms. OSHA concluded that the
200 pg/m3 level was not feasible for
weaving and that 750 jg/m3 was all ths
could reasonably be ired). See also
54 FR 29,245-248 (July 11, 1089);
American Iron & Steel Institute, 939
F.2d at 1003. OSHA raised engineering
control levsl for lead in small
nonferrous foundries to avoid the
possibility of bankruptcy for about half
of small foundries even though the
industry as a whole could have survived
the loss of small firms.) Although the
cotton dust and Jead rulemakings
involved health standards, the economic
feasibility ceiling established therein
applies equally to safety standards.
Indeed, becauss feasibility is a
necessary element of a “‘reasonably
necessary or appropriate” standard, this
ceiling boundary is the same for heslth
and safety rulemaking since it comes
from section 3(8), which govems all
permanent OSHA standards.

All OSHA standards must also be
cost-effective in the sense that the
ger'otectiva measures being required must

the least expensive measures capable
of achieving the desired end (ATM!, at
514 n, 32; Building and Constr, Trades
Dep't AFL-CIO v. Brock, 838 F.2d 1258,
1269 (D.C. Cir, 1988)). OSHA gives
additional consideration to financial
impact in setting the period of time that
should be allowed for compliancs,
allowing as much as ten years for
compliance phase-in. (See United
Steelworkers of Am. v. Marshall, 647
F.2d 1189, 1278 (D.C. Cir. 1880), cert.
denied, 453 U.S. 913 (1881).)
Additionally, OSHA's enforcement

licy takes account of financial
E:rdship on an individualized basis.
OSHA's Field Operations Manual
provides that, based on an employer’s
economic situation, OSHA may extend
the period within which a violation
must be corrected after issuance of s
i Lty Qo

(3)(a), 31, :

pa'll"‘::grr:gch the necessary findings and
conclusions that a safety stenderd
substantially reduces a significant risk
of harm, is both technologically and
economically feasible, and is cost
effective, OSHA must conduct
rulemaking in accord with the
requirements of section 6 of the OSH
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Act. The regulatory proceeding allows it
to determine the qualitative and,if -
possible, the quantitative nature of the
risk with and without regulation, the
technological feasibility of compliance,
the availability of capital to the industry
and the extent to which that capital is
required for other purposes, the
industry’s profit history, the industry’s
ability to absorb costs or pass them on
to the consumer, the impact of higher
costs on demand, and the impact on
competition with substitutes and
imports. (See ATMI at 2501=2503;
American Iron & Steel Institute
cenerally.) Section 6(f) of the OSH Act
further provides that, if the validity of
a standard is challenged, OSHA must
support its conclusions with
“substantial evidence in the record
considered as a whole,” a standard that
courts have determined requires fairly
close scrutiny of agency action and the
explanation of that action. (See
Steelworkers, 647 F.2d at 1206-1207.)

OSHA’s powers are further
circumscribed by the independent
Occupational Safety and Health Review
Commission, which provides a neutral
forum for employer contests of citations
issued by OSHA for noncompliance
with health and safety standards (29
U.S.C. §§ 659-661; noted as an
additional constraint in Benzene at 652
n. 59). OSHA must also respond
rationally to similarities and differences
among industries or industry sectors.
(See Building and Constr. Trades Dep't,
AFL-CIO v. Brock, 838 F.2d 1258, 1272—
73 (D.C. Cir. 1988).)

Finally, it is axiomatic that significant
departures from prior practice must be
justified (International Union, UAW v.
Pendergrass, 878 F.2d 389, 400 (D.C.
1989)). In the twenty years since
enactment of the OSH Act, OSHA has
promulgated numerous safety
standards—standards that provide
benchmarks for judging risks, benefits,
and feasibility of compliance in
subsequent rulemakings. (OSHA’s
Hazardous Waste Operations and
Emergency Response Standard, for
example, required use of existing
technology and well accepted safety
practices to eliminate at least 32 deaths
and 18,700 lost workday injuries at a
cost of about $153 million per year (54
FR 9311-9312; March 6, 1989). The
Excavation standard also drew on
existing technology and recognized
safety practices to save 74 lives and over
800 lost workday injuries annually at a
cost of about $306 million, (54 FR
45,954; Oct, 31, 1988). OSHA's Grain
Handling Facilities standard relied
primarily on simple housekeeping
measures to save 18 lives and 394
injuries annually, at a total net cost of

$5.9 to $33.4 million (52 FR 49,622;
Dec. 31, 1991).)

OSHA safety rulemaking is thus
constrained first by the need to
demonstrate that the standard will
substantially reduce a significant risk of
material harm, and then by the
requirement that compliance is
technologically capeble of being done
and not so expensive as to threaten
economic instability or dislocation for
the industry. Within these parameters,
further constraints such as the need to
find cost-effective measures and to
respond rationally to all meaningful
comment militate against regulatory
extremes,

D. The Permit-Required Confined Space
standard complies with the statutory
criteria described above and is not
subject to the additional constraints
applicable to section 6(b)(5) standards.

As explained in Section I,
Background, and Section III, Summary
and Explanation of the Standard, earlier
in this preambls, and in Section VI,
Summary of the Final Regulatory
Impact Analysis and Regulatory
Flexibility Analysis, later in this
preamble, OSHA has determined that
permit spaces pose significant risks to
employees (62 fatalities and 12,643
injuries and illnesses annually) and
estimates that compliance with the
Permit-Required Confined Space
standard will reduce the risk of permit
space hazards by 85 percent (preventing
53 fatalities and 10,746 injuries and
illnesses annually). This constitutes a
substantial reduction of significant risk
of material harm. The Agency believes
that compliance is technologically
feasible because the rulemaking record
indicates that the hazard control
measures required by the standard have
already been implemented, to some
extent, at all the of spaces covered
by the standard. Additionally, OSHA
believes that compliance is
aconomically feasible, becauss, as
documented by the Regulatory Impact
Analysis, all regulated sectors can
readily absorb or pass on compliance
costs during the standard’s first five
years, and economic benefits will
exceed compliance costs thereafter.

The standard’s costs, benefits, and
compliance requirements are
reasonable, amounting to approximately
$202.4 million annually, preventing 53
fatalities and 10,748 injuries and
illnesses per year, These amounts are
consistent with those of other OSHA
safety standards. OSHA considered and
responded to all substantive comments
regarding the proposed rule on their
merits. In particuler, OSHA evaluated
all suggested changes in terms of their -

impact on worker safety, their
feasibility, their cost effectiveness, and
their consonance with the OSH Act.

Further, the additional constraint
found in section 6(b)(5) of the OSH Act,
that standards dealing with employee
exposure to “toxic materials or harmful
physical agents’" must also assure, ‘‘to
the extent feasible ... that no employee
will suffer material impairment of
health or functional capacity even if [he
is exposed)] to the hazard dealt with by
the standard for the period of his
working life,” does not apply to this
rule. Standards subject to section
6(b)(5), which regulate insidious
hazards that are frequently undetectable
because they are subtle or develop
slowly or after long latency periods, are
frequently referred to as “health”
standards, while those that regulate
hazards, like explosicns or
electrocution, that cause immediately
noticeable physical harm, are called
“safety” standards. (See National Grain
& Feed Ass’'n v. OSHA (NGFA 1I), 866
F.2d 717, 731, 733 (5th Cir. 1989).
Section 6(b)(5) applies only to
substances that take their toll over time
or “whose deleterious effect is not
readily apf;:uarem, such as a carcinogen
or a harmful physical agent such as
noise,” not to "*hazards such as
explosives, that are every bit as lethal
but whose impact is immediate”).

The OSH Act and its legislative
history clearly indicate that Congress
intended this distinction between safety
standards and health standards, For
example in section 2(b)(6) of the OSH
Act, Congress declared that the goal of
assuring safe and healthful working
conditions and greserving human
resources would be achieved, in part:

... by exploring ways to discover latent
diseases, establishing causal connections
between diseases and work in environmental
conditions, and conducting other research
relating to health problems, in recognition of
the fact that occupational heslth standards
present problems often different from those
involved in occupational safety.

The legislative history makes this
distinction even clearer:

[The Secretary] should take into account
that anyone working in toxic agents and
physical agents which might be harmful mey
be subjected to such conditions for the rest
of his working life, so that we can get at
something which might not be toxic now, if
he works in it a short time, but if he works
in it the rest of his life might be very
dangerous; and we want to make sure that
such things are taken into consideration in
establishing standards. [Leg. Hist. at 502-503
(Sen. Dominick), quoted in Benzene at 848~
49]

Additionally, Representative Daniels
distinguished between “insidious ‘silent
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killers® such as toxic fumes, bases, acids,
and chemicals” and *‘violent physical
injury causing immediate visible
physical harm” (Leg. Hist. at 1003), and
Representative Udall contrasted
insidious hazards like carcinogens with
uestion of industrial accidents and on-

“the more visible and well-known
e-job injury” {Leg. Hist. at 1004). (See
also, for example, S.Rap. No. 1282, 91st
Cong., 2d Sess 2-3 (1870), U.S. Code
Cong. & Admin. News 1970, pp. 5177,
5179, reprinted in Lag,. Hist. at 142-43,
discussing 1967 Surgeon Genersl
that found that 65 percent of empl
in industrial plants “were potenti
exposed te harmful physical agents,
such as severe noise or vibration, or to
toxic materials”; Leg, Hist at 412; id. at
446; id. at 516; id. at 845; International
Union, UAW at 1315.)

Congress addressed this concemn that
insidious, long term hazaeds might not
receive sufficient protection
section 6(b)(5), which requires OSHA to
set “the most protective standard
consistent with feasibility” (Benzene at
643 n. 48). As Justice Stevens observed:

The reason that Congress drafted 2 special
section for these substances ... was becms:l
Congress recognized that there were speci
problems in re ing health risks as
opE;)sed to safety risks. In the latter case, the
risks are generally immadiate and obvious,
while in the former, the risks may not be
evident until a worker has been for
long periods of time to particular substances.
|Benzene, at 649 n. 54.]

The permit space standard addresses
hazards, such as asphyxiation,
explosion, and engulfment, that are
immediately dangerous to life or health,
not the longer term, less obvious
hazards subject to section 6(b)(5). The
definition of “immediately dangerous to
life or health” in paragraph (b) of the
final rule covers conditions that pose
immediate or delayed threats to life,
would cause irreversible adverse health
effects or would interfere with an
individual's ability to escape unaided
from a parmit space. The definition
contemplates that any “delayed” health
effects would arise within 72 hours of
exposure to a permit space hazard.
Accordingly, the mention of delayed
effacts simpg reflects OSHA's
recognition that some acute health
effects may not manifest themselves at
the very same time as the permit space
incidents which trigger them. While
some of the materials, particularly the
air contaminants, that have been
detected in permit spaces could also
have long-term adverse effocts on
employees, those long-term effects are
not addressed by the permit space
standard.

Challenges to the dust and
lockout/tagout standards included
assertions that grain dust in explosive
quantities and uncontrolled energy
releases that could expose employees to
crushing, cutting burning or explosion
hazards were harmful physical agents so
that OSHA was to apply the
criteria of section 6(b}(5) when
determlninm protect employees
from these Reviewing courts
have uniformly rejected such essertions.
For example, t{w Court in International
Union, UAW v. OSHA, 938 F.2d 1310
(D.C. Cir. 1991) rejected the view that
section 6(b}(5) provided the statutory
criteria for regulation of uncontrolled
energy, holding that such a “reading
would obliterate a distinction that
Congress drew between 'health’ and
‘safety” risks.” The Court also noted that
the lan of the OSH Act and the
legislative %flstory ed the OSHA
position (International Union, UAW at
1314). Additi , the Court stated:
““We accord considerable weight to an
agency'’s construction of a statutory
scheme it is entrusted to administer,
rejecting it only if unreasonable”
(International Union, UAW at 1313,
citing Chevron U.S.A., Inc. v. NRDC, 467
U.S. 837, 843 (1984)).

The Court revie the grain dust
standard also de to OSHA'’s
reasonable view that the Agency was
not subject to the feasibility mandate of
section 6(b)(5) in regulating explosive
quantities of grain dust (National Grain
& Feed Association v. OSHA (NGFA 1),
866 F.2d 717, 733 (5th Cir. 1989)). It
therefore applied the criteria of section
3(8), requiring the Agency to establish
that the standard is “‘reasonably
necessary or appropriate” to protect

employee safety.

SSPK\ has dgtem\med that the permit
space standard, like other safety
standards, is to the constraints of
section 3(8) of the OSH Act, that it be
“reasonably necessary or appropriate to
provide safe or healthful employment
and places of employment.’ But the
standard is not subject to the section
6(b)(5) requirement that it limit
significant risk “to the extent feasible.”

he Agency believes that permit
spaces pose significant risks and that

e provisions of the final rule are
reasonably necessary to protect affected
employees from those risks. It has also
determined that compliance with the

ermit space standard is technologically

easible use the rulemaking record
indicates that the hazard control
measures required by the standard have
already been implemented, to some
extent, at all the types of spaces covered
by the standard. In addition, OSHA
believes that compliance is

economically feasible, because, as
documented by t:;hnal Regulatory
Impact Analysis Regulato
Flexibiity Analysis of the Final Permit:
Regquired Confined Space Standard™,
all regulated sectors can readily absorh
or pass on compliance costs during the
standard’s first five years, and economic
?hemﬁm will exceed com&lianee costs
ereafter. In particular, the Agen

believes that compliance withglehocy
permit space standard will result in
substantial cost savings and

roductivity gains at manufacturing
acilities tlll)at might otherwiss be
di ed its incidents,

sAr;xgtwl . in Secu'g:c%l, Summary of

the Final Regulatory Impact Analysis
and Regulatory Flexibility is,
later in this preamble, the standard'’s
costs, benefits, and compliance
requirements are consistent with those
of other OSHA safety standards. For
example, the Hazud ous Waste
Operations and Em Response
standard (29 CFR 1;!1%?%) requires the
use of existing technology and well
accepted safety practices to eliminate at
least 32 deaths and 18,700 lost workday
injuries at a cost of about $153 million
per year (54 FR 9311-9312; March 6,
1989). The Excavations standard (29
CFR 1926, Subpart P) also drew on
existing technology and i
safety practices to save 74 lives and over
800 Jost workday injuries annually at a
cost of about $306 million (54 FR
45,954; Oct. 31, 1989). Additionally, the
Grain Handling Facilities standard (29
CFR 1910.272) relied primarily on
simple housekeeping measures to save
18 lives and 394 injuries annually, at a
total net cost of between $5.9 million
and $33.4 million (52 FR 49,622; Dec.
31, 1987). Also, compliance with the
planning, work practice, and training
provisions of the Process Safety
Management standard (29 CFR
1910.119) will reduce the risk of
catastrophic fire and explosion (330
fatalities and 1917 injuries and illnesses
annually) by 80 percent, at an
annualized cost of $888.7 million in the
first five years and at an annualized cost
of $470.8 million in the following five

ears.

OSHA has considered and responded
to all substantive comments regarding
the proposed permit space standard on
their merits in the Section III, Summary
and Explanation of the Standard, earlier
in this preamble. In particular, OSHA
evaluated all suggested changes to the

* This document is available for inspection and
copying in Docket S-019 in the Dockst Office, Rmn.
N2634, U.S. Department of Labor, Occupational
Safety and Health Administration, 200 Constitution
Ave., NW, Washington, DC 20210; telephone: 202~
219-7894.
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roposed rule in terms of their impact
on worker safety, their feasibility, their
cost effectiveness, and their consonance

\\'i[h ihe OSH ACt.

£, The permit space standard is
necessary to address the significant
risks of material harm posed by permit
spaces:

OSHA believes that Section ,
gackground, Section II, Hazards, and
section I, Summary and Explanation
of the Standard, earlier in this preamble
pave clearly and comprehensively set
out the Agency’s bases for concluding
that permit spaces pose significant risks
and that the provisions of the final rule
are reasonably necessary to protect
sffected employees from those risks. In
particular, as detailed in Section VI,
summary of the Final Regulatory
Impact Analysis and Regulatory
Flexibility Analysis, later in this
preamble, OSHA estimates that
exposure to permit spaces hazards
causes at least 62 fatalities and 12,643
injuries and illnesses annually and that
compliance with the Permit-Required
Confined Space standard will reduce
the risk of permit space hazards by 85
percent (preventing 53 fatalities and
10,746 injuries and illnesses annually).
This constitutes a substantial reduction
of a significant risk of material harm to
the exposed population of
approximately 1,629,000 permit space
entrants.

OSHA emphasizes that its risk
assessment is based on employee
exposure to the particular hazard of
permit-required confined spaces, 8
hazard that exists in a large range of
industries. Although Section VI,
Summary of the Final Regulatory
Impact Analysis and Regulatory
Flexibility Analysis, later in this
preamble, presents OSHA’s estimate of
the costs and benefits of the permit
space standard in terms of the Standard
Industrial Classification (SIC) codes for
the industries regulated, OSHA does not
believe that the risk associated with this *
hazard varies according to what SIC
code a particular space may be found in.
Thus, some of the industry categories
within the scope of the final rule which
will have compliance costs have had
few or no documented permit space-
related injuries or fatalities during the
period covered by the RIA. In this case,
OSHA has defined the scope of the rule
to cover those situations it has
determined to be hazardous. As
explained more fully below, OSHA has
determined that the lack of prior
documented injuries and deaths in some
SIC Codes does not indicate that the
employees in those industries are not

exposed tg significant risks from permit
spaces and permit s entry.

pAs the su‘@:mary m Rﬁ? explains
in detail, OSHA has determined that it
is appropriate to include those
industries within the scope of the
permit space standard because
employees in those industries are
exposed to the same kinds of hazards as
employses in industries for which there
are reported injuries and fatalities. For
example, employers classified in SIC
391 (Jawelry, Silverware and Plated
Ware) and in SIC 3949 (Sporting and
Athletic Goods) have employees enter
tanks, pits, and dust collectors that meet
the permit space definition, but that
have not caused any documented
injuries or fatalities during the 5-year
time period covered by the RIA tables.
The Agency has found, however, that
the permit spaces identified in SIC 3981
and SIC 3949 are closely analogous, and
in many cases virtually identical, to
permit spaces in other SIC categories
(such as SIC 28, Chemicals & Allied
Products) where OSHA has documented
injuries and fatalities.

As regards the other SICs for which
injury and fatality data are not available,
OSHA has set out the bases for
concluding that permit spaces in those
SICs pose significant risk of material
harm in Table ITI-5 and the
accompanying text of Chapter III of the
“Final Regulatory Impact Analysis and
Regulatory Flexibility Analysis of the
Final Permit-Required Confined Space
Standard”. Even in industry sectors in
which no injuries or fatalities have been
reported, the Agency believes there is
sufficient information for OSHA to
determine that employees who enter
permit spaces in those sectors face
significant risks, based on analysis of
the elements of the hazards identified
and based on the similarity of hazard
elements between industry sactors,
Therefore, the Agency has determined
that all employees who enter permit
spaces face a significant risk of material
harm and that compliance with the
permit space standard is reasonably
necessary to protect affected employees
from that risk, regardless of the number
of permit space incidents reported for
the SIC code to which the employer has
been assigned.

& Also, because of the difficulties the
Agency has experienced in compiling a
database for permit space incidents,
injuries or fatalities mey have occurred
in industries, including those for which
no incidents have been documented,
without being recorded. For example, as
noted in Table I-7 of the *“Final
Regulatory Impact Analysis and
Regulatory Flexibility Analysis of the
Final Permit-Required Confined Space

Standard”, 7 of the 53 permit space
fatalities (nearly 15 percent) OSHA
belisves will be prevented each year
through compliance with the permit
space standard could not be classified
with a particular 2-digit SIC
classification, The frequent use of
contractors for permit space entry
operations raises further questions
regarding the reliability of incident data
organized according to SIC code,
because a fatality report will usually
include the SIC code for the employer
whose employee was killed but not
necessarily the SIC code for the
workplace where the permit space
fatality occurred.

In addition, the SIC code-based
organization of incident data may mask
actual or potential permit space hazards
because, while a business is classified
for SIC purposes according to its
principal activity, the workplace may
also contain permit spaces, entered for
“sacondary” purposes, that have caused
permit space-related injuries or
fatalities. For example, a permit space
incident in the utility room boiler at a
new car dealer would be classified
under the new car dealer SIC, even
though the hazard and the incident had
nothing to do with selling new cars.
Therefore, OSHA believes, based on the
limitations of the incident data and the
circumstantial nature of many permit
space incidents, that it is appropriate to
require that employers protect affected
employees from permit space hazards in
all workplaces where permit spaces
have been identified, rather than to
characterize workplaces according to
the injury or fatality experience of the
SIC codes in which they have been '
classified.

The Agency also notes that, as
discussed in the NPRM (54 FR 24082,
24086), permit space injuries and “near
misses” are underreported, because the
data collection system has focused on
documenting fatalities and because the
employees often “recover” without
hospitalization or seeking medical
attention. Based on these
considerations, OSHA believes it is
reasonable to conclude that permit
space injuries and some of the
unclassified permit space fatalities
occurred in SIC categories that have no
documented permit space injuries or
fatalities.

Finally, it is well established in the
OSH Act enforcement context that the
lack of injuries or deaths to a particular
employer’s employees does not
establish that the employees are not
exposed to a hazard. In a frequently
quoted passage, the Fifth Circuit long
ago observed that “the goal of the Act
is to prevent the first accident, not to
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serve as a source of consolation for the
first victim or his survivors” (Mineral
Industries & Heavy Construction Group
v. OSHRC, 639 F.2d 1289, 1294 (5th Cir.
1981)). This principle applies to
regulatory actions as well. Once the
agency determines that exposure to a
particular condition constitutes a
significant risk, it need not repeat that
analysis for every situation or type of
workplace in which the condition is
found.

For all of the foregoing reasons, OSHA
has determined that it is inappropriate
to exclude any of the SICs merely
because they have not recently had
documented permit space injuries or
fatalities, insofar as those SICs contain
confined spaces which meet the
configuration and hazard criteria to
qualify as permit spaces.

VI. Summary of the Final
Impact Analysis and Regulatory
Flexibility Analysis

" A. Introduction

The Occupational Safsty and Health
Administration (OSHA) has determined
that there is a significant risk to the
health and safeity of ﬁ\:lmkm who enter
certain types of confined spaces. To
protect workers from the hazards
encountered in these unique work
environments, OSHA is issuing this
final permit-required confined space
standard (29 CFR §1910.146). This
comprehensive standard supplements
the existing OSHA stand that
address permit space hazards in
particular work settings.

Executive Order 12291 (46 FR 13197)
requires that a regulatory analysis be
conducted for any rule having major
economic consequences on the national
economy, individual industries,
geographical regions, or levels of
government. In addition, the Regulatory
Flexibility Act of 1980 (5 U.S.C. 601 st
seq.) requires federal agencies to

determine whether a regulation will
have a significant economic impact on
a substantial number of small entities.
Consistent with these requirements,
OSHA has prepared a Rematory Imz;ct
and Regulatory Flexibility Analysis
the standard on permit , the full
body of which is available in OSHA
Doc{et S-018. This summary of the
analysis includes an overview of
affected industries and empl i
estimated benefits, the technological
feasibility of the standard, estimated
compliance costs, economic and
gnvironment?ltbimpacts. and a
iscussion of the nonregulatory
alternatives to this final standard.

B. Industries and Employees Affected by
the Standard

Based on a report prepared under
contract to OSHA by CONSAD Research
Corporation (CONSAD) [1}, OSHA
estimates that the standard will have
cost im in 34 two-digit Standard
Industrial Classification indu
groups. Affected industries are d in
Agricultural Services, Oil and Gas
Extraction, Manufacturing,
Transportation and Utilities, Wholesale
Trade, Retail Trade, and Miscellaneous
- actiotiten il

ormit-] ired ¢ s or
permit spaces, for short), as defined in
§1910.146(b), vary in size,
configuration, process use and hazard
across industries where the risks are
present, n Manu , permit
spaces include nfemc::hgvassels. farnaces,
tank degreasers and other types of
equipment requiring human entry for
maintenance and repair. Permit space
hazards can also appear during
production itself, such as in the
manufacture of railroad tank cars and
aircraft parts. Examples of permit spaces
found elsewhere in industry include
manholes serviced in SIC 49, Electric,
Ges, and Sanitary Services, and
vessels cleened in SIC 70, Hotels,

Rooming Houses, Camps, and Other
Lodging Places.

Employees encounter a variety of
hazards while working in permit spaces,
chief among these being asphyxiation
and poisoning from toxic atmospheres,
Explosions and fires caused by a sudden
exposure to a flammable source or bya
dangerous reaction among volatile
chemicals have also caused a number of
fatalities and injuries. In some
environments, worker engulfment by
fine culate, such as grain or
sawdust, have resulted in deaths and
injuries, When an employsee is overcome
by the atmosphere in a permit space,
fellow employees sometimes enter in a
rescue attempt. Often these would-be
rescuers are unaware of or not equipped
for the hazard and are overcome along
with the original victim.,

Many permit spaces are infrequently
entered to , clean, or repair
equipment. Where products become
permit spaces as they are built, entries
during the manufacturing process can
be frequent and routine. The risk
associated with each entry in
workplaces with frequently entered
spaces may, however, be lower than in
workplaces with infrequent entries.
Degree of risk in this context depends
more on atmospheric conditions in the
space rather than on frequency of entry.

Table 3 presents, for each two-digit
industry affected by the permit space
standard, the number of establishments
with permit spaces, the number of
permit the number of employees
and the number of scheduled entrants.
Not all establishments in affected
industries contain permit spaces. OSHA
estimates that 238,853 establishments
employing 12.2 million workers, have
permit spaces. At these establishmants,
there are about 1.6 million workers,
including contractors, who enter
approximately 4.8 million permit spaces
annually.

Table 3—Profile of Affected Establishments Employees

tablishments

0il & Gas Extraction

Food and Kindred Products

Tobacco Products

Textile Mill Products

Wood Products (except furniture)

Furniture end Fixtures

Paper Products

Printing and Publishing

Chemicals & Allied Products

Petroleum Refining

Rubber Products

10,864
10,000
10,236
69 776
1,491
16,290
5,254
4,397
47 206 94
8,098
1,644
6,282

12,477
142,727

11,239
989,420

2,007
27,831
31,035
35,424
46,208

17,062
39,409
28,012
95,533

170,982
93,700
143,818

71,962
15,560
143,522
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Table 3—Profile of Affected Establishments Employees—Continued

Number of Es- Marnibec of

tablishments 3
Industry with Permit g;g‘é‘;;

Speaces

Number of
Permit Space
Entrants

Number of
Employees

Leather and Leather Products R i 151 514 6,285 1,055
Stone, Clay, Glass & Concrete ... 12,290 116,708 366,454 110,588
Primary Metals Industry 2,788 : 463,942 58,669
Fabricated Metal Products 8,441 - 346,800 33,959
Machinery, Except Electrical 4,330 g 437,200 116,987
Electric/Electronic Equipment 6,610 892,336 111,087
Transportetion Equipment 3,302 ,085, 1,043,403 31,706
Instruments & Related Products .... 64 7,296 514
Miscellaneous Manufacturing 885 - 18,926 5,744
Motar Freight Transportation ...... 14,583 . 201,679 40,336
Electric, Gas, Sanitary Services 28,444 1,575,170 410,290 263,217
Wholesale Trade/Durables 2,753 3,865 36,485 3,358
Wholesale Trade/Nondurables 36,913 411,095 358,647 164454
Food Stores = 10,073 10,073 318,010 10,073
Miscellansous Retail .. i s P 7,149 28,201 57,923 10,694
Real Estate (Commercml) - 13,582 45,190 391,923 12,442
Hotels and Other Lodging 5,099 77,672 163,323 80,442
3,577 24,604 198,447 7154
752 802 3,718 752
11 33 " 16,500 66
7 8,252 71,709 3,357,391 27,308

Museums, Botanical Gardens, Zoos 130 1,183 7,338 781

TOTAL 233,853 4,844,849 12,218,622 1,629,201

Source: U.S. Department of Labor, OSHA, Office of Regulatory Analysis, based on CONSAD (1]
! Includes contractors.

C. Benefits workday cases occur annually in requirements in the standard will result
! . workplaces affected by the standard. in an 85 percent reduction in baseline
OSHA searched its Fatality/ : The final standard mandates a fatalities, injuries, and illnesses
Catastrophe database [5] over the period  comprehensive approach for the control  associated with permit spaces. Applying
19861990 to identify accidents of permit space hazards. Included in the this safety effectiveness rate to the
associated with permit- required standard are pmvismna for entry baseline accident statistics given earlier,
confined spaces. Based on its review of hazard recogpition, OSHA predicts that 54 fatalities, 5,041
OSHA accident reports and injury data 1solahon ures, atmospheric lost-workday cases and 5,908 non-lost-
from the Bureau of Labor Statistics, testing, mechanical ventilation, and workday cases will be prevented as &
OSHA estimates that 63 fatalities, 5,931 personal protective equipment. OSHA  result of the standard. Benefits by
lost-workday cases and 6,951 non-lost-  estimates that compliance with all industry group are shown in Table 4.

Table 4—Annual Fatalities, Injuries, and IHinesses Preventable by the Permit Space Standard

Fatalities Injuries
Industry Lost-Workday Non-Lost-Warkday
Large | Small | Total

Large | Smell | Totsl | Large | Smell | Total

Itural Services 0.0 03 0.3 -1 18 - 17 :
il & Gas Extraction 31 3.7 6.8 73 89 54 66
Food and Kindred Products 20 0.7 2.7 303 101 384 128
Tobacco Products 0.3 0.0 0.3 51 84
Textile Mill Products 03 0.0 0.3 51 84
Wood Producu (except furniture) ... 1.0 0.0 1.0 =
and 0.0 0.0 0.0% - -
Pr&" 0.7 0.0 0.7 101
and Pnbllsh!ng 00 | 0o | oo . -
34 0.7 41 506 641
0.0 0.0 0.0° -
0.7 0.0 0.7 101
Leather and Leather Products .c....eccveeeeccenne 00 Bz ¥ 1 0.0 1.0 152
0.7 0.0 0.7
20 0.0 20 303
44 0.7 51 657
1.0 0.0 1.0
0.0 0.0 0.0¢ -
20 00 20 303

128

128
384
833

s
o
8., 05 Pee It N )

384
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Table 4—Annual Fatalities, Injuries, and Illnesses Preventable by the Permit Space Standard—Continued

Industry

Fatalities

Injuries

Lost-Workday

Non-Lost-Workday

Large

Small Total Small | Total

Instruments & Related Products
Miscellaneous Manufacturing ...
Motor Freight Transportation
Electric, Gas, Sanitary Services ...
Wholesale Trade/Durablas ............
Wholesale Trade/Nondurables
Food Stores

Miscellaneous Retail

Real Estate (Commercial)

Hotels and Other Lodging ..
Personal Services

Miscellaneous Repair Services
Motion Pictures

Health Services

Museums, Botanical, Zoos ....
Host Employer Unidentified

51
51
119

42

229

51 64
51 64
223 163
297 217
42 : 48
125
=/
42 48

145

436
42 48

380 43(';

326 211 53.7 3,630

1,411 5,041 4,396 1,512

5,908

Source: U.S. Department of Labor, OSHA, Office of
vented injuries could not
absence of reported fatalities during the invastigated

1 Dashes indicate that

latory Anal

estirgmted iﬁflzing injury/fatality factor (see Table II-3 in the Regulatory Analysis) due to the

od.
? Ome pre-1986 fatality in SIC 25 reported moﬁf(‘z]. and one post-1990 fatality in SIC 25 reported by OSHA [5].

3 Ten

talities prior to 1986 reported for SIC 28 by OSHA [3], [4] and NIOSH [2].

* One fatality and three injuries prior to 1986 reported for SIC 36 b{)NlOSH [2].

® Twelye hospitalized injuriss prfn to 1988
* fatalities prior to 1986 reported for SI

rted for SIC 38 by
54 by NIOSH [2] and OSHA [5).

SHA [5].

7 Two htggitﬂlimd injuries prior to 1986 reported for SIC 54 by OSHA (5]

® One fa
® Three fal

and ons in

reported
ities report %

rior to 1

rior to 1986 for SIC 65 by NIOSH [2].
for SIC 70 by OSHA (4] and NIOSH [2].

19 Includes contractors and other service employers whose host employer at the time of the accident could not be identified in the OSHA abstracts.
11 Row and column totals may not equal the sum of the data due to rounding.

For some affected sectors, there were
no recorded accidents in the OSHA
database for the five-year period ending
in 1990. However, accidents in a
number of these sectors were identified
in other databases for earlier time
periods (ses, for example, [2], [3], [4])
and the same types of hazards related to
permit space entry continue to be
present in all of these industries. In
addition, for those industries for which
fatalities and injuries have not been
recorded during the 1986-1990 period,
OSHA has determined that the permit
spaces in those industries have
configurations and hazards that are
closely analogous to those of permit
spaces in industries for which fatality
and injury data are available. The basis
for this determination is presented in
Table III-5 and in the accompanying
text of Chapter III of the Regulatory
Analysis. In some sectors, the absence of
accident records for the reference period
may also indicate, for example, that
employers in those sectors have begun
implementing protective measures for
permit space entry. OSHA has
determined that compliance with this
final standard will protect employees
from significant risks associated with
entry into permit spaces throughout
general industry.

D. Technological Feasibility

To assess the feasibility of complying
with the final standard using applicable
technologies and work practices, OSHA
reviewed the rulemaking record and the
compliance profile developed by
CONSAD [1]. OSHA believes that the
final standard will cause some firms to
adopt technologies and work practices
that are readily available but in limited
use today. While not specifically
mandated, the standard should also
encourage technological innovation to
achieve compliance, as well as to reduce
the need to enter spaces. As reported by
CONSAD [1], technologies such as
atmospheric testing instruments,
ventilation equipment, respirators and
retrieval devices, are already in
widespread use throughout industry.

Application of permit space
technologies will vary according to
configuration and circumstance. Where
a particular piece of equipment may not
be appropriats, alternative control
devices can be employed effectively. For
example, in spaces where atmospheric
hazards may be present and ventilation
is not practical, respirators are required.
In entry situations in which the use of
retrieval lines is counterproductive, the
standard provides for entry rescue by
properly equipped rescue personnel. In

general, although some situations might

limit the use of a particular technology,
use of other pieces of equipment or
work practices is permitted.

Therefore, on the basis of testimony in
the record and OSHA's assessment of
current industry practice for protecting
workers in permit spaces, OSHA has
determined that the final standard is
technologically feasible.

E. Costs of Compliance

OSHA estimated compliance costs of
the standard by combining the industry
profile information summarized above
with data on current compliance rates,
unit costs for required equipment, and
hourly compensation of labor. For each
provision of the standard, OSHA
estimated initial costs and ongoing
costs, Initial costs represent up-front
expenditures for program development
and equipment; these costs were
annualized over the expected life of the
resource in order to show such costs on
an annual basis. Other ongoing
expenditures incurred annually include
refresher training and equipment
maintenance. OSHA summed
annualized initial costs and ongoing
costs to estimate total annual costs.

OSHA estimates that the annual cost
of compliance for the permit spaces
standard will total $202.4 million. Table
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-

5 presents annual compliancs costs by

provision, The lergest compliance

expenditures are associated with
imospheric testing ($46.8 million),

re qmramry protection (338.6 millon),

and the provision for sttendants (£37.3).

Table 5—Summary of Annual
Compliance Costs

* Provision Annual Costs

Establish Parmit
Program/System

Training

Inform Non-Entrants

Isolation Procedures

Mechanical Ventilation

Respiratory Protection

Atmospheric Testing

Vehicle/Pedestrian
riers

Attendant

Retrieval Davices

Issue Permits

Rescue Teams

Entry
$10,955,185
9,204,484
7,968,174
1,752,744
27,541,362
38,615,993
46,573,456
Bar-
128,233
37,284,569
3,185,009
17,800417
1,360,141

$202,369,752

Source: U.S. ent of Labor, OSHA,
Office of Regulatory

The final permit-required confined
space standard strives to prescribe the

appropriate leve! of safeguards for the

level of risk encountered in a given
confined space situation. As an
extension of its general performance-
oriented nature, the standard sets up a
hierarchy in which some provisions,
such as the requirement for attendants,
are reserved for only situations in which
an enfrant may encounter a hazerdous
atmosphere. As shown in Table 8, the
number of applicable requirements and
cost of compliance per space rises with
the level of hazard encountered. Most
permit spaces fall under exemptions
provided under paragraph (c)(5) of the
standard.

Table 6—Cost of Complying With the Permit Space Standard by Type of Space

Type of Space

Provision

Numbetof

('Mxpl}ioms)

Cost

Non-Entry Permit Spaces

Inventory Spaces = s

$1,095,517 1.5

Spaces Declassifiable [fe{7)(f)]

Isolation Procedures
Vehicle/Pedestrian Berriers

Inventory Spaces/Establish Program
Inform Non-Entrants

328,655
318,727

70,110

5,129

TOTAL .

§722,621

Tested and Ventilated [(c}(5)}

Isolation Procedures
Mechanical Ventilation
Respiratory Protection

Atmospheric Testing
Vehicle/Pedestrian Barriers
Certification of Conditions

Establish Permit Entry Program/System ......coeeemcece..

5,148,928
5,259,705

Treining =
Inform Non-Entrants —

4,462,178
981,537
21,639,642

2,325,535

26,613,404

71,811

4,450,104

TOTAL

$70,952,843

Full Permit-Required Spaces

Training
Inform Non-Entrants
Isolation Procedures
Mechanical Ventilation ...
Respiratory Protection

Atmospheric Testing
Vehicle/Pedestrian Barriers

Establish Permit Entry Program/System

4,382,066
3,944,779

3,187,270
701,088

5,901,721

36,290,459

19,960,053
51,293

Attendant
Retrieval Devices ...
Issue Permits ...
Rescoe Teams

TOTAL

Source: U.S. Department of Labor, OSHA, Office of Regu
'Figures in this column represent the ennualized cost of

37,284,569
31,185,009
13,350,313

1,360,142

$129,598,771 19

§68.21

latory Analysis.
emul?ng into compliance with the standards, for average establishment, giverns current compliance.

OSHA also estimated compliance
costs by industry, shown in Table 7.
rlmnc, gas and sanitary services {SIC

49) are estimated to incur costs of $72.6
million, primarily in public water and
sewer utilities. The relatively large

number of permit spaces end permit
space entrants in this sector confributes
to the magnitude of their compliance
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costs. Most affected sectors will incur
compliance costs under $10 million.

Table 7—Summary of Annual Compli-
ance Costs of the permit Space Stand-
ard by Industry

Table 7—Summary of Annual Compli-
ance Costs of the permit Space Stand-
ard by Industry—Continued

Total An-
nual Com-

Industry

Total An-
nual Com-
pliance
Costs
(Thousands
of Dollars)

Agricultural Services

0Oil & Gas Extraction

Food and Kindred Prod-
ucts

Tobacco Products

Textile Mill Products

Wood Products (except
furniture)

Furniture and Fixtures

Paper Products

Printing and Publishing

Chemicals & Allied
Products

Petroleum Refining

Rubber Products

Leather and Leather
Products

Stone, Clay, Glass &
Concrete

Primary Metals Industry

Fabricated Metal Prod-

7,881
85
12,472

32
263
1,740

750
4,028

o |

1,581
2418
6,910
37
12,150

5,801
13,490

Industry

pliance
Costs
(Thousands
of Dollars)

Motor Freight Transpor-
tation

Electric, Gas, Sanitary
Services

Wholesale Trade/Dura-
bles

Wholesale Trade/
Nondurables

Food Stores

Miscellaneous Retail

Real Estate (Commer-
clal)

Hotels and Other Lodg-

ing

Personal Services

Miscellaneous Repair
Services

Motion Pictures

Health Services

Museums, Botanical

12,958
72,636
263
15,792
244

18
1,561
831

311
6

3,603
5

$202,370

t of Labor,

OSHA,

ucts

Machinery, Except Elec- 2,999
trical

Electric/Electronic
Equipment.

Transportation Equip-
ment

Instruments & Related 6
Products

Miscellaneous Manufac-
turing

13,354

6,946

(:f‘io?;l);ém dt:yo!o oomy‘l?llm costs of under
OSHA believes that direct compliance
costs will be offset by a reduction in
administrative costs associated with
permit space accidents. These costs
usually involve such activities as
preparing insurance claims, completing
accident reports, and hiring and training
replacement workers. In addition,

Table 8—Cost Impact by Industry

OSHA anticipates that improved worker
productivity as a result of the standard
will help to lower production costs and
contribute to higher quality output.
Although OSHA did not quantify these
cost offsets, the Agency believes they
will be substantial.

F, Economic Impact and Regulatory
Flexibility Analysis

OSHA assessed the potential
economic impact of the final standard
on affected two-digit industry sectors
and has determined that impacts on
prices, profits, and sales will be modest
for most industries. If affected
establishments added the entire cost of
compliance to the price of their final
goods, OSHA estimates that the average
price increase would not exceed 0.01
percent, based on the ratio of
compliance cost to average
establishment revenue. The maximum
price increase in any industry sector
would be 0.23 percent (SIC 07,
Agricultural Services).

OSHA assessed the impact on firm
profits (Table 8) under the assumption
that costs would be fully absorbe
internally and are not passed forward to
consumers. Computing the ratio of costs
to pre-tax profits, OSHA determined
that the percentage of profits ,
represented by compliance costs in this
worst-case scenario would average 0.17
percent. In only two industry sectors are
average profit impacts expected to
exceed 1 percent, assuming zero cost
pass-through. Therefore, on the basis of
these results, OSHA concludes that the
standard is economically feasible.

Industry

Number of Numbegtof
Affected

Firms

S
Total

’I&tal ‘}innual
mpliance
Costs

Cost As A Percent
of Profit

e Small
ll""i?im Firms

Averaﬁzl Cost of
G}

Small
Firms

Large

Firms

Agricultural Services
0Oil & Gas Extraction

79,821
12,477

Food and Kindred Products
Tobacco Products
Textile Mill Products

Furniture and Fixtures

Wood Products (except furniture) ..

142,727
776
17,062
39,409
26,012
95,533

pe
Printing and Publishing
Chemicals & Allied Products .,
Petroleum Refining
Rubber Products
Leather and Leather Products
Stone, Clay, Glass & Concrete
Primary Metals Industry
Fabricated Metal Products
Machinery, Except Electrical ...
Electric/Electronic Equipment .
Transportation Equipment
Instruments & Related Products

206
170,982
83,700
143,818
514
116,708
35,521
88,507
34,670
176,805
1,085,966
901

$7.880.523
84,509 20 7
12,472,105
32,215
262,733
1,739,695
749,673
4,028,205
618 14 11
1,581,380
2,418,236
6,910,246
36,948
12,149,864
5,801,382
13,490,158
2,999,427
13,354,277
6,945,783
6,262

$3,102 $607 1.08%
0.00%
0.08%
0.00%
0.02%
0.04%
0.04%
0.05%
0.00%
0.01%
0.01%
0.15%
0.13%
0.17%
0.09%
0.41%
0.04%
0.14%
0.05%

0.)0%

4.99%
0.01%
0.53%
0.00%
0.05%
0.60%
.07%
.04%
0.04%
0.01%
0.02%
0.61%
0.00%
1.17%
0.02%
0.97%
“0.20%
2.10%
0.05%
0.00%

1,620
442

843
542
195 104
161 175
267 31
1,265 118

399 26
4,040 262
1,411 725

603 .3
1,407 799 |.
2,228 95
2,942 604
1,182 303
2,126 1,801
5,007

268 2
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Table 8—Cost Impact by Industry—Continued

Industry

Number of
Permit

S‘Poml s

Number of
Affected

Total Annual
Compliance

Cost As A Percent
of Profit

C] Small
ll?‘iarlgzs Firms

Avemﬁ:l Cost of
©

Small

e
‘l;;rgs Firms

Miscellaneous Manufa

Motor Freight Transportation ...
Electric, Gas, Sanitary Services
Wholesale Trade/Durables
Wholesale Trade/Nondurables .
Food Stores

31,267
201,680
1,575,170
3,865
411,095
10,073

Miscellaneous Ratail
Real Estate (Commercial)
Hotels and Other Lodging

Miscellaneous Repair Services
Motion Pictures

Museums, Botanical Gardens, Zoos

28,201
45,190
77,672
24,604
802

33
71,709

130 1,183

1,196,532
12,958,185
72,636,019

262,588
15,792,089
243,850
18,286
1,561,156
831,454
310,564
6,173

28 2
3,603,226
5,238

2.67%
4.07%
1.00%
0.12%
0.51%
0.07%
0.01%
0.19%
0.47%
0.00%
0.10%
0.00%
0.04%
0.00%

1,556
1,038
10,250
204
627
38

12
256
213
87

25

1,017
838
3,843
65

566
40

13
2
79
128
0

7

0
35
0

TOTAL
$655

238,853
0.05%

4,844,849
0.75%

$202,369,752

$1,272

Source: U.S. Department of Labar, OSHA, Office of Regulatory Analysis

As required by the Regulato
Flexxbxhty Act of 1980, OSHA assessed
the economic burden faced by small
sstablishments. Assuming inelastic
demand and full cost pass-through,
price impacts would average 0.04
percent for firms with 19 or fewer
employees. Profit impacts under the
opposite assumption of zero cost pass-
through would average 0.75 percent.
Profit impacts would be less than 5
percent for small firms in all sectors. In
two sectors (agricultural services and
motor freight transfomuon) costs will
exceed 4 percent of profits, but in only
three other industries will costs exceed

1 percent of profits, These profit
impacts depict worst-case, perfectly
elastic demand conditions, OSHA
anticipates that given imperfectly elastic
demand conditions found in most
markets, and the negligible price
increases necessary to offset cost
increases, impacts on net earnings will
be minimal due to the ability of firms to
pass some of the costs forward to
buyers. Therefore, OSHA has
determined that the final standard is
economically feasible for small
establishments.

G. Industry-Specific Hazard Analysis

For affected industry sectors, OSHA
compared the fatalities, injuries and
illnesses avoided with cost of
compliancs, to assess the benefit-to-cost
relationship. Annual benefits and costs
of the standard are shown in Table 8. In
general, employee benefits are
correlated with compliance costs:
industries with relatively higher total
costs or costs per establishment are
expected to experience a relatively

greater reduction in permit-space
fatalities, injuries, and illnesses.

Table 8—Annual Benefits and Cost of the Permit Space Standard

Industry

Fatalities

Injuries and Illnesses Avoided

Avoided

Total Loet-Wotkday

Total?

o
or]
Total?

Agricultural Services

Q3

0Oil & Gas Extraction

Pood and Kindred Products

2.7

Tobaeco Products

0.3

Textile Mill Products

03

e Ty .

Wood Products (except furniture) —

1.0

Furniture and Fixtures
Paper Products

0.0?
0.7

Pﬂnﬁng and Publishing

0.0

Chemicals & Allied Products

41
0.0%

0.7

1.0
0.7
2.0

5.1

1.0
0.0%
20

0.3
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Table 9—Annual Benefits and Cost of the Permit Space Standard—Continued

Industry

Fatalities

Injuries and Illnesses Avoided

Compliance

Avoided

Total’ Lost-Workda y

Total*

Costs (Thou-
sands of Daol-
lars) Total

Non-Lost-
Workday
Total?

Miscellanecus Manufacturing
Motor Freight Transportation ..
Electric, Gas, Sanitary Services
Wheolesale Trade/Durables
Wholesale Trade/Nondurables .....
Food Stores

Real Estate {Commerciai)
Hotels and Other Lodging
Personal Services

Motion Pictures

Miscellaneous Repair Services ........

0.3 51
5.1 223
6.8 297
0.3 42
1.0 125
0.0? =%
0.3 42

42

380

1,1966
12,958.2
72,636.0
26286
15,7921
243.9
183

1,561.2

436

TOTAL
$695.0

5.041

5,908 $202,369.8

Source; U.S.

Department of Labor, OSHA, Office of tory Analysis

! Assumes that projected permit space:incidents would be distributed in the same SICs in which incidents were reported from 1986—1990.

2 Fatalities, injuries or i

? Dashes indicate that prevented injuries cou

For four industries where accidents
could not be identified in either OSHA
or NIOSH databases, OSHA notes that
costs per establishment are significantly
below the overall industry average of
$695. OSHA's analysis of these affected
industries in Chapter III of the
Regulatory Analysis indicates that they
contain the same spaces and hazards as
other industries with recorded
accidents.

H. International Trade

In accordance with Executive Order
12291, OSHA assessed the effects of the
final standard on international trade.
The standard is expected to affect a
wide range of industrial and commercial
enterprises, many of whom compete
against foreign competitors in both
foreign markets and the U.S. markets. If
the OSHA regulation significantly
increased the price of products and
services of domestic producers, foreign

roducers could bensfit. OSHA
ieves, however, that price impacts
from this standard will be minor and
have little effect on American trade
ovarseas and on domestic sales.

I. Environmental Impact

The permit-required confined spaces
standard hes been reviewed in
accordance with the requirements of the
National Environmental Policy Act
(NEPA) of 1969 (42 U.S.C. 4321 et seq.),
the regulations of the Council on
Environmental Quality (CEQ, 40 CFR
Part 1500), and DOL NEPA Procedures

not be estimated utilizing
Tabie Iil=3) dus to the absance of reported fatalities during the in
¢ incindes contractors and other service employers whose host

(29 CFR Part 11). OSHA anticipates that
greater usa of mechanical ventilation to
reduce atmospheric hazards in permit
spaces may result in additional release
of hazardous substances to the air.
Incremental release quantities related to
the permit space standard are not
determinable at present, but are
expected to be minor relative to current
overall releases. Releases of substances
regulated under EPA’s SARA Title I or
EPA NESHAP standards are subject to
reporting and control requirements in
those rules,
j. Nonregulatory Alternatives

The primary objective of OSHA's
standard for permit spaces is to reduce
the number of employee fatalities and
injuries associated with catastrophic
releases of hazardous substantes. OSHA
believes the standard will eliminate to
a considerable degree the worker risk
experienced in the confined spaces
faxlﬁng within the scope of the rule.

The Agency examined the
nonregulatory approaches for promoting

' the implementation of permit space

programs, including (1) economic forces
generated by the private market system,
(2) incentives created by workers’’
compensation s or the threat of
private suits, and i3) related activities of
private agencies. Following this review,
OSHA determined that the need for
government regulation arises from the
significant risk of job-related injury or
death caused by inadequate permit
space safety programs. Private markets

llnesses were reported prior to 1986 or after 1890 by OSHA (3], [4], [5] or NIOSH [2).
an injury/fatality factor {see Chapter Il Bensfits, of the Regulatory Analysis,

oyer at the time of the accident could not be identified in the OSHA abstracts.

fail to provide encugh safety and health
resources due to the lack of information
on risk, immobility of labor, and
externalization of part of the social cost
of worker injuries and deaths. Workers
compensation systems do not offer an
adequate remedy because premiums do
not reflect specific workplace risk and
liability claims are restricted by statutes
preventing employees from suing their
employers. While certain voluntary
industry standards exist, as well as rules
and recommended procedures in a
limited number of states, their scope
and approach fail 1o provide adequate
protection for all workers, Thus, OSHA
has determined that a federal standard
is necessary,

K. References
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“Development of Industry Prefile Data for
OSHA's Draft Proposed Standard for Permit
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U.S. Department of Labor, tional
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Contract No. J-9-F-0024. Pittsburgh, May 20,
1988 {Ex. 16).

2. U.S. Department of Health, Education,
and Welfare. Public Health Service. Center
for Disease Control. National Institute for
Occupational Safety and Heeith. “Criteria for
& Recommended Standard ... Working in
Confined Spaces”, DHEW
Publication No. 80-108. Cincinnati: NIOSH,
December 1979 {Ex. 13-9).

3.US. of Labor. Occupational
Safety and Heslth :
Directorate of . “Selected Occupationa!
Fatalities Related to Toxic and Asphyxiating
Atmospheres in Confined Work Spaces as
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Found in Reports of OSHA Fatality/
Catastrophe Investigations”', Washington,
D.C., July 1985 (Ex. 13-15).

4. U.S. Department of Labor. Occupational
Safety and Health Administration.
Directorate of Technical Support. “Selected
Occupational Fatalities Related to Fire and/
or Explosion in Confined Work Spaces as
Found in Reports of OSHA Fatality/
Catastrophe Investigations™, Washington,
D.C., April 1982 (Ex. 13-10).

5. OSHA Integrated Management
Information System, Fatality/Catastrophe
Database. OSHA Office of Management Data
Systems. :

VII. Federalism

This regulation has been reviewed in
accordance with Executive Order 12612
regarding Federalism. This order
requires that agencies, to the extent
possible, refrain from limiting state
policy options and consult with states
prior to taking any action. Agencies may
act only when thers is clear
constitutional authority and the
presence of a probiem of national scope.
The order provides for preemption of
state law only if there is a clear
congressional intent for the Agency to
do so. Any such preemption is to be
limited to the extent possible.

Section 18 of the &cupationa] Safety
and Health Act of 1970 expresses
Congress’ clear intent to preempt state
laws relating to issues on which Federal
OSHA has promulgated occupational
safety and health standards, Under the
OSH Act, a state can avoid preemption
only if it submits, and obtains Federal
approval of, a plan for the development
of such standards and their
enforcement, Occupational safety and
health standards developed by such
Plan-States must, among other things, be
at least as effective in providing safe and
healthful employment and places of
employment as Federal Standards.
Where such standards are applicable to
products distributed or used in
interstate commerce, they may not
unduly burden commerce and must be
justified by compelling local conditions
(See Section 18(c)(2) of the OSH Act).

This regulation is drafted so that
employees in every state would be
protected by general, performance-
oriented standards. To the extent that
there are state or regional peculiarities
caused by the terrain, the climate or
other factors, states would be able,
under the OSH Adt, to develop their
own state standards to deal with any
special problems. And, under the Act, if
a state develops an approved state
program, it could make additional
requirements in its standards. Moreover,
the performance nature of this standard,
of and by itself; allows for flexibility by
states and employers to provide as

much safety as possible using varying .
msthods consonant with conditions in
each state.

In short, thers is a clear national
problem related to occupational safety
and health concerning entry into
confined spaces. Those states which
elect to participate under the statute
would not be preempted by this
regulation amf would be able to eddress
special, local conditions within the
framework provided by this
performance-oriented stendard.

OSHA notes that California, :
Kentucky, Maryland, Michigan, New
Jersey, end Virginia currently have
regulations dealing with confined space
entry. Of these six state regulations,
none would be preempted. New Jersey
is not a state-plan state, but their
confined space standard applies only to
public (state and local government)
employees. An analysis of state
confined space rules and procedures is
contained in Section VI, Summary of
the Final Regulatory Impact Analysis
and Regulatory Flexibility Analysis,
earlier in this preamble.

VIIL State Plan States

The 25 states and territories with their
own OSHA-approved occupational
safety and health plans must adopt a
comparable standard within six months
of the publication date of this final
standard. These 25 states are: Alaska,
Arizona, California, Connecticut (for
state and local government employees
only), Hawaii, Indiana, Jowa, Kentucky,
Maryland, Michigan, Minnesots,
Nevadsa, New Mexico, New York (for
state and local government employees
only), North Carolina, Oregon, Puerto
Rico, South Carolina, Tennessee, Utah,
Vermont, Virginia, Virgin Islands,
Washington and Wyoming, Until such
time as a state standard is promulgated,
Federal OSHA will provide interim
enforcement assistancs, as appropriate,
in these states.

List of Subjects In 28 CFR Part 1910

Attendant, Confined Spaces, Entry
permit system, Hazardous atmospheres,
Hazardous materials, Incorporation by
reference, Monitoring, Occupational
safety and health, Permits, Personal
protective equipment, Rescue
equipment, Respiratory protection,
Retrieval lines, Safety, Signs, Tags,
Tools, Welding.

IX. Authority

This document was prepared under
the direction of Dorothy L. Strunk,
Acting Assistant Secretary of Lebor for
Occupational Safety and Health, U.S.
Department of Labor, 200 Constitution
Avenue, N.W., Weshington, D.C. 20210:

Accordingly, pursuant to sections 6(b)
and 8 of the Occupational Safety and
Health Act of 1870 (29 U.S.C. 655, 657),
Secretary of Laber's Order No. 1-80 (55
FR 9033), and 29 CFR Part 1911, Title
29, Chapter XVII, of the Code of Federz]
Regulations is amended as follows.

Signed at Washington, D.C.,, this 6th day of
January, 1993. ;
Dorothy L. Strunk
Acting Assistant Secretary of Labor

PART 1810—-OCCUPATIONAL SAFETY
AND HEALTH STANDARDS

1. The authority citation for Subpart
] of Pert 1810 is revised to read as
follows:

AUTHORITY: Secs. 4, 6, and 8, Occupational
Safety and Health Act of 1979, 29 USC 653,
655, 657; Secretary of Labor’s Order No, 12~
71 (36 FR 8754), 8-76 (41 FR 25059), 9-83
(48 FR 35736) or 1-90 (55 FR 8033), as
applicable.

Sections 1910.141, 1910.142,1910.145,
1910.146, and 1910.147 also issued under 29
CFR Part 1911.

2. Section 1910.146 is added to read
as follows:

§1910.146 Permit-required confined
spaces.

(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 1828,
1926, and 1915 of this chapter,
respectively).

(b) Definitions.

Acceptable entry conditions means
the conditions that must exist in a
permit spacs 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 plats (such as
a spectacle blind or a skillet blind) that
completely covers the bore and that is
capable of withstanding the maximum
pressurs of the pipe, line, or duct with
no leakage beyond the plate.

Confined space means a space that:
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(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 oCcCurrence
(including any failure of hazard contral
or monitoring equipment) or svent
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 ¢onfined space. Entry
includes ensuing werk ectivities 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 employsr, foreman, or crew
chief) responsible for determining if
acceptable entry conditions are present
at & permit space where entry is :
planned, for autharizing entry and
oversesing 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 requirad 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

atmosphare that may expose employees

to the risk of death, incapacitstion,
impairment of ability to self-rescue [that
is, escape unaided from a permit space),
injury, or acute illness from one or more
of the Tollowing 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 ebove 23.5
percent;

(2) Atmospheric concentration of any
substance for which a dose ora
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 immadiately dangerous to life or
health.

Note: For air contaminants for which
OSHA has not determined a dosa or
permissible exposure limit, other sources of
information, such as Material Safety Data
Sheets that comply with the Hazard
Communication Standard, §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
Eosu an immediate or delayed threat to

ife or that would cause irreversible
adverse health effects or that would
interfere with an individual's ability to
escaps unaided from a permit space.

Note: Some materials—hydrogen flucride
gas and cadmium vapor, for example—may
produce immediate transiant effects that,
even if severe, may without medical
attention, but are followed by sudden,
possibly fatal collapse 12-72 hours alter
exposure. The victim “feels normal” from
recovery from transient effects until collapse.
Such materials in hazardous are
considered tobe “immediately” dangerous to
life or health.

Inerting meens the displacement of
the atmosphers in a it space by a
noncombustible gas {such as nitrogen)

to such an extent that the resulting
atmosphere is noncombustible,

Note: This prooedure produces en 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; lackout
or tagout of all sources of energy; or
blocking or disconnecting ail
mechanical linkages.

Line breaking means the intentional
opening of a pipe, line, or duct that is
or has been carrying flammable,
corrosive, or toxic materizl, an inert gas,
or any fluid at a voluma, 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 coutain 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.

Oxygea enriched atmosphere means
an atmosphers containing more than
23.5 percent oxygen by volume.

Permitwequired confined space
(permit space) means a confined space

has ane or more of the following
characteristics: ; v

(1) Contains or has a potential to
contain a hazardous etmosphere;

(2) Contains a material that has the
potential for engulfing an entrant;

(3) Has an intsrnal configuration such
that an entrant could be trapped or
asphyxiated by inwardly converging
walls orby a w. 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, whexg appropriate, for
protecting employses 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 personnsl
designated to rescue employses from
permit spaces.
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Retrieval system mesns 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
§paces,

Testing means the process by which
{he 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 enabies employess both to
jevise and implement adequate control

asures for the protection of authorized

ts and to determine if acceptable entry
jons are present immediately prior to,

(c) General requirements. (1) The
employer shall evaluste the warkplace
to determine if any spaces are permit-
required confined spaces.

Note: Proper application of the decision
flow chart in Appendix A to §1910.146
would facilitate compliance with this
requirerment,

(2) If the workplace contains permit
spaces, the employer shall inform
exposed employees, by posting danger
signs or hy any other equally sffective
means, of the exdstence and location of
end the danger posed by the permit
spaces., :

Note: A sign reading “DANGER—PERMIT-
HEQUIRED CONFINED SPACE, DO NOT
ENTER” or using other similar language
would satisfy the requirement for a sign.

(3) If the emYloyer decides that its

employees will not enter permit spaces,
the employer shall take effective
measures to prevent its employees from
entering the permit s and shall
comply with paragraphs (c)(1), {c)(2},
(c)(6), and {c)(8) of this section.

(4) I the ems»loyer decides that its
employees will enter permit spaces, the
employer shall develop and implement
a written permit space entry program
that complies with this section. The
written program shall be availeble for
inspection by employees and their
authorized representatives.

(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 paragreph (c)(5)(i) of this
section.

(i) An employer whose employees
enter a permit space need not comply
with paragraphs (d) through (f) an': (h)
through (k) of this section, provided
that;

(A) The employer can demonstrate
that the only posed by the permit
space is an actual or potential hazardous
atmosphere;-

(B) The employer can demonstrate
that continuous forced air ventilation
alone is sufficient f'; maintain that
permit space sefe for entry;

(C) The employer dsnvterfgps
monitoring end inspection data that
supports the demonstrations required
paragraphs (c}(5)({}A) and (c)(5)(i}(B) o
this section;

(D) If en initial entry of the permit
space is necessary to obtain the data
required by paragraph (c){S)I}{C) of this
section, the entry is performed in
compliance with paragraphs (d) through
(k) of this section;

(E) The determinetions and
supporting data required by paragraphs
(C)(5)(E)A), (c)5)i)B), and (c)(5)()(C) of
this section are documented by the
employer and are made available to
sach smployee who enters the permit
space under the terms of peragraph
(c)(5) of this section; and

(F) Entry into the permit space under
the terms of paragraph (c}{5)(i) of this
section is parfm-msf in accordance with
the requirements of paragraph (c){(5)(ii}
of this section.

Note: Ses paragraph (c)7) of this section
for reclassification of & permit space after all
hazards within the space have been
eliminatsd.

(ii) The following requirements apply
to entry into permit spaces that meet the
conditions set forth in paragraph
(c)(5)(i) of this section.

(A) Any conditions making it unsafe
to remove an entrance cover shall be
eliminated before the cover is removed.

(B) When entrance covers are
removed, the opening shall be promptly
guarded by a mil!n%:nmpomry cover,
or other temporary ier that will
prevent an accidental fall through the
opening and that will &r:!ect each
?mploy:z working in mspaca from

orei entering the

(C)nglefom.h em . entm
space, the internal atmosphere shall be
tested, with a calibrated direct-reading
instrument, for the following conditions
in the order given:

(1) Oxygen content,

(2) Flammable gases and vapors, and

(3) Potential toxic air contaminants.

(D) There may be no hazardous
atmosphere wi the zgace whenaver
any employee is inside the space.

) Continuous forced air ventilation
shall be used, as follows:

(1) An employee may not enter the
space until the forced air ventilation has
eliminated any hazardous stmosphere;

(2) The forced air ventilation 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;

(3) The air supply for the forced air
ventilation shall be from a clean source
and may not increase the hazards in the
space.

(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.

(G) If a hazardous atmosphere ia
detected during entry:

(1) Each employee shall leave the
space immediately;

(2) The space shall be evaluated to
determine how the hazerdous
atmosphere developed; and

(3) Measures shall be implemented to
protect employees from the hazerdous
atmosphers before any subsequent entry
takes place.

(H) The employer shall verify thet the
space is safe for entry and that the
measures required by paragraph
(c)(5)(ii) of this section have been taken,

a written certification that
contains the date, the location of the
space, and the si of the person
providing the certification. The
certification shall be made before entry
and shall be made available to each
employee entering the space.

(8) V)\}henthemmchangesin 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- i
confined space.

(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:

(i) If the it 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 for as long
as the non-atmosphaeric remain
eliminated.

(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
that entry demonstrate that the hezards
within the permit space have been
eliminated, the permit space be
reclassified as a non-permit ned
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 spacs.
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(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 meaking the
determination. The certification shall be
made available to each employee
entering the space.

(iv) If bazards 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 spece, in
accordance with other applicable
provisions of this section.

(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:

(i) Inform the contractor that the
workplace contains permit spaces and
that permit space entry is allowed only
through compliance with an permit
space program mesting the requirements
of this section;

(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;

(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 whare contractor
personnel will be working;

(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

(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.

(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:

(i) Obtain any available information
regarding permit space hazards and
entry operations from the host
employer;

(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

(iii) Inform the host employer of the
permit space m 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) Permitrequired confined space
program. Under the permit-required

.confined space program required by

paragraph (c)(4) of this section, the
employer shall:

(1) Implement the measures necessary
to prevent unauthorized entry;

(2) Identify and evaluate the hazards
of permit spaces before employess enter
them;

(3) Develop and implement the
means, procedurses, and practices
necessary for safs permit space entry
operations, including, but not limited
to, the following:

(i) Specifying acceptable entry
conditions;

(ii) Isolating the permit space;

(iii) Purging, inerting, flushing, or
ventilating the permit space as
necessary to eliminate or control
atmospheric hazards;

(iv) Providing pedestrian, vehicle, or
other barriers as necessary to protect
entrants from external hazards; and

(v) Verifying that conditions in the
permit space are acceptable for entry
throughout the duration of an
authorized entry.

(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:

(i) Testing and monitoring equipment
needed to comply with paragraph (d)(5)
of this section;

(ii) Ventilating equipment needed to
obtain acceptable entry conditions;

{iii) Communications equipment
necessary for compliance with
paragraphs (h)(3) and (i)(5) of this
section;

(iv) Personal protective equipment
insofar as feasible engineering and work
practice controls do not adequately
protect employees;

(v) Lighting equipment needed to
enable employees to see well enough to
work safely and to exit the space
quickly in an emergency;

(vi) Barriers and shields as required
by paragraph (d)(3)(iv) of this section;

(vii) Equipment, such as ladders,
needed for safe ingress and egress by
authorized entrants;

(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

(ix) Any other equipment necessary
for safe entry into and rescue from
permit spaces.

(5) Evaluate permit space conditions
as follows when entry operations are
conducted: :

(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
monitorsd in the areas where authorized
entrants are working;

(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

(iii) When testing for atmospheric
hazards, test first for oxygen, then for
combustible gases and vapors, and then
for toxic gases and vapors.

Note: Atmospheric testing conducted in
accordance with Appendix B to §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 §1910.146, would be considered as
satisfying the requirements of this paragraph.

(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.

(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;

(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
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iraining required by paragraph (g) of this
section;

(9) Develop and implement
srocadures for summoning rescue and
emergency services, for rescuing
entrants from permit spaces, for
providing necessary emergency services
to rescued employees, and for
proventing unauthorized personnel fram
attempting a rescue;

(10) Develop and implement a system
for the preparation, issuance, use, and
cancellation of entry permits as required
by this section;

"(11) Develop and implement
procedures to coordinate entry
operaticns when employees of more
than one employer are wor
simultaneously as authorized entrants
in a permit space, so that employees of
one employer do not endanger the
employees of any other emplayer;

(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;

(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 circomstances requiring
the review of the permit-required confined
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.

(14) Review the permit-required
confined 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 & single
annual review covering all entries performed
during a 12-month od. If no entry is
performed during a 12-month period, no
review is necessary.

Appendix C to §1910.146 presents
examples of permit entry programs that
are considered to comply with the
requirements of paragraph (d) of this
section.

(e) Permit system. (1) Before entry is
asuthorized, the employer shall
document the completion of measures
required by paragraph (d)(3) of this
section by preparing an entry permit.

.documents complience wi

Note: Appendix D to §1810.146 presents
examples of permits whose slements are
considered to comply with the requiraments
of this section. :

(2) Before entry begins, the sntry
supervisor identified on the permit shall
sign the entry permit to suthorize entry.

(3) The complseted permit shall be
made available at the time of entry to all
authorized entrants, by ing 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.

(4) The duration of the permit may
not exceed the time required to
complete the assigned task or job
identified on the it in accordance
with paragraph (f}(2) of this section.

{5) The entry supervisor shall
terminate entry and cancel the entry
permit when:

(i) The entry operations covered by
the entry permit have been completed;
or

(ii) A condition that is not allowed
under the entry permit arises in or near
the permit space.

(6861113 employer shall retain each
canceled entry permit for at least 1 year
to facilitate the review of the permit-
required confined space
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 can be made.

(f) Entry permit. The emg permit that
this section
and authorizes entry to a permit space
shall identify:

(1) The permit space to be entered;

(2) The purpose of the entry;

(3) The date and the authorized
duration of the entry permit;

(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 penmit space.

(5) The personnel, by name, currently
serving as attendants;

(6) The individual, by name, currently
serving as entry supervisor, with & space
for the signature or initials of the entry
supervisor whao originally authorized
entry .

niry,;
(7) The hazards of the permit space to
be entered;

(8) The measures used to isclate the
permit space and to eliminate or control
permit space hazards befors entry;

Note: Those measures can include the
lockout or tagging of equipment and
procedures for purging, inerting, ventilating,
and flushing permit spaces.

(8) The acceptable entry conditions;

(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;

(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;

(12) The communication procedures
used by authorized entrants and
attendants to maintain contact during
the entry;

(13) Equipment, such as personal
protective equipment, testing
equipment, communications equipment,
alarm systems, and rescue equi t, to
be provided for compliance with this
section;

(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
fox;ll:ot worwk‘;rt‘};mt ht;:. been issued to
authorize in the permit spacs.

(g) Training. (1) The employer shall
provide training so that all employees
whose work is regulated by this section
ac%uim the understanding, knowledge,
and skills necessary for the safe
performance of the duties assigned
under this section.

(2) Training shall be provided to each
affected employee:

(i) Before the employee is first
assigned duties under this section;

(i1) Before there is a change in '
assigned duties;

(i11) Whenever there is a change in

rmit space operations that presents a

azard about which an employee has
not previously been tminas;

(iv) Whenever the employer has
reason to believe either that there are
deviations from the permit space enu'(y
procedurss required by paragraph (d}{3)
of this section or that there are
inadequacies in the employee’s
knowledge or use of these dures,

(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,

(4) The emplcg:er shall certify that the
training required by paragraphs (g)(1)
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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:

(1) Know the hazards that may be
faced during entry, including
information on the mode, signs or
symptoms, and consequences of the
exposure;

2) Properly use equipment as
required by paragraph (d)(4) of this
section;

(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;

(4) Alert the attendant whenever:

(i) The entrant recognizes any
warning sign or symptom of exposure to
a dangerous situation, or

(ii) The entrant detects a prohibited
condition; and

(5) Exit from the permit space as
quickly as possible whenever;

(i} An order to evacuate is given by
the attendant or the entry supervisor,

(ii) The entrant recognizes any
warning sign or symptom of exposure to
a dangerous situation,

(iii) The entrant detects a prohibited
condition, or

(iv) An evacuation alarm is activated.

(i) Duties of attendants. The employer
shall ensure that each attendant:

(1) Knows the hazards that may be
faced during entry, including
information on the mode, signs or
symptoms, and consequences of the
exposurs;

2) Is aware of possible behavioral
effects of hazard exposure in authorized
entrants;

(3) Continuously maintains an
accurate count of authorized entrants in
the permit space and ensures that the
means used to identify authorized
entrants under p ph (f)(4) of this
section accurately identifies who is in
the permit space;

(4geR_emains outside the permit space
during entry operations until relieved
by another attendant;

Note: When the employer’s permit entry
program allows attendant entry for rescus,
attendants may enter a permit space to
attempt a rescue if they have been trained
and equipped for rescue operations as
required ragraph (k)(1) of this section
and if they m relieved as required by
paragraph (1)(4) of this section.

(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;

(8) 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) If the attendant detects a prohibited
condition;

(ii) If the attendant detects the
behavioral effects of hazard exposure in
an authorized entrant;

(iii) If the attendant detects a situation
outside the space that could endanger
the authorized entrants; or

(iv) If the attendant cannot effectively
and safely perform all the duties
required under paragraph (i) of this
section;

(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;

(8) Takes the following actions when
unauthorized persons approach or enter
a permit space while entry is underway:

(i) Warn the unauthorized persons
that they must stay away from the
permit space;

(ii) Advise the unauthorized persons
that they must exit immediately if they
have entered the permit space; and

(iii) Inform the authorized entrants
and the entry supervisor if unauthorized
persons have entered the permit space;

(8) Performs non-entry rescues as
specified by the employer’s rescue
procedure; and

(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:

1) Knows the hazards that may be
faced during entry, including
information on the mode, signs or
symptoms, and consequences of the
exposure;

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;

(3) Terminates the entry and cancels
the permit as required by paragraph
(e)(5) of this section;

(4) Verifies that rescue services are
available and that the means for
summoning them are operable;

(5) Removes unauthorized individuals
who enter or who attempt to enter the

permit space during entry operations;
and

(8) 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 termg
of the entry permit and that acceptable
entry conditions are maintained.

(k) Rescue and emergency services. (1)
The following requirements apply to
employers who have employees enter
permit spaces to perform rescue
services.

(i) The employer shall ensure that
each member of the rescue service is
provided with, and is trained to use
properly, the personal protective
equipment and rescue equipment
necessary for making rescues from
permit spaces.

(ii) Each member of the rescue service
shall be trained to perform the assigned
rescue duties. Each member of the
rescue service shall also receive the
training requireg of authorized entrants
under of this section.

(iii) E:ch mgmb(gel of the rescue
service shall 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 it spaces shall, with
res;ect to opening size, configuration,
and accessibility, simulate the types of
permit spaces from which rescue is to
be performed.

(iv) Each member of the rescue service
shall be trained in basic first-aid and in
cardiopulmonary resuscitation (CPR). At
least one member of the rescue service
holding current certification in first aid
and in CPR shall be available.

(2) When an employer (host
employer) arranges to have persons
other than the host employer’s
employees perform permit space rescus,
the host employer shall:

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

(1i) Provide the rescue service 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.

(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.
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Retrieval systems shall meet the
following requirements.

(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,
or above the entrant’s head. 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
o greater hazard and that the use of
wristlets is the safest and most effective
alternative,

(ii) The other end of the retrieval line
shall be attached to a mechanical 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 grpe permit
spaces more than 5 fest deep.

(4) If an injured entrant is exposed to
a substance for which a Material Safety
Data Sheet (MSDS) or other similar
written information is to be
kept at the worksite, that MSDS or

written information shall be made
available to the medical facility treating
the exposed entrant.

APPENDICES TO §1810.146—PERMIT-
REQUIRED CONFINED SPACES

Note: Appendices A through E serve to
provide information and non-mandatory
guidelines to assist employers and employees
in complying with the appropriate
requirements of this section.
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Appendix A to §1910.148—Permit-required
Confined Space Decision Flow Chart

Appendix A

Permit=required Confined Space Decision Flow Chart

[Does the workplace contain Permit-required Confined Spaces as defined by 51910.146(b)? N'O—; Consult ocher
st 4 applicable

i OSHA standards

v —— STOP
lxntom employees as required by §1910.146 Gc)(?).l
L

A\ 1 ’ Prevent employee entry as required by
[ Will permit spaces be entered? N;: L:w-xo.us fc)(3). Do rask from outside of space.
YES
!
v 1 I
—>; Will contractors enter? YESww>Task will be done by contractors' employees. Inform contractor as
L NO required by §1910.146 (c)(8)(i), (ii) and (iii). Contractor obtains
information required by §1910.146 (c)(9)(i), (ii) and (iii) from host.
L
V- - —
[ Both contractors and host employees will enter the space? bIOOx
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Will host employees enter to Cocrdinate entry operations as required by II9X'O.N6
perform entry tasks? (c){8) (iv) and (d)(11). Prevent unauthorized entry.
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v =
l Can the hazards be eliminated? YESwsm required confined space using §1910.146 (c) (7). ‘S'DOP‘
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A

hd ST | r
Car the space be maintained in a condition safe LO YESwmm> Space may be entered underj
enter by continuous forced air ventilation only? l I §1910.146 (c)(S). §10P'

Prepare for entry via permit procedures. I Permit not

3 valid uncil
WV 2l conditions meet
Verity acceptable entry conditions (Test results recorded, space isolated if NOm 5, permit
needed. rescuers/means Lo summon available, entrants properly equipped; etc.) | l [lpecihcm:ions.
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Permit i1ssued by authorizing signature. NOwsse=> Emergency exists (prohibited
Acceptable entry conditions maintained thrcughout enr.ry.l condition). Entrants evacuated
YES entry aborts. (Call rescuers if
| needed) ., Permit is void. Reevaluate
V. program to correct/prevent prohibited
[ Entry tasks completed. Permit returned and cancelod.J condition. Occurrence of emergency
] (usually) is proof of deficient
V- - program. No re-entry until progran
Audit permit program and permit based on evaluation of (and permit) is emended. (May
entry by entrants, attendants, testers and preparers, etc. require new program.)
CONTINUE

hc

! Spaces may have to be evacuated and re-evaluated if hazards arise during entry
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Appendix B to §1910.146—Procedures for
Atmospheric Testing

Atmospheric testing is required for two
distinct purposes: evqaluation 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 appmgriato 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, etc.)
based on evaluation of all serious hazards.

(2) Verification testing. The atmosphere of
& 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, elc.) 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 envelape should be tested a
distance of approximately 4 feet (1.22 m) in
the direction of travel and to each side. Ifa
sampling probe is used, the entrant's rate of
progress should be slowed to accommodate
the sampling speed and detector response.

Appendix C to §1910.146—Examples of
Permit-required Confined Space Programs
Exemple 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, 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 squal to or less
than 19.5% by volume.

A. Entry Without Permit/Attendaont
Certification. Confined spaces may be
entered without the need for a written permit
or attendant provided that: 1.) the space is
determined nof to be a permit required
confined space, or 2.) the space can be

maintained in a safe condition for entry by
mechanical ventilation alone. All spaces
shall be considered permit-required confined
speces 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 & 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 ths job. The Confined
Space Pre-er& 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
hazords.

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 permit- required 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. An alarm only type gas
monitor may be used. Testing shall be _
performed by the LEAD WORKER who has
successfully completed the Gas Detector
treining 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 end 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 elarm set points

ara 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 8
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 es 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 st
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 atmasphere 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
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conditions can reasonably be expected to
develop; 3:) It is not feasible te provide for
ready exit from spaces equipped with
automatic fire supgmuum systems and itis
not practical or 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 en the space. At least
one worker shall stand by the ocutside 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
communications shall be maintained
between the worker within the confined
space and standby personnsl.

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
disabied 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 tha 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 & disabled worksr 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 harmess type that suspends a
person upright and a heisting 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
Electrieal Code and no ignition sources shall
be introduced into the area.

Coantinuous gas menitoring shall be
performed during all confined space
operations. If alarm conditions change
adversely, entry personnel shall exit the

-space and a new confined: space
permit issued.
Rescue. Call the fire department services for
rescue. Where immediate hazards to injured
personnel are present, workars at the site
shall implement emergency procedures to fit
the situation.
Example 2.
Workplace. Meat and poultry rondering
plants.

Cookers and dryers are either batch or
continuous in thelr operation. Multiple batch

cookers are operated {n parsllel. 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 or discs.
Lfthoinnenhsllhhchted,nhumlly

eated with steam at pressures up to 150 ps
(1034.25 kPa). The rotati Mmemblyo?
the continuous cooker or is also steam

heated.

Potential Hazards. The recognized hazards
associated with cookers and dryers are the
risk that employees could be:

1. Struck or by agitator;

2. i o el L, epeiod
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 tha agitator shaft assembly, or inner
shell of the cooker/dryer;

5. Heat stress caused by warm atmosphere
inside cocker/dryer;

6. Slipping and falling on grease in the
coaker/drye

=

7. Electrically shocked by faulty equipment
taken iato the cooker/dryer;
8 Burned or overcome by fire or products.of
combustion; ar
9. Qvercome by fumes generated by walding
or cutting done on grease covered surfaces.
Permits. The supervisor in this case is always
present at the cookar/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. uﬁ chain and lock. Attach
a tag torthe valve and chain warning that a
permit entry confined space entry is in
gxmws.‘thoumepromdun shall be used

or 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 in cooker
vent line to conden:ar manifold duct:ystem.
Vent cooker/dryer by ing access door at
discharge end and topog?t:'sdw to-allow
natural ventilation throughout the entry. If
faster cooling is needed, use an partahle
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, ar use proper
protective clothing,
Fire and fume hazards. Careful site
preparation, such as cleaning the area within

4 inches (10.16 em) of all welding or tarch
cutting operations, and proper ventilation are
the preferred cantrols. All welding and
cutting operations shall be done in

ance with the requirements of 28 CFR
Part 1910, Subpart Q, OSHA's welding
standard. Proper ventilation may be achisved
by local exhaust ventilation, or the use of
portable ventilation fans, ora combination of
the two practices.
Electrical shock. Electrical equipment used
in cooker/dryers shall be in serviceable
condition. :
Sbrs' and falls. Remove residual grease
before entering cooker/dryer.
Attendant. The supervisor shall be the
attendant for employees entering cooker/
dryers. z
Permit. The it shall specify how
isolation shall be done and any other
preparations needed before: making entry.
This is especially important in parailet
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
Example 3.

Workplace. Workplaces where tank cars,
trucks, end 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 . These
products are not identically, but
the manufecturing processes by which they
are made are very similar,

Sources of hazards, In addition ta 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 ME:)poriy
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
1810, 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 controlied by
forced air ventilation sufficient to keep the
atmospheric concentration of flammable
materials below 10% of the lower flammable
limit (LPL) (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 “Arsa
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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 emplayer specified means
with employees working in tanks to-ensure
their safety. The attendant may not enter any
permit entry confined space to rescue an
gntrant or for any other reason; unless
authorized by the rescue precedure and, and
even then, only after calling the rescue team
and being relieved by as attendant by 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 permitiinclude 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 & 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, (Cartain injuries may make it
necessary to breach the tank to remove a
person rather then risk additional injury by
removal through an existing manhole.
However, the su isor must ensure that no
breaching procagg‘gzed forrescue would
violate terms of the entry permit. For
instanes; 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 canfiguration of
the tanks and their interior baffles and other
structures would prevent rescuers from
hauling out injured entrants. However,
unless the rescue procedurs calls for
breaching the tank for rescus, the rescue team
shall be:trained in the use of retrieval lines
and harnesses for removing injured
employees through manholes.
B. Hepair 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
rous materials, whether left over from
the transportation of hazardous cargoes or

generated by chemical or becterial 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 etmospheric 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 mare 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 authaerization 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.
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Appendix D to §1810.146——Sample
. Permits

Appendix D - 12 Sewer Entry Permit

Confined Space Pre-Entry Check List

See Safety Procedure.

A confined space either is entered through an opening other than a
door (such as manhole or side port) or requires the use of a ladder
or rungs to reach the working level and test results are
satisfactory. This check list must be filled out whenever the job
site meets this criteria.

Yes No

Did your survey of the surrounding area show it to () ()
be free of hazards such as drifting vapors from
tanks, piping or sewers?

Does your knowledge of industrial or other
discharges indicate this area is likely to remain
free 0f dangerous air contaminants while occupied?

Are you certified in operation of the gas monitor
to be used?

Has a gas monitor functional test (Bump Test) been
performed this shift on the gas monitor to be used?.

Did you test the atmosphere of the confined space
prior to entry?

Dad the atmosphere check as acceptable (no alarms
given)?

Will the atmosphere be continuously monitored while ( )
the space is occupied?

Contact County Centrex for personnel rescue by local fire
department in the event of an emergency. If on-site at the
Regional Treatment Plant, contact the Plant Control Center (PCC).

Notice: If any of the above questions are answered “no* do not
enter. Contact your immediate supervisor.

Job
Location
LEAD MAN
signature
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Appendix E to §1910,146—Sewer System
Entry

Sewaer 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
bevond 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.

X (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 en eudible alarm,
in addition to its visual readout, whenever
one of the following conditions is
encountered: oxygen concentratiorn less than
19.5 percent; flammable gas or vapor at 10
percent or more of the lower flammable limit
(LFL); or hydrogen sulfide or cerbon
monoxide at or above their PEL (10 ppm or
50 ppm, respectively); or, if a broad range
sensor device is used, at 100 ppm as
characterized by its response to toluene.
Normally, the oxygen sensor/broad range
sensor instrument is best suited for sewer
entry. However, substance specific devices
should be used whenever actual
contaminants have been identified. The
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 entrants’ 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.

[FR Doc. 93-538 Filed 1-13-1993; 8:45 am]
BILLING CODE 4510-26—




	Structure Bookmarks
	 “” 
	“” 




