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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) 5238151,

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, *'Working 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. 18-12),
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 hazards
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.—Transcript 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?

Agriculture 10

Construc- 95 13
tion.

Maritime .... 23

40

20 8

1 “Search of Falalizn and Injury Records For
Cases Related to Confined Spaces™ Frepared 2{
Safety Sciences, San Diego, CA, for NIOSH,
Februnr¥ 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.

? “Selcted 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,
OSHA will continue to protect
employees who are e?osed to “‘permit
space' hazards in land-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
“ragsonable care” might be directly
relevant to an enforcement procesding,
it is inappropriate to include
“reasonable 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
entrants out of the permit space and

ncels the en! rmit.

A0S A has detamminad that ad
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
pmposed (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 trairing 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

the

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—-486) 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 (OSHA's
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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dfdelayed effects directly into the
definition of IDLH. OSHA has also
included a note that provides an

example of a delayed health effect.

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

The proposed term "immediate-severe
health effects” has not been carried
forwerd 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
apermit space by a noncombustible gas (such
asnitrogen) 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
anexample 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
offire and explosion, it creates an IDLH
atmosphere, which must be eliminated
orcontrolled before permit entry is
alloned.

OSHA has accepted this suggestion
and has incorporated their warning into
anote following the definition of
“inerting”.

The final rule does not contain the
proposed term "in-plant rescue team”.
Jpft* 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 as:
blanking or blinding; misaligning or
removing sections of lines, pipes, or ducts; a
double block and bleed system; lockout or
tagout of all sources of energy; or blocking or
disconnecting all mechanical linkages.

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 "isolation” 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. 14-47,14-
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) feltthat
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
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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 ofa "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 ofa
hazardous atmosphere, and they do not
present engulfrnent or other serious
hazards.

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 | served on the ANSI committee
on confined spaces. The 117.1 revision is
coming out 19.5, which is the consensus
industry &nd 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 | 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



