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NFPA® codes, standards, recommended practices, and guides ("NFPA Standards"), of which the document 
contained herein is one, are developed through a consensus standards development process approved by the 
American National Standards Institute. This process brings together volunteers representing varied viewpoints 
and interests to achieve consensus on fire and other safety issues. While the NFPA administers the process and 
establishes rules to promote fairness in the development of consensus, it docs not independently test, evaluate, or 
verify the accuracy of any information or the soundness of any judgments contained in NFPA Standards. 

The NFPA disclaims liability for any personal injury, property, or other damages of any nature whatsoever, 
whe ther special, indirect, consequential or compensatory, directly or indirectly resulting from the publication, use 
of, or reliance on NFPA Standards. T he NFPA also makes no guaranty or warranty as to the accuracy or 
completeness of any information published herein. 

In issuing and making NFPA Standards available, the NFPA is not undertaking to render professional or other 
services for or on behalf of any person or entity. Nor is the NFPA undertaking to perform any duty owed by any 
person or entity to someone e lse. Anyone using th is document should rely on his or her own independent 
judgment or, as appropriate, seck the advice of a competent professional in determining the exercise of 
reasonable care in any given circumstances. 

T he NFPA has no power, nor does it undertake, to police or enforce compliance with the contents ofNFPA 
Standards. Nor docs the NFPA list, ce rtify, test, or inspect products, designs, or installations for compliance with 
this docum ent. Any certification or other statement of compliance with the requirements of this docume n t shall 
not be attribmable to the NFPA and is solely the responsib ility of the certifier or maker of the stateme n t. 

REMINDER: UPDATING OF NFPA STANDARDS 

Users of NFPA codes, standards, recommended practices, and guides ("NFPA Standards") should be 
aware that these documents may be supe rseded at any time by the issuance of a new edition, may be 
amended with the issuance of Tentative Interim Amendments (TIAs), or be corrected by Errata. It is 
intended that through regular revisions and amendments, participants in the NFPA standards 
development process consider the then-current and available information on incidents, materials, 
technologies, innovations, and methods as these develop over time and that NFPA Standards reflect 
this consideration. T herefore , any previous edition of this document no longer represents the current 
NFPA Standard on the subject matter addressed. NFPA encourages the use of the most current edition 
of any NFPA Standard [as it may be amended by TIA(s) or Errata] to take advantage of curre nt 
experie nce and understanding. An official NFPA Standard at any point in time consists of the current 
edition of the document, including any issued TIAs and Errata then in effect. 

To determine whether an NFPA Standard has been amended through the issuance ofTIAs or 
corrected by Errata, visit the "Codes & Standards" section at www.nfpa.org. 
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Guide for 

Safe Confined Space Entry and Work 

2022 Edition 

This edition of NFPA 350, Guide jr:rr Safe CQrtjined Space J...ntry and Wmk, was prepared by the 
Technical Committee on Confined Space Safe Work Practices. It was issued by the Standards Council 
on March 28,2021, with an effective date of April 17, 2021, and supersedes all previous editions. 

This edition of NFPA 350 was approved as an American National Standard on Apri l 17, 2021. 

Origin and Development ofNFPA 350 

This first edition of NFPA 350, Guide for Safe Confined Space Ent1·y and Work, established best 
practices and "how-tos" for confined space entry and work, translating what is required in regulations 
into practical approaches to implement those requirements. \1\'hile existing regulatory standards 
provide minimum requirements, NFPA 350 su·ives to establish work practices that achieve a higher 
level of safety. 

NFPA maintains a long history governing the safe entry and work practices for the maritime 
sector tlu·ough NFPA 306, StandaTd fm· the Contn;l of Gas Hazan.L~ Qrt "WisseL~. The success of the maritime 
confined space enU)' program, in particular the competencies and qualifications of marine chemists 
whose certification NFPA manages, led to the incorporation of those practices and procedures into 
both OSHA shipyard regulations and the regulations of the US Coast Guard. Similarities in 
consUL!ction and usage prompted the development of NFPA 326, Standm·d fm· the Safeguarding of 
Tanks and Containers for l!.nt1y, Cleaning, m· RepaiT, a standard for entt)' and work in aboveground and 
underground tanks and containet·s. NFPA's pwtection for emergency responders extends to 
confined spaces as well, with NFPA 1670, Standm·d Qrt Operations and Tminingfm· Technical Seanh and 
Rescue Incidents, and NFPA 1006, Standard joT Technical Rescue PenQrtnel Professional Qualifications. With 
that long history of established standards of practice for confined space entt)' and w01·k, NFPA 
proposed a new project related to confined spaces. 

The Technical Committee on Confined Space Safe Work Practices began its work on a 
preliminat)' draft in September 2012 and wot·ked in earnest to pwvide a preliminary draft to the 
NFPA Standards Council for the August 2013 meeting, at which it was approved and placed in th e 
Fall 2015 revision cycle. 

Background documents considered by the Standards Council as part of the project t·equest 
highlighted gaps in the existing regulations and standards that applied to general industry confined 
space entry and work. OSHA's permit-required confined space standard had been in place for 20 
years when the work of the committee began. Initially, the committee identified those gaps and 
discussed how to simplify some of the terminology used in confined space documen ts. Among the 
gaps identified were issues related to basic confined space hazard identification, evaluation, and 
control. Of particular concern was the lack of informative guidance on how to perform some of the 
key requirements in the OSHA standard, such as air monitoring and ventilation . I n further support 
ofthe initial findings of the committee, the Chemical Safety Board (CSB) addressed the committee 
at its first meeting and noted additional disparities in confined space safe practices t·elated to the 
hazards of adjacent spaces and hot work. The committee, with its range of experts, targeted those 
gaps and missing information as areas that could be incorporated into NFPA 350. 

Perhaps the most significant discussion topic in the committee centered on terminology such as 
permit-required confined spaces and non permit spaces. While the committee d id not want to 
conflict with existing standards, in particular the OSHA standards, the committee recognized that 
the differences in terminology continued to create confus ion. The committee ultimately decided to 
simply use the term "confined space" to describe any space that meets the OSHA 1910.146 
definition. 
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350-2 SAFE CONFINED SPACE ENTRY AND WORK 

Another simplifi cation provided by NFPA 350 is the default recommendation to perform a ir monitoring of all confined 
spaces pt·iot· to en tt-y. Such monitot·ing eliminates the possibility of misjudging a space that is not expected to have an 
atmospheric hazard. The committee believes that the few minutes it takes to perform air monitoring of a space- confirming 
the presence or absence of specific atmospheric hazards- will be time well spent. 

NFPA 350 identifies three types of hazards that should be recognized, evaluated, and controll ed: inherent hazards, 
introduced hazards, and adjacent hazards. Identifying those three distinct sources of potential hazards helps En tt-y Supervisors 
and workers to think broadly about the number of hazards that could occur in and around confined spaces and to evaluate 
and conu·ol the hazards. 

While other standards indicate what needs to be done, NFPA 350 describes how to perform those tasks. For example, NFPA 
350 provides information on the selection, calibration, and use of gas monitors as well as information about the types and 
installation of ventilation devices for different types of confined space configurations and hazards. 

The committee noted that there was a lack of qualifications and competencies for those involved in confined space entries 
beyond the Attendant, the Entrant, and the Entt-y Supervisor. To complement those individuals and their defined roles and 
competencies, NFPA 350 identifies other mles that also are important in confined space entries, such as a Gas Tester, 
Ventilation Specialist, and Standby Worker. 

For confined space rescue, NFPA 350 provides a tiered approach to response and includes the organizational e le men ts of 
emergency preparedness that normally are in place in a fit·e department but not necessarily in a facility rescue program. The 
document aligns with NFPA 1670 and NFPA 1006 in providing the technical aspects of rescue and qualifications for Rescuers. 

It is well recognized that changes that occur during confined space work can negatively affect confined space enu·y and 
work safety. NFPA 350 outlines the types of changes that can occur during confined space work and provides a method for 
reporting and managing those changes through a management-of-change system. 

Since elimination of a hazard is the apex of the u·aditional hierarchy of controls, NFPA 350 notes that the best way to 
eliminate confined space hazards is to eliminate the confined space entit·ely or to redesign it to eliminate or minimize hazards 
by incorporating safety feantres such as better Lighting and ventilation. That can be done during design or through redesign 
using the princi pies of Prevention through Design (PtD) . Years of potential worker exposures to confined space hazards could 
be eliminated through design or redesign . 

In the 2019 edition of the guide, editorial changes were made to clarify the recommended practices for safe work in 
confined spaces. Additionally, the guide was revised to include information specific to construction activities addressed in 
OSHA's 29 CFR 1926 Subpart AA, "Confined Spaces in Construction." 

Definitions for the terms engulftnent and pwgingwere added to the guide. Information about photoionization detectors 
(PID) was included because these devices are now widely available and used in combination \vith other atmosphere testing 
devices for assessing atmosphere hazards in confined spaces. 

The committee clarified the recommendations for entry and work in confined spaces that are inerted (oxygen deficient) . 
The committee also added recommendations for rescue in confined spaces that do not have a hazardous attnosphere but are 
so configured that rescue operations could be difficult. The recommended practice for selection, evaluation, and approval of a 
qualified rescue service \\laS revised. 

A table illustrating the gas hazards that can exist in confined spaces specific to various indusu·ies \vas added to Annex A. 

In the 2022 edition, the OSHA Safety and Health Information Bulletin (SHIB 09-30-2013), Calihmting and Testing Direct­
Reading Portable Gas Monitm-s, is referenced to provide guidance to workers and employers on calibrating and testing direct­
reading portable gas monitors. 

The NFPA Technical Committee on Confined Space Safe \<\'ork Practices determined that NFPA 350, Guide for Safe Confined 
Space Enl1')' and Work, has moved from the document development phase to a docwnent mainte nance phase . Therefore, the 
need to meet on a 3-year schedule to revise this document is no longer necessary. Beginning with the 2022 edition, NFPA 350 
will be in a 5-year revision cycle . 
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IMPORTANI' NOTE: This NFPA document is made available for 
use subject to important notices and legal disclaimers. These notices 
and disclaimers appear in all publications containing this document 
and mtry be found under the heading "lm:portant Notices and 
Disclaimers Concerning NFPA Standards. " They can also be viewed 
at U!luw.n.fPa.org! disclaimers or obtained on request from NFPA. 

UPDATES, ALERTS, AND FUTURE EDITIONS: New editions of 
NFPA codes, standords, recommended practices, and guides (i.e., 
NFPA Standards) are released on scheduled revision cycles. This 
edition may be superseded by a later one, or it may be amended 
outside of its scheduled revision cycle through the issuance of Tenta­
tive Interim Amendments (TIAs). An official NFPA Standard at mry 
point in time consists of the current edition of the document, together 
with all TIAs and Errata in effect. To verify that this document is the 
current edition or to determine if it has been amended by TIAs or 
Errata, please consult the National Fire Codes® Subscription Service 
or the "List of NFPA Codes & Standards" at www.nfpa.org!docinfo. 
In addition to TIAs and Errata, the document information pages also 
include the option to sign up for alerts for individual documents and 
to be involved in the development of the next edition. 

NOTICE: An asterisk (*) following the number or letter 
designating a paragraph indicates that explanatory material on 
the paragraph can be found in Annex A. 

A reference in brackets [ l following a section or paragraph 
indicates material that h as been exu·acted from another NFPA 
document. Exu·acted text may be edited for consistency and 
style and may include the revision of inte rnal paragraph refer­
ences a nd other references as appropriate. Requests for inter­
pretations or revisions of extracted text shall be sent to the 
technical committee responsible for the source document. 

Information on referenced and extracted publications can 
be found in Chapter 2 and Annex E. 

Chapter I Administration 

1.1 Scope. 

1.1.1 This guide provides information to protect workers from 
confined space hazards. 

1.1.2 This guide supplements existing confined space regula­
tions, standards, and wor·k practices by providing additional 
guidance for safe confined space enu·y and work. Referen ces 
a re provided throughout the guide and annexes to direct the 
r·eader to other r·egulations and standards or other content d1at 
might b e applicable. 

1.1.3 This guide provides informa tion to identifY, evaluate , 
assess, and then e liminate, mitigate, or control hazar·ds d1at are 
present or that may occur during entry into or work in and 
around confined spaces. 

1.1.4 This guide provides information on h ow to unde r·stand 
confined space safety and safeguard personnel from fire, explo­
sion, and other health hazards that are uniquely associated with 
confined spaces. 
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1.1.5 This guide provides information regarding trammg, 
qualifications, and competencies required for personne l 
responsible for confined space hazard identification, hazard 
evaluation, a nd hazard control for personnel who work in and 
around confined spaces. 

1.1.6 This guide provides information on confined space 
rescue best practices. 

1.1.7 This guide provides information concerning confined 
space hazards and safety practices that are applicable to all 
types of confined spaces. 

1.1.8 Th is guide provides informa tion regarding hazards adja­
cent to confined spaces that might affect the safe conditions 
necessary for entry and work in a confined space. 

1.1.9 This guide provides criteria for eliminating, rnitigating, 
or controlling hazards in the confined space design phase . 

1.2 Purpose. The purpose of this guide is to provide safe work 
pr·ac tices for per·sons working in and around confined spaces. 
This guide goes beyond the minimum requirements that have 
been established by regula tions and standards. This guide 
sU·ives to achieve a higher level of safety with best practices for 
identifYing, evaluating, and then eliminating, mitigating, or 
controlling hazards to manage the risks associated with 
confined space activities. This guide is also intended to address 
confined space-related work practices and procedures not fully 
covered or explained in existing regulations and standards rela­
ted to confined space entry and work. 

1.3* Application. This guide is intended to provide guidance 
for safe enu·y into confined spaces and associated work. 

1.3.1 This guide is not intended to supersede o r r·eplace any 
requirements in existing or future cod es, standa rds, and regula­
tions applicable to confined space activities. 

1.4 Equivalency. Nothing in this guide is intended to prevent 
the use of systems, me thods, or devices of equivalent or supe­
rior quality, st rength , fi re resistance, effec tiveness, durability, 
and safety over those prescribed by this guide. 

Chapter 2 Referenced Publications 

2.1 General. The documents or portions thereof listed in this 
chapter are referenced wid1in this guide and should be consid­
e red part of the recommendations of this document. 

2.2 NFPA Publications. National Fire Protec tion Association, 
1 Batterymarch Park, Quincy, MA 02169-7471. 

NFPA 10, Standard for Portable Fire Extinguishers, 2018 edition. 
NFPA 51 B, Standm·d for Fi1·e Prevention Dwing Welding, Cutting, 

and Other Hot Wm·k, 2019 edition. 
NFPA 7cP, National Elect1ical Code®, 2020 edition. 
NFPA 70E~, Standard for Elect·rical Safety in the Workplace®, 2021 

edition. 
NFPA 306, Standard fo·r the Cont-rol of GasH azanis on Vessels, 

2019 edition. 
NFPA 326, Standm·d fm· the Safeguarding of 'Tanks and Containers 

fm· Entry, Cleaning, m· Repai1; 2020 edition. 
NFPA 652, Standard on the Fundamentals of Combustible Dust, 

2019 edition. 
NFPA 1006, Standanl for Technical Rescue Personnel Pmfessional 

Qualifications, 2021 edition. 
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NFPA 1561, Standa1·d 1m Eme1gency Services Incident Manage­
ment System and Command Safety, 2020 edition. 

NFPA 1670, StandaTd 1m OpeTati~ms and TrainingfO'r Technical 
Seanh and Rescue i ncidents, 2017 edition. 

NFPA 1855, Standa·rd on Selecti1m, Care, and Maintenance of 
Protective Ensembles fm· 1echnical Rescue Incidents, 2018 edition. 

NFPA 1951, Standard 1m Protective Ensembles fO'r Technical Rescue 
Incidents, 2020 edition. 

NFPA 1981, Standard on Open-Ci?·cuit Self-Contained BTeathing 
Appamtus (SCBA) for Eme1gency Se·rvices, 2019 edition. 

NFPA 1983, Standard on L ife Safety Rope and Equipment joT 
Eme~gency Services, 2017 edition. 

NFPA 1991, Standanl 1m VapoT-Protective Ensembles for H az.aTd­
ous Mate1ialsEme?gencies, 2016 edition. 

NFPA 1992, Standard 1m L iquid Splash- Protective Ensembles and 
Clothingf0'1" H azardous Mate1ials Eme1gencies, 2018 edition. 

2.3 Other Publications. 

2.3.1 AIChE Publications. American Institute of Chemical 
Engineers, 120 Wall Su·eet, FL 23, New York, NY 10005-4020. 

Guidelines jo1· Enginee1ing Design fm· Process Safety, Center for 
Chemical Process Safety, Apt·il 2012. https:/ / www.aiche.org/ 
ccps/ resources/ pub! ications/ books/ guidelines-engineering­
design-process-safety-2nd-edition. 

inhe~·ently Safer Chemical Processes: A Life Cycle Appmach, Center 
for Chemical Process Safety, December 2008. https:/ I 
\VW.V.ai ch e.org/ ccps/ publications/ b ooks/ inherently-safer­
chernical-processes-Life-cycle-approach-2nd-edition. 

2.3.2 AIHA Publications. American Industrial Hygiene Associ­
ation, 3141 Fairview Park Drive, Suite 777, Falls Church, VA 
22042. 

"Prevention through Design: Eliminating Confined Spaces 
and Minimizing Hazards." AIHA Confined Spaces Committee, 
May 2014. 

2.3.3 ANSI Publications. American National Standards Insti­
tute, Inc., 25 \1\Test 43rd Street, 4th Floor, New York, NY 10036. 

ANSI Z49 .1, Safety in Welding, Cutting, and Allied Pmcesses, 
2012. 

2.3.4 API Publications. American Peu·oleum Insti tute, 200 
Massachusetts Avenue NW, Suite 1100, Washington, DC 
20001-5571. 

API STD 653, Tank Inspecti~m, Repair, Alteration, and Recon­
stntction, Fifth edition , 2020. 

API RP 2009, Safe Welding, Cutting, and H ot Wm"k Practices in 
the Petroleum and Petrochemical Industries, Seventh edition, 2002, 
t·eaffinned Mat-ch 2020. 

API STD 2015, Requimments for Safe Ent?·y and Cleaning of Petro­
leum Stomge 11mks, Eighth edition, 20 18. 

API RP 2016, Guidelines and Procedmtis joT Ente1ing and Clean­
ing Petroleum Stomge Tanks, 2001, reaffirmed 2006. 

API RP 2027, i gnition Haz.aTds and Safe Work Pmctices for Abm­
sive Blasting of Atmosphe~ic Stm·age Tanks in HydrocaTbim Service, 
Fourth edition, 2018. 

API RP 2201, Safe H ot Tapping Pmctices in the Petmleum and 
Petmchemical indust1ies, Fifth edition, 2003, reaffirmed March 
2020. 

API PUBL 2202, Dismantling and Disposing of Steel from Above­
ground L eaded Gasoline Stomge 1anks, 1991. 

API RP 2207, Prepming 1ank Bottoms joT Hot Wm·k, 2007, 
Seventh edition, 2017. 

API STD 2217 A, Safe Wm·k in Ine1·t C~mfined Spaces in the Petm­
leurn and Petnxlzernicallndustries, Fifth edition, 2017. 

2.3.5 ASABE Publications. American Society of Agriculntral 
and Biological Engineers, 2950 Niles Road, St. Joseph , MI 
49085. 

ANSI/ ASABE S607, Ventilating Manu?f! Storages to Reduce Ent1)' 
R isk, 2010, reaffir·med 2014. https:/ / e library.asabe.org/ 
absu·act.asp?aid=36208&t=2&redir=&redirType= 

2.3.6 ASSP Publications. American Society of Safety Professio­
nals, 520 N. Northwest Highway, Park Ridge, IT.. 60068. 

ANSI/ ASSP Z 10, Occupational H ealth and Safety Management 
Syste~ns, 2019. 

ANSI/ ASSP Z117.1, Safety R equi1'Crnents joT Ente1ing Confined 
Spaces, 2016. 

ANSI/ ASSP Z244.1 , Contml of H az.anious Ene~gy - Lockout/ 
1agout and Alternative Methods, 2016. 

ANSI/ ASSP Z590.3, Prevention Thmugh Design: Guidelines f0'1" 
Add1·essing Occupati~m H azards and R isks in the Design and Redesign 
Processes, 2011 , reaffirmed 2016. 

2.3.7 AWS Publications. American Welding Society, 8669 NW 
36 Street, # 130, Miami, FL 33166-6672. 

Safety and H ealth Fact Sheet Bundle for Chemical i ndustl)' Weld­
ing: 

Fact Sheet No. 4: "Chromium and Nickel in Welding Fume," 
October 2003. 

Fact Sheet No. 11: "Ho t Work in Confined Spaces," October 
2014. 

Fact Sheet No. 24: "Fluxes fot· Arc Welding and Bt·azing: Safe 
Handling and Use," January 2002. 

Fact Sheet No. 27: "Thoriated Tungsten Electrodes," Octo­
ber 2003. 

Fact Sheet No. 36: "Ventilation for Welding and Cutting," 
September 2009. 

2.3.8 CDC Publications. Center for Disease Conu·ol and 
P reven tion , 1600 Clifton Road, Atlanta, GA 30333. 

DHHS (NJOSH) Publication No. 2011-121, Prevention lhTouglz 
Design: Plan fO'r the National Initiative, Department of Heal th and 
Human Services and Natio nal Instimte for Occupational Safety 
and Health, November 2010. 

2.3.9 CGA Publications. Com pressed Gas Association , 14501 
George Carter Way, Suite 103, Chantilly, VA 20151. 

CGA G-7 .1, Commodity Specification f0'1" Ail', Seventh edition, 
2018. 

2.3.10 ICS Publications. Interna tional Chamber of Shipping, 
38 St. Mary Axe, Lo ndon, United Kingdom, EC3A 8BH. 

International Safety Guide jo1· Oil Tankers and Terminals 
(ISGOT1), 2006. 
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2.3.11 US Government Publications. US Government 
Publishing Office, 732 North Capitol Su·eet, NW, \1\Tashington, 
DC 20401-000L 

Emergency Response Guidebook, U.S. Department of Transporta-
tion (DOT), 2016. Imps:/ / www.phmsa.dot.gov/sites/ 
phmsa.dot.gov / files/ docs/ ERG2016. pdf. 

Title 29, Code of Federal Regulations, Part 1910, "Occupa­
tional Safety and Health Standards." 

Title 29, Code of Federal Regulations, Part 1915, "Occupa­
tional Safety and Health Standards for Shipyard Employment." 

Title 29, Code of Federal Regulations, Part 1926, "Safety and 
Health Regulations for Consu·uction." 

2.3.12 Other Publications. 

Meniam-Webste1·'s Collegiate Dictional)', 11th edition, Merriam­
Webster, Inc., Springfield, MA, 2003. 

2.4 References for Extracts in Advisory Sections. 

NFPA 77, &commended Practice on Static Electricit)\ 2019 
edition. 

NFPA 99, Health Cm-e Facilities Code, 2018 edition. 
NFPA 302, Fi1·e Protection Standm·d joT PleasttTe and Com menial 

Motor Cmft, 2020 edition. 
NFPA 326, Standm·d Jm· the Safegua·rding of Tanks and Contain­

e·rs joT Ent1y, Cleaning, OT Repai1; 2020 edition. 
NFPA 1006, StandaTd jo1· Technical Rescue Professional Qualifica­

tions, 2017 edition. 
NFPA 1026, StandaTd Jm· Incident Management Personnel Profes­

sional Qualifications, 2018 edition. 
NFPA 145 1, StandaTdjm·aFi1·eandEmagency Service Vehicle 

Operations Training Program, 2018 edition. 
NFPA 1521, StandaTd jm·Fi1-e Depm·tment Safety Officer Professio­

nal Qualifications, 2020 edition. 
NFPA 1561, Standard on l!.rrwgency Services Incident Manage­

ment System and Command Safety, 2020 edition. 
NFPA 1670, StandaTd on Operations and Trainingfm· Technical 

Sem·ch and Rescue Incidents, 2017 edition. 

Chapter 3 Definitions 

3.1 General. The definitions contained in this chapter apply 
to the terms used in this guide. VVhere terms are not defined in 
this chapter or within another chapter, they should be defined 
using their ordinarily accepted meanings within the context in 
which they are used. Mmiam-Webstm·'s Collegiate Dictionary, 11th 
edition, is the source for the ordinarily accepted meaning. 

3.2 NFPA Official Defmitions. 

3.2.1 Guide. A document that is advisory or informative in 
nature and that contains only nonmandatory provisions. A 
guide may contain mandatory statements such as when a guide 
can be used, but the document as a whole is not suitable for 
adoption into law. 

3.3 General Definitions. 

3.3.1 * Acceptable Entry Conditions. Conditions that meet all 
entry requirements specified in the confined space program 
and all entry conditions listed on the enu·y permit. 

2022 Edition 

3.3.2 Accident. An unplanned occurrence, which results in a 
loss such as unintended injury, illness, death, property damage, 
or damage to the environment. [1521 , 2020] 

3.3.3 Adjacent Spaces. Those spaces in all directions from 
subject space, including points of contact, in ternal and exter­
nal, such as decks, sumps, floating roofs, secondary contain­
ment areas, interstitial spaces, under floors, supports, tank 
tops, and bulkheads. [326, 2020] 

3.3.4 Administrative Controls (Work Practice Controls). Work 
procedures such as written safety policies, rules, supervision, 
schedules, and u·aining with the goal of reducing the duration, 
frequency, and severity of exposure to hazardous situations. 

3.3.5 Air Changes per Hour (ACH). An amount of a ir equal 
to the gross volume of the air passing through a confined space 
in an hour. 

3.3.6 Air-Moving Devices. Term that includes venturi-type 
devices that exhaust only (eductors) and fan or blower systems. 

3.3.6.1 Axial-Flow Fans. A category of three fan types -
propeller, tube-axial, and vane-axial - where tl1e a ir flow 
through the impeller is pat·atlel to the shaft on which ti1e 
impeller is mounted. 

3.3.6.2 Centrifugal-Flow Fans. A fan that includes a wheel or 
rotor mounted on a shaft that rotates within a scroll-shaped 
housing, which allows air to enter the center of the rotor 
and move with centrifugal force at right angles through the 
rotor blades and into the housing. 

3.3.6.3* Venturi-Type (Eductars). Devices commonly 
powered by air or steam that operate on the venturi princi­
ple, where air moving through the hom increases in velocity 
as it passes tiuough the smaller c ross-sectional area and exits 
the horn. 

3.3.7 Atmospheric Monitoring. The act of using a portable or 
fixed monitor to sample the atmosphere in or around a 
confined space to determine the concentration of a ir contami­
nants and oxygen. 

3.3.8 Attendant. A person who is qualified to be stationed 
outside confined spaces, who monitors authorized Entrants, 
and who performs specified atte ndant duties. 

3.3.9 Bonding. For the purpose of controll ing static electric 
hazards, the process of connecting two or more conductive 
objects together by means of a conductor so that they are at ti1e 
same electrical potential, but not necessarily at the same poten­
tial as the earth. f77, 20191 

3.3.10 Breathing Air. Uncontaminated air with an oxygen 
content benveen 19.5 and 22 percent; sotu·ces may include 
ambient air or Compressed Gas A~sociation (CGA) Grade D 
bt·eathing air fi·om a compressor or cylindet·. 

3.3.11 Bump Testing. A qualitative function check where a 
challenge gas is passed over the sensor(s), at a concentration 
and exposure time sufficient to activate all a larm indicators, to 
present at least their lower alarm setting. 

3.3.12 Cold Work. Any construction, alteration, repair, or task 
that does not involve heat, fire, or spark-producing operations. 

3.3.13* Confined Space. A space that (1) is large enough and 
so configured that a person can bodily enter and perform 
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assigned work, (2) has limited or restricted means for entry or 
exit, and (3) is not designed for continuous occupancy. 

3.3.14 Confined Space Entry. Includes ensuing work activities 
in a confined space and is considered to have occurred as soon 
as any part of the entrant's body breaks d1e plane of an open­
ing into the space. [1006, 20171 

3.3.15 Confined Space Rescue Service. The confined space 
rescue team designated by ilie Owner/Operator or Entrant 
Employer to rescue victims from within confined spaces, 
including operational and technical levels of industrial, munici­
pal, and external service providers. 

3.3.16 Confined Space Rescue Team. A combination of indi­
viduals u·ained, equipped, and available to respond to confined 
space emergencies. 

3.3.17* Contractor. Employers who perform work under 
contract to Owners/ Operators at the Owner's/ Operator's 
confined space work site. 

3.3.17.1 Subrontractor. Employers who perform work under 
contract to the primary conu·actor. 

3.3.18 Degassing. The process of collecting, oxidizing, or 
treating vapors and gases expelled from a tank or vessel so as to 
prevent or reduce the amount of organic volatile compounds 
released into ilie atmosphere during vapor- and gas-fi·eeing 
operations. 

3.3.19 Engineering Controls. A meiliod of reducing exposure 
to a hazard ilirough elimination, design, 1·edesign, isolation, or 
substitution. 

3.3.20 Engulfment. The surrounding and effective capture of 
a person by a fluid (e.g., liquid, finely divided particulate) 
substance iliat can be aspirated to cause death by filling or 
plugging ilie respiratory system or iliat can exert enough force 
on ilie body to cause death by su·angulation, consu·iction, or 
crushing. [1670, 2017] 

3.3.21 Entrant. Person auiliorized to enter a confined space. 

3.3.22* Entrant En1ployer. The person(s) or organization 
responsible for personnel w1der ilieir employ who make enu·y 
into a confined space. 

3.3.23 Entry. See 3.3.14, Confined Space Enu-y. 

3.3.24 Entry Supervisor. The person(s) responsible for over­
seeing enu-y operations for a g iven confined space. 

3.3.25 Entry-Type Rescue (Entry Rescue). Removal of 
Entrant(s) for rescue requiring enu-y into a confined space. 

3.3.26* Explosionproof. Referring to apparatus enclosed in a 
case iliat is capable of wiilistanding an explosion of a specified 
gas or vapor iliat might occur within it and of preventing the 
ignition of a specified gas or vapor surrounding ilie enclosure 
by sparks, flashes, or explosion of the gas or vapor within and 
iliat operates at su ch an external temperanu·e iliat a surround­
ing flammable atmosphere will not be ignited iliereby. 

3.3.27 Fall Arrest. A system intended to arrest a worker's fall 
before ilie worker hits ilie surface or object below. 

3.3.28 Fall Restrain. A personal fall protection system to 
prevent a worker from traveling to an edge from which the 
worker could fall. 

3.3.29 Gas Monitor. A d irect-reading, portable instrument 
designed to detect hazardous gases and vapors, including, but 
not limited to, oxygen, combustible gas, and a variety of toxic 
gas components or volatile organic compounds (VOCs) . 

3.3.30 Gas Tester. Qualified person (s) responsible for operat­
ing a gas monitor and able to interpret results for aunospheric 
monitoring. 

3.3.31 GroW1ding. The process of directing e lecu·ical current 
to earili in order to min imize ilie buildup of an e lectrical 
charge resulting in an ignitable spark. 

3.3.32 Hazard. Biological, chemical, mechanical, e lectrical, 
aunospheric, environmental, or physical agent that has or may 
have the potential to result in i1"Uury, illness, property damage, 
or interruption of a process o1· an activity in the absence of a 
control measure. 

3.3.32.1 Adjacent Hazards. Hazards that may exist in the 
area(s) surrounding ilie space. 

3.3.32.2 Inherent Hazards. Hazards iliat may exist as a 
permanent or intermittent essential characteristic or attrib­
ute of the space. 

3.3.32.3 Introduced Hazards. Hazards not normally associ­
ated with ilie space's purpose or processes but are brought 
into the space or adjoining area(s) delibe 1·ate ly or inadver­
tently. 

3.3.33 Hazard Evaluation. The process of identifying hazards 
or potential hazan::ls and then determining the risk or potential 
risk of each hazard identified. 

3.3.34 Hazard Identification. The determination of present 
and potential physical, chemical, atmospheric, mechanical, 
elecu·ical, environmental, and biological hazards in and 
around a confined space as well as hazards elsewh ere in ilie 
facility 01" vicinity that may impact confined space operations. 

3.3.35 Hazardous Atmosphere. Any atmosphere iliat is 
oxygen enriched or oxygen deficient, contains a toxic or 
contaminant, is potentially flammable or explosive, o1· is imme­
diately dangerous to life and health . 

3.3.36 High Angle. Refers to an environment in which ilie 
load is predominantly supported by ilie rope rescue system. 
[1670, 20171 

3.3.37 Hot Work. Any activity that creates a source of ignition, 
including, but not limited to, welding, cutting, open flames, 
frictional heat or sparks, smoking, and operation of internal 
combustion engines. 

3.3.38 IDLH. Immediately dangerous to life or hea lili. 

3.3.39 Incident Management System (IMS) . A system that 
defines the roles and responsibilities to be assumed by respond­
ers and ilie standard operating procedures to be used in ilie 
management and direction of emergency incidents and oilier 
functions. [1561, 20201 

3.3.40 Inert Gas. A nonreactive, nonflammable, noncon·osive 
gas such as argon or niu·ogen. 

3.3.41 Inerting. The displacement of gas or vapors and 
oxygen (air) using an inert gas to eliminate ilie possibility of a 
potentially flammable atmosphere in a confined space. 

2022 Edition 
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3.3.42 Intrinsically Safe. A~ applied to equipment and wiring, 
equipment and wiring that are incapable of releasing sufficient 
electrical energy under normal or abnormal conditions to 
cause ign ition of a specific hazardous atmospheric mixture. 
[99, 20181 

3.3.43 Isolation Specialist. Person responsible for protecting 
the confined space from the unwanted release of energy (elec­
trical, mechanical, and/ or hydraulic), as well as liquids, gases, 
chemicals, and other materials impacting upon the space. 

3.3.44* Job Hazard Analysis (JHA). A safety management risk 
assessment (RA) technique that is used to define and control 
the actual or potential hazards associated with any process, j ob, 
or procedure. 

3.3.45 Lockout. A method for isolating equipment and 
mach inety from being energized or relieving stored energy. 
(See aL~o 3. 3. 82, Tagnut.) 

3.3.46 Lower Explosive Limit (LEL) . The lowest volume 
concentration of a combustible gas or vapor that when mi.xed 
with air will ignite, creating a fire or explosion (also known a~ 
lower flammable limit N LFL). 

3.3.47 Maintenance. The routine recurring work required to 
keep a facili ty (e.g., plant, building, structure, ground facility, 
utility system, 01- other t-eal property) or equipment in su ch 
condition that it can be continuously utilized, at its original or 
designed capacity and efficiency, for its intended purpose . 

3.3.48 Management of Change (MOC). A system used to eval­
uate and address the impacts of changes. 

3.3.49 Mitigation. Activities taken to reduce the impacts from 
hazards. 

3.3.50 Non-entry Rescue (Retrieval). Removal of Entrant(s) 
for rescue not requiring entry into a confined space. 

3.3.51* Occupational Exposure Limit (OEL). T he maximum 
amount of a hazardous material that a worker should be 
exposed to for a given period of time, also known as permissi­
ble exposme limit (PEL) per OSHA, reconunended exposure 
limit (REL) per NIOSH, and threshold limit value (TLV) per 
ACGIH. OELs can be established by the government (OSHA), 
organizations (ACGIH), trade organizations, and manufactur­
ers. 

3.3.52* Owner/ Operator. The person(s) or o rganization 
responsible fot- all confined spaces within a given facility. 

3.3.53 Patient Packaging. The process of securing a subject in 
a transfer device, with regard to existing and potential injuries/ 
illness, so as to avoid further harm during movement. 

3.3.54 Peak Value. The highest measured concentration of 
combustible or toxic gas components and the lowest measured 
level of oxygen as detected by a gas monitor. 

3.3.55 Periodic. Occurring or recurring at regular predeter­
mined or specified intervals. 

3.3.56* Permit-Required Confined Space (Permit Space). A 
confined space that has one or more of the following character­
istics: (1) contains or has the po tential to contain a hazardous 
atmosphere, (2) contains a material that ha5 d1e potential for 
engulfing an Eno·ant, (3) has an internal configuration such 
that an Entrant could be u·apped or asphyxiated by inwardly 
converging walls or by a floor that slopes downward and tapers 
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to a smaller cross-section, or ( 4) contains any other recognized 
serious safety or health hazard. 

3.3.57 Personal Protective Equipment (PPE). AU clothing and 
other devices worn by a worker to protect against workplace 
hazards. 

3.3.58 PPM. Parts per million. 

3.3.59 Pre-Incident Rescue Action Plan. Rescue preplan for 
potential confined space emergencies. 

3.3.60 Prevention through Design (Pill). A concept that stud­
ies the safety impacts dming the initial design phase and seeks 
to eliminate hazards and reduce risks rather than relying on 
reactive hazard isolation and con n·ol approaches. 

3.3.61 Purging. The replacement of a flammable, indetermi­
nate, or high-oxygen-bearing aunosphet-e with another gas 
that, when complete , resttl ts in a nonflammable final state. 

3.3.62 Qualified Person. A person who, by possession of a 
recognized degree, certificate, professional standing, or skill, 
and who, by knowledge, training, and experience, has demon­
strated the ability to deal with problems related to the subject 
mattet-, the work, 01- the project. [1451, 2018] 

3.3.63 Rescue Attendant. A person who is qualified to be 
stationed outside a confined space to monitor Rescue Enu·an ts, 
summon assistance, and perfonn n on-enuy rescues. 

3.3.64 Rescue Entrant. A pe rson en tering a confined space 
for the specific purpose of rescue. 

3.3.65 Rescue Plan. See 3 .3.59, Pre-Incident Rescue Action 
Plan. 

3.3.66 Rescue Service. The rescue team designated fo r 
confined space rescue. 

3.3.67 Rescue Supervisors. The person (s) in charge of 
managing the actions of a team petiorming a rescue . 

3.3.68 Rescuer. A person that performs confined space 
rescue. 

3.3.69 Retrieval. See 3.3.50, Non-entry Rescue. 

3.3. 70 Re trieval Equipment. Life safety componen ts that can 
include, but are not limited to, harnesses, ropes, pulleys, cable 
winches, and portable anchors that can be assembled to create 
a retrieval system. 

3.3.71 Retrieval Lines. See 3.3.72, Retrieval System. 

3.3.72 Retrieval System. Combinations of rescue equipment 
u sed for n on-enuy (external) rescue of persons from confined 
spaces. [1670, 20171 

3.3. 73 Risk. The probability that a substance or situation will 
pwduce harm under spec ified conditions, determined by a 
combination of two factors: ( 1) the probabi lity that an adverse 
event will occur, and (2) the severity of the consequences of the 
adverse event. 

3.3.74 Risk Assessment. A process for systematically evaluat­
ing risk that considers the severity of consequ en ces and the 
likelihood that the adverse event will occur. 

3.3. 75 Rope Rescue. T he use of systems comprised of rope 
rescue equipment, which can include life safety rope, life safety 
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harnesses, and auxiliary equipment, and an appropriate 
anchor system to t-emove a person from an untenable position. 

3.3.76 Safety Officer. A member of the command stafl" 
responsible for monitoring and assessing safety hazards or 
unsafe situations and for developing measures for ensw-ing 
personnel safety. (1026, 2018] 

3.3.77 Self-Contained Breathing Apparatus (SCBA). A respira­
tor wom by the user that supplies a respirable atmosphere that 
is either carried in or generated by the apparatus, and that is 
independent of the ambient environment. 

3.3.78 Span Calibration. The adjustment of the gas monitor's 
sensor response to match the desired value compared to a 
known traceable concentration of test gas. 

3.3.79 Standard Operating Procedures (SOP). A written 
organizational directive that establishes or prescribes specific 
operational or administrative methods to be followed routinely 
for the performance of designated operations or actions. 

3.3.80 Standby Worker. Person assigned to perform work in 
support of confined space operations. 

3.3.81* Supplied Air Respirator (SAR). A respirator wom by 
the user that supplies a respirable atmosphere that is generated 
by a remote source and connected via a hose line. 

3.3.82 Tagout. A method of tagging, labeling, or otherwise 
marking an isolation device during hazard abatement opera­
tions to prevent accidental removal of the device. (See also 
3.3.45, Lockout.) [1670, 2017] 

3.3.83 Vapor and Gas Freeing. The removal of flammable or 
toxic vapors and gases from a tank by displacement or the 
reduction of the percentage of vapors and gases in the tank to 
a safe level by dilution with fresh air. 

3.3.84 Ventilation. The changing of air within a compartment 
by natural ot- powered means. [302, 2020] 

3.3.85 Ventilation Specialist. Person responsible for determin­
ing ventilation needs to comply with permit requirements. 

3.3.86 Volatile Organic Compound (VOC) . Organic chemi­
cals that have a high vapor pressure at ordinary room tempera­
ture as a result of low boiling points, which cause large 
numbers of molecules to evaporate or sublimate from the 
liquid or solid form of the compound and enter the surround­
ing air. 

3.3.87 Zeroing. The act of setting the baseline response of the 
gas monitor's sensors in clean air to 20.9 percent for oxygen 
and 0.0 percent for all other measured gas components. 

Chapter 4 Identification of Confined Spaces Within a 
Workplace 

4.1 * Identification and Documentation of Confined Spaces. 
The Owner/ Operator is responsible for evaluating and docu­
menting confined spaces in the entire facility, including, but 
not limited to, detached buildings, structures, sewers and drain­
age, trenches, tanks, vessels, containers, tunnels, vault5, 
manholes, and pmperty grow1ds to detennine if there are 
confined spaces present that are configured so they could be 
entered by employees, contractors, the publi c, or visitors to the 
facility. 

4.2 Identification of Confined Spaces During Construction. 
All consu-uction activity should be evaluated to detennine if 
confined spaces may be present or created at any time during 
various consu-uction phases. If confined spaces are identified, 
these evaluations should be documented and managed in 
accordance with a confined space program. 

4.3 Determination of Confined Spaces. Spaces that should be 
evaluated to determine if they could be confined spaces 
include those that have all three of the fo llowing characteris­
tics: 

(1) They are large enough and so configured that a person 
can bodily enter and perform assigned work. 

(2)* They have limited or resu-icted means for enu-y and exit. 
Any space that requires a ladder to access or requires a 
worker to crawl or contort his or her body to enter or exit 
could be considered a confined space. Nonstandard stair­
cases such as spiral stairs or ships' ladders could also be 
considered to have limited access or restricted means of 
egress. Often, these spaces are located below grade or 
require descent into a space. There are also confined 
spaces, such as water tanks, HVAC systems, and wind 
turbines, that are typically located aboveground. Other 
spaces, by virtue of the distance a worker would have to 
u-avel to exit the space in an emergency, may be consid­
ered to have limited means of exit. 

(3) They are not designed for continuous human occupancy. 
These are spaces where employees would not normally be 
assigned for work. They are spaces where a desk, 
computer, or phone would not be placed but that might 
need to be entered for nonroutine inspection, mainte­
nance, or repair work. Utility vaults, crawl spaces, tanks, 
and belowgrade su-uctures are examples of spaces that 
typically are not designed for continuous human occu­
pancy. 

4.4 Signs. Confined spaces should have posted signs, tags, or 
labels denoting them as confined spaces and proh ibiting unau­
thorized entry. In facil ities with similat-, recognizable, or multi­
ple confined spaces (such as storage tank facilities or 
workplaces with multiple manholes), the Owner/ Operator may 
choose to identifY such spaces with facility signage and/ or iden­
tifY the spaces in their written confined space programs in lieu 
of individual signs or labels. Signs, tags, or labels should have 
wording similar to the following: 

DANGER- CONFINED SPACE 

DO NOT ENTER WITHOUT AUTHORIZATION 

4.5 Securing Confined Spaces. All confined spaces should be 
locked up, guarded, protected, or barricaded to guard against 
unauthorized entry. 

4.6 Identification of Spaces for Nonfacility Personnel. 

4.6.1 Owners/ Operators should inform aU individuals work­
ing in or around confined spaces of the potentially hazardous 
nature of confined spaces on their property, regardless of 
whether or not they are employees. 

4.6.2* Employers sending employees to a location where it is 
reasonably anticipated that they may work in or around 
confined spaces should make sure those employees know how 
to identifY confined spaces and are aware of the hazards associ­
ated with them. 
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Chapter 5 General 

5.1 * General Requirements. The terms confined space, non­
permit--required confined space, and permit-1·equi:red confined space 
may cause confusion among employers and workers. To mini­
mize such confusion, this guide uses only the term confined 
space and makes provisions for identifying and evaluating the 
hazards of all confined spaces, requit·ing pennits for entry if 
hazards are identified. 

5.1.1 All confined spaces have the potential to be an OSHA­
defined permit-requit·ed confined space, depending on the 
work to be performed and the inherent or inu·oduced hazards 
in the space at the time of entry. vVhile the procedures 
required to safely enter a confined space vary widely, the same 
basic evaluation of the hazards within those spaces should be 
performed prior to and during eno·y. All confined spaces 
should be evaluated in accordance with the guidelines in Chap­
ters 6 and 7, and all hazards found should be eliminated, miti­
gated, or controlled in accordance with the guidelines in 
Chapters 8 and 9. 

5.1.2* Table 5.1.2 shows the terminology used in commonly 
referenced confined space enu·y documents, such as 29 CFR 
1910.146, "Permit-Requit·ed Confined Spaces"; Subpart AA of 
29 CFR 1926, "Safety and Health Regulations for Construc­
tion"; ANSI/ASSP Zll7.1 , Safety Requi1-ements for Entering 
Confined Spaces; API STD2015, Requi1-ements for Safe EntTy and 
Cleaning of Peh·oleum Stomge Tanks; and API RP 2016, Guidelines 
and ProceduTes fo1· l!.ntering and Cleaning PetTOleum Storage Tanks, 
and how the terms relate to those given in this guide. Other 
jurisdictions and countries may have different definitions and 
requirements in addition to those provided in the table. 

5.2 Confined Space Program. A written confined space 
program should be developed by Owners/ Operators for every 
facility that has one or more confined spaces and by employers 
and Cono·actors/Subcontractors engaged in confined space 
operations. Guidance on developing written programs is provi­
ded in Chapter 12. 

5 .3 Confined Space Evaluation. 

5.3.1 Pre-Entry Evaluation. All confined spaces should be 
evaluated prior to entry. Chapters 6, 7, and 13 provide addi­
tional information. 

5.3.2 Permit. A permit should be issued by the En tty Supervi­
sor for all confined spaces with hazards identified in accord­
ance with Chapter 13. 

5.4 Entry Conditions. Enu·y into confined spaces by assigned 
qualified Entt·ants should be permitted by the Enoy Supervisor 
only after a pre-entry evaluation has been performed and, if 
necessary, an enuy permit has been issued (see Sections 5.5 and 
5.6). 

5.5 Basic Requirements and Considerations. Prior to entering 
a confined space, the following should be performed: 

(1) All inherent, introduced, and adjacent hazat·ds of the 
confined space should be anticipated, identified, and 
evaluated in accordance with a written confined space 
en oy program and the guidance pt·ovided in Chaptet·s 6 
and 7. 

(2) All hazards should be eliminated, mitigated, or contt·ol­
led in accordance with Chapters 8 and 9. 
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(3) An authorized Entry Supervisor qualified in accordance 
with Chapter 11 should be assigned to oversee the work. 

(4) Only authorized Entrants qualified in accordance with 
Chapter 11 should be assigned to enter the space. 

(5) An Attendant quali fied in accordance with Chapter 11 
should be assigned for permit entries. 

(6) If atmospheric monitoring is required, a Gas Tester 
qualified in accordance with Chapter 11 should be 
assigned. 

(7) If ventilation is required, a Ventilation Specialist quali­
fied in accmdance with Chaptet· 11 should be assigned. 

(8) If energy sources are required to be isolated or control­
led, an Isolation Specialist qualified in accordance with 
Chaptet· 11 should be assigned. 

(9) If required, qualified Rescuers and/ or Rescue Services 
as well as appropriate rescue equipment should be avail­
able in accot·dance with Chapter 10. 

(10) Any other required permits, including, but not limited 
to, hot work, should be issued. 

(11) A pre-entty evaluation and/ or confined space entry 
permit should be issued and signed by the Entry Super­
visor in accordance with Chapter 13 . 

(12) A pre-entry meeting should be he ld with all personnel 
entering or working in or adjacent to the space to 
discuss the work to be performed; job requirements and 
assignments; actual and potential hazards; methods of 
eliminating, mitigating, or controll ing the hazards as 
listed in the conditions on the permit; and conditions 
that require immediate evacuation. 

(13) Communication between the Entrant and the Attendant 
and the Attendant and Rescuer, if required, should be 
established in accordance with Chapter 8 . 

(14) Permit entty should not occur until all conditions for 
entry established on the permit have been met. If condi­
tions change, the permit should be cancelled, opera­
tions should be ceased, and the Entrant should 
immediately vacate the space. 

5.6* Roles and Responsibilities. Every workplace that has one 
or more confined spaces that can be entered, as identified in 
Chapter 4, should have personnel assigned to perform the 
responsibilities of the following roles listed in 5.6(1) through 
5.6(10), as applicable . It is acceptable for one person to hold 
more than one of the following positions as long as they are 
tt·ained, qualified, and authorized to fulfill that role and it will 
not adversely affect the safety of the en tty: 

(1) Owner/Operator and/ or Entrant Employer 
(2) Enu·ant 
(3) Attendant 
(4) EntrySupervisor 
( 5) Gas Tester 
(6) Ventilation Specialist 
(7) Rescuer (could be Attendant fot· non-en tty rescue) 
(8) Rescue team or Rescue Service 
(9) Standby Worker 

(10) Isolation Specialist 

5. 7 Training Guidelines. 

5. 7.1 Both Owners/ Operators and Entrant Employers should 
ensure that their employees and Contractot/Subcono·actot· 
employees who work in and around con fined spaces have the 
necessary awareness, understanding, knowledge, and skills to 
safely perform their duties in accot·dance wid1 C hapter 11. 
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Table 5.1.2 Terminology for Confined Space Entry in Various Standards and Docwnents 

Standard or Docwnent Term Used Term Used in NFPA 350 Comments 

29 CFR 1910.146 and Subpart Confined space Confined space NFPA 350 uses the same definition 
AA of 29 CFR 1926 as OSHA for a confined space. 

29 CFR 1910.146 and Subpart Permit-required confined Confined space NFPA 350 does not d istinguish 
AA of 29 CFR 1926 space between permit-required confined 

spaces and confined spaces. All 
confined spaces with hazards need 
permits for entry. 

ANSI/ ASSP Zl17 .1 Non-permit-confined space Confined space All confined spaces need pt·e-entry 
evaluation prior to en try. lf no 
hazards are identified and no 
hazards will be introduced, then 
no confined space entry permit 
will be required. 

29 CFR 1910.146 and Subpart Reclassification Confined space entry T h is is not defined in NFPA 350. A 
AA of 29 CFR 1926 (downgraded) entry confined space with hazards that 

have been e liminated, mitigated, 
or controlled after the pre-entry 
evaluation will not require a 
confined space entry permit. 

29 CFR 1910.146 and Subpart Alternate procedures enu·y Confined space entry This is not defined in NFPA 350. A 
AA of29 CFR 1926 confined space where all hazards 

have been evaluated and the on ly 
hazat·d is a potentially hazardous 
aunosphet·e that is being 
e liminated, mitigated or 
controlled with effective 
ven tila tion would be issued a 
confined space e ntry permit that 
contains resu·ictions requiring 
ventilation and continuous 
monitot·ing. 

API STD 2015 and API RP Nonconfined space (a None If a space does not meet aU the 
2016 confined space that is no specifications for a confined space, 

longer a confined space then it is not a confined space and 
due to reconfiguration) NFPA 350 does not apply. 

NFPA 326 Nonconfined space (for None If a space does not meet all the 
purposes of tank enu·y, specifications for a confined space, 
cleaning, or repair to a then it is not a confined space and 
space that previously was a NFPA 350 does not apply. 
confined space but no 
longer meets any of the 
requirements for a 
confined space or a permit-
required confined space, 
such as a tank with a large 
door sheet cut into the side) 
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5.7.2 Owners/Operators and Entrant Employers should 
ensure that all employees engaged in confined space opera­
tions have been educated, u·ained, and/ or qualified as follows: 

(1) Before beginning initial work and/or duty assignments 
(2) Before assignment to a different type of work or duty 

other than initially assigned 
(3) Whenever a change occurs in operations, equipment, 

equipment configuration, materials, procedures, guide­
lines, work assignment, or duties that creates or ha~ the 
potential to create a hazard fN which the employee has 
not been previously trained, educated, or qualified 

(4) vVhenever an Owner/ Operator and Entrant Employer 
has reason to believe an employee requires retraining or 
additional education due to inadequacies in the employ­
ee's performance or skill or because the employee devi­
ates fi·om the confined space program permit 
requirements or procedures 

5.8* Training Verification. Both Owners/Operators and 
Entrant Employers should verify, in w1·iting, that their employ­
ees and Contractor/ Subcontractor employees who work in and 
around confined spaces have been trained, educated, or quali­
fied as required . The verification should contain the names of 
the employees; the means used to determine that the employ­
ees understand the specific requirements of the training or 
wo1·k to be performed; the signature, name, or initials of the 
u·ainer(s), educator(s), or qualifier(s); the specific subjects and 
content; and the date(s) the u·aining, education, or qualifica­
tion was completed, in accordance with Chapter 11. 

Chapter 6 Identification and Evaluation of Hazards In and 
Around Confined Spaces 

6.1 General. The purpose of this chapter is to provide infor­
mation on how to anticipate, identify, evaluate, and prio1·itize 
the hazards for working in and around confined spaces. 

6.1.1 '.Vork in and around confined spaces is generally hazard­
ous, and conditions may change significantly with little or no 
warn ing. Research, knowledge, and preplanning are necessary 
to ensure that confined spaces are correctly identified and that 
chemical, physical, atmospheric, toxic, and other potential 
hazards are identified and evaluated. Once hazards are evalu­
ated, measures to eliminate, mitigate, or control risks should be 
developed and implemented. Identification and evaluation 
should continue throughout the work period. 

6.1.2 Workers may become quite familiar with the space(s) in 
wh ich they operate . Likewise, work may be routine and repeti­
tive, and complacency may ensue with continual uneventful 
enu·ies. ~ile knowledge of the space and equipment can be 
helpful when preplanning work, it does not lessen the vigilance 
needed to enter, work in, and exit a confined space safely. Each 
enu-y should be considered an individual and unrelated event. 
The space's history and prior use should be considered in 
anticipation of hazards. 

6.1.3 Identifying hazards in around a confined space is a 
th1·ee-stage process as follows: 

(1) The anticipation or preplan stage starts with recognizing 
and tmderstanding actual and potential hazards and 
identifying resources that might be needed to work in 
and around confined spaces. 

(2) The hazard identification stage confirms anticipated 
hazards and recognizes additional potential hazards. 
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(3) The hazard evaluation stage determines the risk of each 
hazard identified and the recommended elimination, 
mitigation, and/ or control measures. 

6.1.4 After all hazards have been identified and all risks have 
been assessed, the appropriate means to eliminate, mitigate, 01· 
control hazards should be implemented in accordance with 
Chapter 8 . 

6.2 Hazard Anticipation/ Preplan. Many hazards can be antici­
pated through tl1e preplanning process before work begins. 
The preplanning process consists of a thorough analysis of the 
space, its construction, its purpose and condition, the systems 
contained within it, and the scope of work necessitating the 
enu·y. ?replanning should identify potential hazards and 
resom·ces that might be needed to work in and around 
confined spaces and to prevent adverse consequences related 
to the work. There are two primary components to the preplan­
ning stage: intelligence gathering and 1·esource identification. 

6.2.1 Intelligence Gathering. Hazard preplanning starts with 
the collection of information that could be useful prior to 
determining acntal and potential hazards when planning fo1· 
confined space operations. This in tel ligence gathering 
includes, but is not limited to, review of any previous permit~ 
conceming that space or adjacent spaces, using previously 
prepared hazard surveys, preplans, schematics, blueprints, 
work orders, equipment guides, safety data sheets (SDS), 
manuals, control measm·es, and prior experience from previ­
ous enu·ies and knowledge from workers fami liar with the 
space. Identification and determination of probable hazards 
and an understanding of the operations and processes associ­
ated with the space may also be helpful. 

6.2.2 Resource Identification. Once the preplanning process 
is complete, resow·ces and conu·ols needed to conduct 
confined space operations should be identified. Conu·ols 
include, but are not limited to, those listed in 6.2.2.1 through 
6.2.2.3. 

6.2.2.1 Elin1ination, Substirution, and Engineering Controls. 
Some common elimination, substitution, and engineering 
controls include, but are not limited to, the following: 

(1) 

(2) 

(3) 

(4) 

Eliminating chemicals, materials, or processes that have 
the potential to generate a h azard in o r around a 
confined space 
Substituting hazardous chemicals with nonhazardous 
chenucals used in or around the confined space 
Substituting hazardous processes with nonhazardous 
processes in or around the confined space 
Using gene1·al and local exhaust ventilation, ine1·ting, o l­
purging equipment, including vapor recovery equipment, 
if needed 

(5) Installing isolation devices 
(6) Installing permanent barricades 

6.2.2.2 Administrative and Work Practice Controls. Some 
common adminisu-ative and work practice conu·ols include, 
but are not limited to, the following: 

( 1) Ass igning qualified personnel for all identified tasks 
(2) Developing confined space, respiratory protection , isola­

tion, hot/ cold work, and other applicable programs 
(3) Following regulations and indusu-y standards 
( 4) Performing a job hazard analysis (JHA) prior to starting 

work and reassessing as needed 
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(5) Limiting exposures and exposure times to hazardous 
and toxic chemicals 

(6) Providing decontamination stations and eye wash 
stations and showers 

(7) Providing hazardous material and waste collection, 
disposal, and/ or containment equipment 

(8) Identifying and providing rescue personnel and/ or serv­
ices 

(9) Developing entry and hot work permits \vith resu·ictions 
and limitations identified 

(10) Following regulatory permit t·equit·ements 
(11) Providing outside services needed (e .g., cranes) 
(12) Providing and u sing appropriate ladders, tripods, and 

rescue equipment, including harnesses and lifelines 
(13) Designating areas for specifi c equipment, work, breaks, 

and nom·elated activities 
(14) Pmviding adequate and appropriate lighting equipment 
( 15) Using temporary barricades and road blocks 
(16) Using any special equipment (e.g., ground fault circuit 

intenupter (GFCI), emergency generators, non­
sparking tools, and test equipment) 

(17) Utilizing lockout/ tagout equipment (e.g., tags, locks, 
and lock boxes) 

6.2.2.3 Personal Protective Equipment. Some common 
personal protective equipment (PPE) includes, but is not limi­
ted to, the following: 

(1) Hazard-specific area and personal atmospheric testing 
and monitoring equipment 

(2) PPE (e.g., thermal stress or impervious clothing, safety 
glasses, protective gloves, safety hard hat, safety footwear) 
as determined by aJHA 

(3) Respiratory protective equipment (e .g., air-purifying and 
atmosphere-supplying respirators) 

6.3 Hazard Identification. 

6.3.1 General. Hazard identification performed at the site of 
the confined space, can help verify hazards identified in the 
preplan and identity new hazards that we1-e n ot anticipated . 
Hazard identifi cation is accomplished by conducting a review 
of the space's documentation (e.g., SDS for material the space 
held) and atmospheric monitor testing. A visual inspection 
should also be conducted around the exterior of the space and 
then, following confined space enu·y protocol, in all areas 
within the space. The person(s) conducting the inspection 
should comply \'lith all posted warning signs and permit~ and 
follow confined space program requirements for potential 
exposure to any materials or conditions that could pose a 
hazard, such as toxic or hazardous chemical residue or a 
change in the atmospheric conditions. Atmospheric monitor­
ing (see Chapter 7) should be conducted to determine the aunos­
pheric conditions inside and adjacent to the space prior to, 
during, and following entry for inspection purposes. 

6.3.2 Hazard Sources. Hazard sources can be directly or indi­
rectly associated with working in and around confined spaces. 
Direct and indirect hazards include, but are not limited to, the 
following: 

(1) Those directly associated with confined spaces and those 
that are integral to or in and around the space that affect 
it 

(2) Those resulting from product(s) stored in or around the 
space 

(3) Those resulting from operations, work activities, and 
processes taking place within or near the space 

6.3.3 Hazard Types. Hazards may be atmospheric, physical, 
mechanical, electrical, chemical, biological, environmental, or 
psychological. Equal consideratio n should be given to potential 
hazards directly and indirectly associated with the space. 

6.3.4 Location of Hazards. Hazards that d irectly or indirectly 
affect the space can be inherent, introduced, or adjacent. 

6.3.4.1 Inherent Hazards. 

6.3.4.1.1 Inherent hazards are those hazards that exist as a 
permanent, essential characteristic or attribute of the space. 
Hazard identification should include whether the location and 
configuration, including restricted access, obstructions, or 
remoteness, could inhibit o t· interfere with movement, work 
operations, ventilation, escape, rescue, or firefighting. 

6.3.4.1.2 Inherent hazards to be identified include, but are 
not limited to, the following: 

(1) L imited access into the space. Spaces for wh ich ladders or 
scaffolding are needed to reach the portal, to enter and 
exit the space, or to perform work therein are considered 
to have limited access. Elevated spaces require different 
considerations for enu·y and rescue than those that are at 
ground level, including fall protection. 

(2) Size and shape of the portal. The restrictive nature of some 
portals makes access with certain types of PPE difficult o r 
impossible or requires Entrants to contort their bodies 
while entering or exiting. An elevated, open, unprotected 
edge or portal may ct-eate a fa ll hazard. 

(3) Size and shape of the space/vessel. Inwardly converging walls 
or a funnel-shaped discharge can entrap an Entrant; 
congested or dark spaces can inhibit mobility or create 
slip, trip, and fall hazards. 

(4) Products m· processes in the space. Ch emicals, thermal stress, 
noise, steam, pressurization, mechanical equipment, 
operations, and other activities associated with the use of 
the space can create hazards. Disturbing product residue 
during entry or work can release a contaminant that 
produces a hazard not detected during pre-entry testing. 

(5) Fixed equipment within the space. P iping systems, conduits, 
ducts, machinery, pt·essurized lines, and fire suppression 
systems should be evaluated for potentia l hazards and 
locked out/ tagged out, tested, gas-freed, liquid-freed, 
steam-freed, vapor-fi·eed, and/ or inerted if needed to 
reduce the risk. 

(6) Structures. Su·uctural integrity should be evaluated prior to 
use. Items that are susceptible to deg1·adation and physi­
cal damage include, but are not limited to, fixed ladders, 
floors, pipes, anchor point~, and supports. 

6.3.4.2 Introduced Hazards. 

6.3.4.2.1 I ntroduced hazards are those not normally associ­
ated with the space's purpose or processes but are brought into 
the space or adjoining area(s) deliberately or inadvertently. As 
part of the hazard evaluation and risk assessme nt, the proposed 
actions of Entrants and the materials, products, and techn iqu es 
used to gain access, entet~ inspect, clean, and/or repair a 
confined space should be carefully considered to e nsure they 
do not introduce hazards. This also includes an evaluation of 
work being performed in the area(s) immediately surrounding 
the space. 
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6.3.4.2.2 Examples of introduced hazards include, but are not 
limited to, the following: 

(l) Atmospheric hazanls. Ventilating a space may introduce 
contaminants from the following: 

(a) Sources outside the space via an ill-placed supply-air 
duct 

(b) Contaminated air drawn from internal combustion 
engine exhaust 

(c) Oxygen-deficient air drawn from another space or 
sow·ce or from an inert atmosphere 

(d) Product off-gassing capntred by forced ventilation 
and contaminated adjacent areas 

(2) Chemical hazards. Products used in cleaning, abating, 
painting, or coating need to be checked for reactivity with 
other chemicals that might be present. Chemicals may 
produce hazardous vapors or gases and/ or displace or 
consume oxygen due to the nature of the confined space. 

(3) Application and drying of paints, chemical cleaners, and coat­
ings. These can cause an explosive atmosphere. 

(4) Compressed gas hazanls. Compressed gases used for weld­
ing, cutting, inet·ting, hot work, ot· fire suppression 
systems pose a hazard due to their contents (e.g., toxic or 
flammable gases), their ability to displace or enrich the 
aunospheric oxygen content (e.g., carbon dioxide fire 
extinguishing systems), and their potential to become a 
projectile if damaged. Compressed gas cylinders, hoses, 
valves, and regulators should be thoroughly inspected, 
evaluated, and leak-checked prior to being brought into a 
confined space. Due to the inherent risks, compressed 
gas cylinders other than bt·eathing ait· cylinders should 
not normally be inu·oduced into confined spaces. 

(5) Hot work. Hot work su ch as welding, cutting, grinding, 
drilling, burning, and/ or intentional heating of materials 
can produce hazardous atmospheres and flammable 
conditions. Hazards can include we lding fumes, the 
release of gases, the depletion or enrichment of the 
space's oxygen content, or the production of ignition 
sources. 

(6) Electrical hazard5. Electrical hazards include, but are not 
limited to, shock, ignition, and static discharge. Lighting, 
power tools, and extension cords are examples of equip­
ment that may generate these hazards when brought into 
a confined space. Additional consideration should be 
given to unexpected sources of electrical energy/ ignition 
sources such as static elecu·ic discharge that may be 
generated by the use of air/ pressure lines or even 
exhaust fans. Ground fault circuit interrupters (GFCis) 
should be considered when using AC power. 

(7) Slip, trip, fall, and/or entanglement hazards. The following 
are examples of slip, trip, fall , and/ or entanglement 
hazards that can occur in or around the space: 

(a) Ladders or scaffolding used to reach portals, gain 
enO)', or gain access inside the space 

(b) Equipment, electrical cords, cables, hoses, tools, 
ventilation duct~, and other items brought into the 
space 

6.3.4.3 Adjacent Hazards. 

6.3.4.3.1 Adjacent hazards are hazards or other conditions 
that may exist in the at·ea(s) surrounding the space. Adjacent 
hazards may also involve other spaces that are in proximity to 
the entt}' site and may pose significant hazards that need to be 
evaluated separately pt·iot· to enu-y. 
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6.3.4.3.2 Examples of adjacent hazards include the following: 

(1) Adjacent spaces. Spaces, containers, and vessels that share a 
common wall; contact each other in any way; or share a 
sutTOunding, covet·, or use need to be assessed for possi­
ble hazards or operation that may affect the subject space 
or vice versa (e.g., hot work, compressed gases, machi­
nery) . This includes evaluating areas in all directions 
from the subject space - those that share a common 
point/ wall, contact, corner, diagonal, decks/ floor, tank 
top, and/ or bulkhead/ wall. Raceways and vaults that 
parallel or that interconnect spaces conta ining power or 
other wires and piping are examples of adjacent spaces. 

(2) Adjacent work activities. Operations and work that are 
being performed in nearby spaces sh ould be analyzed for 
effects or dangers posed to the subject eno·y. 

(3) External hazaTds. Areas surrounding the subject space 
should be assessed for other possible dangers that may 
affect entry. Pedesu·ian and veh icle traffic, equipment, 
smoke and exhaust, contaminate-producing activities, 
sparking, heating or cooli ng, or u·ansfer of product may 
produce hazards. 

6.3.5 Types of Hazards. A pre-enu·y evaluation should be 
conducted for all confined spaces to determine if hazards are 
present. It should be assumed that a confined space is not safe 
fix entry until the hazards (present or potential) are identified, 
evaluated, and then eliminated, mitigated, or controlled. 
Hazards include, but are not limited to, mechanical, e lectrical, 
physical, chemical, atmospheric, biological, and psychological. 

6.3.5.1 Mechanical Hazards. Mechanical hazards are created 
by equipment with stored energy (mechanical, robotic, elecu·i­
cal, pneumatic, or hydraulic) or equipment that is/was ener­
gized in and around the subject space. Mechan ical hazards 
have the potential to crush , burn, cut, shear, stab, or otherwise 
su·ike ot· wound worket·s and include rotating ot· other moving 
equipment. T his equipment can be associated with either 
mechanical processes that take place in the space or other 
machinet}' in the vicinity. 

6.3.5.2 Electrical Hazards. Elecu·ical hazards are created by 
an elecu·ical current, charge, or field capable of causing injwy 
All elecu·ical sources should be treated as a potential hazard, 
including low-voltage sources. Low voltage does not mean low 
hazard. If elecu·ical hazards are present, they should be evalu­
ated by a qualified person as to the potential risk and controls 
in accordance with NFPA 70E Voltage alone does not deter­
mine the severity of electrical shock. The three factors that 
determine the severity of electrical shock are as follows: 

(1) The actual quantity of current (amperes) flowing 
through the body 

(2) The path of current through the body 
(3) The time the current flows through the body 

6.3.5.2.1 * A~ electricity o·avels from its source and t·eturns to 
that source, either through a wire, condu ctive material, or the 
ground, it makes a complete c ircuit. If anyth ing, such as a 
human body, comes in contact with the cwTent-carrying wires 
and is grounded, elecu·ocution is possible . Elecu·icity follows all 
conductive paths to ground, not only the pa th of least resist­
ance. 

6.3.5.3 Physical Hazards. 

6.3.5.3.1 These hazards include hazards other than mechani­
cal or chemical that would cause harm to the body, including, 
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but not limited to, noise, engulfment, falls, we t/slick surfaces, 
slip/ u-ip hazards, lighting, radiation, vibt-ation, and extremes of 
temperature and pressure. Entrapment hazards are where the 
shape or configuration of the vessel itself can exert enough 
force on the body to cause death by strangulation, constriction, 
or crushing and may include narrow cross sections, sloping 
floors, funneling configurations, or other internal configura­
tions. 

6.3.5.3.2 Physical hazards include explosion and fire hazards 
created by various chemical agents, such as flammable liquids, 
vapors, mists, and gases, as well as combustible settled dust in 
excess of Y32 in. (0.79 mm), and airborne concenu-ations that 
impair visibility to less than 5 ft (1 .5 m) are indica tot-s of poten­
tial explosive conditions. Concenu-ations of explosive/ flamma­
ble vapors that have reached their lower explosive limit (LEL) 
and have not exceeded their upper explosive limit (UEL) are 
capable of explosion. There is no effective PPE for an explosive 
environment; elimination, mitigation, or conu-ol is recommen­
ded. Genet-ally, atmospheres that have reached 10 pet·cent of 
their LEL are considered hazardous and should require addi­
tional precautions and actions prior to entering a space. LEL is 
the lowest concentration of gas 01- vapor in air in which burn­
ing will take place. 

6.3.5.4 Chemical Hazards. These hazards may arise from 
exposure to concenu-ations of gases, vapors, m..ists, fumes, 
liquids, or dusts. Routes of exposure are through inhalation, 
absorption through skin or mucous membrane (e.g., nose, 
thmat, eyes), ingestion, 01- it~ection. All four routes of entry 
should be considered in the evaluation of confined space 
hazards a~ follows: 

(1) Inhalation is the most common way for a toxic chemical 
to enter the body. Inhaled materials are in the form of a 
hune, dust, gas, mist, or vapor. 

(2) Skin absorption occurs when a chemical, such as a 
solvent, passes through the skin and enters the blood 
su·eam. Some dusts and mist~, like pesticides, may dissolve 
on moist skin and then be absorbed . 

(3) Ingestion occurs when workers do not wash their hands 
before eating or where they drink beverages or smoke in 
an area when hazardous chemicals are used. 

( 4) Injection occurs when a chemical enters the body 
through a bt-eak in the skin, typically by a sharp object. 

6.3.5.4.1 Chemical hazards and oxygen levels may be meas­
ured using atmospheric monitoring devices, such as multi-gas 
meters, single gas monitors, and colot-imeu-ic tubes. The follow­
ing are types of chemical hazards: 

(1) Systemic poisons are materials that damage human 
organs or systems, such as the kidneys, live t~ o r cenu-al 
nervous system. Common poisons and toxic chemicals 
found in or around confined spaces include carbon 
monoxide from incomplete combustion (e.g., engines or 
fires), hydrogen sulfide from decaying biological material 
(e.g., rotting fish, seaweed, grains), cleaning operations 
(e.g., toxic volati le organic compounds, solvents), and 
welding fumes (e.g., heavy metals) . 

(2) Corrosives are chemicals that cause visible desu-uction of 
living tissue at the site of contact. Some examples are 
muriatic acid, sulfuric acid, and lye. 

(3) Irritants are chemicals that are not corrosive but may 
cause a reversible inflammatory effect on living tissues. 
Irritant~ are similar to corrosives, but they are weaker in 

their effects. T heir sites of action are the skin, eyes, and 
lungs. 

6.3.5.5* Atmospheric Hazards. Statistics indicate that aunos­
pheric hazards are the most common cause of death in 
confined spaces. Oxygen deficiency and enrichment atmos­
pheres are also hazardous. T he normal amount of oxygen is 
20.8 percent to 20.9 percent in the air. \<\There oxygen is lower 
than 20.8 percent, there may be a chemical or process consum­
ing or displacing oxygen; where it is higher, there may be a 
source of oxygen being introduced to the space. Oxygen defi­
ciency may lead to aunospheres that cannot sustain life and 
that may become immediately dangerous to life and h ealth. 
Oxygen-enriched atmospheres greater than 22 percent oxygen 
may increase the risk of a fire or explosion hazard by altering 
the properties of flammable or combustible substances. 
Common atmospheric hazards include but are not limited to, 
the following: 

(1) Oxygen deficiency (less than 20.8 percent), which may be 
caused by the following: 

(a) Oxygen d isplacement by other gases and vapors, 
such as inert gases or by evaporating liquids 

(b) Oxygen consumption through rusting metals 
(oxidation), combustion , respiratory consumption 
by wot-kers, or organic decay of aqueous molasses 01-

drying of pai nts 
(c) Oxygen absorption or adsorption, where molecules 

adhere to the sw-face of a solid body such as damp 
carbon 

(2)* Flammable/ explosive atmospheres, which may be caused 
by the following: 

(a) Vaporization of flammable liquids 
(b) Byproducts of chemical reactions 
(c) Flammable gases 
(d) Elevated airborne concentrations of combustible 

dust 
(e) Gases from decomposition 

(3) Toxic aunospheres containing substances that are poison­
ous and may cause injury or death independent of 
oxygen concentration in whi ch the effect of contamina­
tion may be immediate (acute) or cumulative (chronic) 

(4) Hypobaric and hyperbaric conditions, wh ich may be 
present in high and low altitudes and pressurized spaces 
and may also affect atmosph eric monitoring devices (see 
aLso A.6.3.5.5) 

6.3.5.6 Biological Hazards. Biological hazards are created by 
viruses, bacteria, fungi, parasites, or other living organ isms that 
may cause d isease in humans. Common sources of biological 
hazards include bodily flu ids and waste, insect bites or sti ngs, 
rats, snakes, and microbial pathogens. Some biological materi­
als, such as bactet-ia and molds, can be sampled and then 
analyzed at a microbial laboratory. Although the results may 
take time, the data may assist in determining and documenti ng 
potential exposures. 

6.3.5. 7 Psychological Hazards. Confined spaces, restricted 
movement, excessive noise, and PPE restriction may create 
psychological hazards . Some Entrants may easily become claus­
trophobic or stressed, which may cause th em to hyperventilate 
and/ or may alter their ability to rea~on and make sound deci­
sions. Enu-ants exhibiting physiological or other signs of stress 
should be denied entry or removed immediately. 
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6.4 H azard Evaluation. 

6.4.1 Following hazard identification, the Entry Supervisor 
should conduct an assessment to determine the actual and 
potential risks to Entrants and other confined space workers. 
Risk assessment is a process in which the expected severity of 
illness, injury, or property damage that an identified hazard 
may cause is coupled with the probability of that level of hazard 
occurring. Risk assessment enables prior-itization of resources 
and indicates whether or not a hazard needs to be eliminated 
to establish acceptable entry parameters. If the level of risk is 
gr·eater than what is acceptable (as described in the Owner's! 
Operator's or Entrant Employer's confined space program), 
control measures should be determined by the Entry Supervi­
sor to e liminate, mitigate, or control the risk to an acceptable 
level . 

6 .4.2 The general steps needed to provide acceptable entry 
conditions include, but are not limited to, the following: 

(l) Investigate thoro-ughly. Using information in this guide, 
Entry Supervisors should conduct a thorough investiga­
tion of existing or potential hazards that could pose a 
danger to Entrant~ and confined space workers. Entty 
Supervisors should then ensure entry requirement~ are 
d ocumented on permits and that Entran ts and workers 
know what the hazards are, where and when they may be 
located or expected, and what control measures are 
appropriate for each hazard. 

(2) Conduct a hazaTd evaluation to determine the 1-isks. Entry 
Supervisors sh ould develop hazard scenarios d1at 
describe the environment, the possible exposures, 
actions, or events that could precipitate a hazard, and the 
outcome should the hazar-d occur. Hazar-d scenarios 
should determine what can go wrong, how the event may 
occur, what the consequences may be, and how likely the 
event is to happen. Consideration should also be given to 
the Entry Supervisors and Entrant~ themselves because 
their level of training, experience, and use of PPE can 
contribute to or create hazards in and around confined 
spaces. For example, wearing chemical protective cloth­
ing to prevent skin contact for an extended period of 
time in a h ot environment may create heat stress hazards. 

(3) * Assess and evaluate 1-isks. Enuy Supervisors should conduct 
a risk assessment to evaluate the hazards. This assessment 
should be based on the needs of the situation and the 
identified hazards. Examples include performing atmos­
pheric monitoring in the space (e.g., for oxyge n levels, 
flammability, and toxic chemicals) and performing a 
visual inspection to determine if there are physical 
hazards. There are munerous methods for conducting 
r·isk assessments; one such method is outlined in ANSI/ 
AlHA/ ASSP Zl 0, Occupational Health and Safety Manage­
ment Systems. 

( 4) Prioritize the Tisks. The Enny Supervisor should prioritize 
and note which of the hazards pose the highest risk and 
focus on eliminating, mitigating, or controlling them 
first. 

(5) DeteTmine control measum. Enu·y Supervisors should know 
it is always best to eliminate hazards or to substitute with a 
less hazardous material or process wherever possible, 
regardless of the probability or severity of the hazard. If 
that is n ot feasible, the next best strategy is to determine 
wh ich of the following control m easures may reduce 
exposures, starting with engineering controls, followed by 
administrative controls and the use of PPE: 
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(a) Engineering contTols. Engineering controls include, 
but are not limited to, the following: 

i. Local exhaust ventilation to remove contami­
nants 

ii . General dilution ventilation to supply fresh air 
to the space 

(b) AdministTative contTols. Administrative controls 
include, but are not limited to, the following: 

1. Rotating employees 
ii . Resu·icting time to conu·ol toxic chemical, 

noise, or heat exposures 
u1. Posting warning signs and ensuring that 

personnel are trained how to ide ntify, evalu­
ate, and control hazards 

tv. Developing and implementing appwpriate 
confined space, isolation , hot work, and other 
safety program s 

(c) Pmonal pTotective equipment. PPE should be used 
when engineering and administrative controls are 
not sufficient to reduce or e liminate, mitigate, or 
control the hazards, as PPE does not reduce or· 
remove the hazard. (See also Chapter 8.) 

(6) VerifY control mea.stu-es. Enu·y Supervisors should ensure 
that the conu·ol measures chosen do not inu·oduce addi­
tional hazards mat have a highe r level of risk or change 
the existing risk(s) . Fo r example, if ventilation ducts 
block the exit for Enu·ants, it may be deter·mined that d1e 
risk of n o t having the ventilation outweighs the risk posed 
by the blocked exit. 

(7) Determine if the level of 1-isk is acceptable. Entry Superv isors 
should determine if the risk has been reduced to an 
acceptable leve l, as determined by the organization or the 
supervisor, with the control measu res chosen. For exam­
ple, the risk assessment might conclude that a complica­
ted, redundant ventilation system is required for entry. A 
facility in-house confined space enu·y team might 
conclude they are uncomfortable and unfamiliar with 
implementing su ch a system and determine t ha t they will 
not complete the entry; instead, they conclude the r·isk is 
too great and decide to not conduc t en tty operations, 
ch oosing instead to hire a professional contractor. 

(8) Implement and train. After the controls are imple mented, 
Entry Supervisors should ensure d1at personnel involved 
in the entry operations a re informed of the hazards, risk 
assessme nt determinations, and specific conu·ol measures 
and whether those conu·ol measures may pose a hazard . 

(9) Institute ongoing assessment. Entry Supervisors should 
ensure that the identifi cation and evalua tion of hazards is 
an ongoing process as conditions often change in a 
confined space due to inherent, introduced, and adj acent 
hazards. En try Supervisors should conduct regular visual 
and aunospheric mon itoring of the space to ensure 
conditions do not change . Personnel should be aware 
that ch anging conditions may indicate the need to evactt­
ate the space and re-evaluate it. 

6.5 Communications. A vital, reiterative part of reducing 
hazards is communication . The Entry Supervisor is respons ible 
for commtmicating the identified hazards, risks, and selected 
controls to all persons involved with the entry into or working 
around a confined space. 
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6.5.1 Communications may be verbal or written through the 
use of pet-mits, applicable progt-ams, safe work practices, signs 
and placards, or a job hazard analysis (JHA) form. All verbal 
notification of hazards should be documented in writing. 

6.5.2 The authorization for entry procedure and permit 
should outline how communication during the entry, work, 
and exit stages will be conducted, ensuring that authorized 
Entrants and Attendants can maintain contact during entry 
and throughout the work shift. Where tl1e potential exists for 
voice communications to be hampered by noise, PPE, distance, 
space configuration, ot- othet- blockage, two forms of communi­
cation should be used. 

6.5.3 The risks and potential exposures of the entry as well as 
the signs and symptoms of exposw-e need to be communicated 
to the Entrant and the Attendant. The Entry Supervisor should 
ensure that they are familiar with the equipment assigned, such 
as PPE, atmospheric testing equipment, and the rescue equip­
ment available, as well as alarms and means of communication. 

6.5.4 Entrants and Attendants should have the ability to 
wiu1ess and review any testing results conducted; if that is not 
done, then the results need to be communicated to them. 

6.5.5 The means of rescue or recovery as well as the means of 
egress should be communicated to all Entrants and Attendants. 

6.5.6 The Entry Supervisor needs to ensure that the Attend­
ant(s) has the means to notifY the designated rescue team, the 
notification method is operable, and the rescue team is aware 
of the entry. 

6.5.7 All personnel involved need to be informed of other key 
information, given the circumstances of the particular confined 
space, to ensure employee safety. This information includes, 
but is not limited to, additional permits (e.g., hot work, electri­
cal work, lockout/tagout), other wot-k being performed in the 
vicin ity of the confined space, forecasted atmospheric condi­
tions, and past concerns or issues with the space. 

6.6 Resources. The resources contained in 6.6.1 through 
6.6.4 are intended to provide guidance in identification of 
hazards associated with confined spaces. 

6.6.1 Safety Data Sheets (SDS). Safety data sheets (SDS) 
should be available and reviewed for substances that were previ­
ously or are currently stored or used in a confined space being 
entered, have been used to purge a confined space being 
entered, or are being brought into the space being entered. 

6.6.1.1 SDS should be reviewed or evaluated to determine, at 
a minimum, the flammability, combustibility, toxicity, asphyxia­
tion hazard, and reactivity of materials. 

6.6.1.2 All hazards identified during the SDS evaluation 
should be recorded on the confined space permit in accord­
ance with Chapter 13 and evaluated and conu-olled in accord­
ance with Chapters 7, 8, and 9 . 

6.6.2 Blueprints and Schematics. Blueprints and schematics 
may provide information about the construction, dimensions, 
and distances of the space. They may familiarize the Enu-ant 
with equipment locations, size, power sources, and safety 
features. 

6.6.3 Placards and Markings. Placards and markings can 
provide Enu-ants with warnings for specific hazards. 

6.6.4 Department of Transportation Emergency 
Guide. This guide, which provides information 
hazardous substances, is available onli ne at 
www.phmsa.dot.gov/sites/ phmsa.dot.gov/ files/docs/ 
ERG2016.pdf. 

Chapter 7 Atmospheric Monitoring 

Response 
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7.1 General. The purpose of this chapter is to outline the 
steps necessary for testing and evaluating confined space 
atmospheres fot- gaseous hazat-ds and to he lp determine the 
equipment necessary for th is task. This chapter does not cover 
evaluating or testing for nongaseous hazards such as d usts, 
particulates, or other potential aunospheric hazards. If poten­
tial for other nongaseous atmospheric hazards does exist, a 
qualified person should be consulted regarding safe work prac­
tices in these environments. 

7.2 Procedures for Atmospheric Monitoring. Aunospheric 
monitoring should be performed using the procedures de­
scribed in this chapter pd or to any confined space entry to 
determine if the atmosphere within the space is safe for entry. 
Atmospheric monitoring may not be necessary if the documen­
ted initial hazard evaluation, as described in C hapter 6, has 
determined that there is no potential for am10spheric hazards 
to exist in the space. Atmospheric monitoring is performed for 
the following two distinct purposes: 

( 1) Pre-en u-y testing 
(2)* Continuous monitoring of the atmosphere within the 

space (see Section 7.14) 

7.3 Pre-Entry Testing. The atmosphere of a confined space 
should be tested for all potential hazardous atmospheric 
contaminants as identified in the initial hazard evaluation (see 
Chapter 6) before each entry by a Gas Tester. The appropriate 
testing equipment should be used to determine that the atmos­
pheric concenu-ations at the time of entry are within the range 
of acceptable entry conditions required by the entry permit (see 
also 7.14). The results of the testing (e.g., actual gas concentra­
tions) should be recorded, along with the stipulated acceptable 
entry conditions, according to the permit recommendations in 
Chapter 13. All gas monitors should be equipped with the 
proper sensors to detect the potential aunospheric hazards 
being tested and certified for use in the environment where 
they are being used. Refer to the gas mon itor manufacturer's 
specifications and hazardous location and intrinsic safety certi.f~ 
ications according to the e lectrical code. 

7.3.1 All pot-table gas monitors used for confined space aunos­
pheric monitoring should be turned on and zeroed by the Gas 
Tester according to Section 7.9. 

7.3.2 All portable gas monitoring equipment used for 
confined space atmospheric monitoring should be bump tested 
and calibrated according to Sections 7.8 and 7.10. 

7.3.3 If aunospheric monitoring is done from outside me 
confined space, initial testing should be performed with a ll 
ventilation controls ntrned off to ensure testing of a static 
atmosphere and to determine the backgrom1d gas concentra­
tion levels in the event that ventilation fails during enuy. 
H owever, after initial testing is completed, the atmosphere 
should be continuously monitored with the ventilation controls 
mrned on if ve ntilation is necessary as a means to mitigate the 
hazard. 
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7.3.4* Tests for atmospheric hazards should be conducted by 
the Gas Tester simultaneously or in the following order: 

(l) Oxygen deficiency and/or oxygen emichment. An m.:ygen­
deficient atmosphere represents the most common 
atmospheric hazard in confined spaces. Most combustible 
gas sensors are oxygen dependent and might not provide 
reliable t·eadings in oxygen-deficient atmosphet·es. There­
fore, oxygen concentrations should be the first hazard 
tested and the concentration recorded to ensure that 
sufficient oxygen is present for proper sensor opet·ation 
according to the equipment manufacturer's recommen­
dations. 

(2) Combustible or flammable mixtw'IJs. Combustible gases and 
vapors present an immediate threat for fire and explosion 
and are a common atmospheric hazard found in 
confined spaces. 

(3) Toxic gases and vapm~~- Testing should be done as necessary 
as determined by hazard identification (see Chapter 6). 

7.3.5 The Gas Testet· performing atmospheric monitoring 
should be trained and knowledgeable according to 
Section 7.1 0 and Chapter 11 with regard to the potential 
atmospheric hazards and d1e specific monitor being u sed to 
test the confined space. 

7.3.5.1 The Gas Tester performing atmospheric monitoring 
should verify that the monitor is fimctioning properly (see 
Sections 7.8 and 7.9), has the appropriate accessories (e.g., 
filters, Utbing, and probes) and is equipped with the proper 
sensors for the identified and potential atmospheric hazards 
related to the confined space. In addition, the Gas Tester 
should have an understanding of the equipment specifications, 
including, but not limited to, response time, measm·ement 
range, and operating temperature (see Section 7. 4 ). 

7.3.6 If the confined space has not been opened or the atmos­
phere is not immediately accessible for testing, the Entry 
Supervisor should open the confined space just enough to 
allow insertion of a probe for testing. Any potential hazard 
including, but not limited to, pressure and elecu·ic shock 
should be eliminated, mitigated, or controlled prior to open­
ing the space. Some manhole covers may have a small opening 
or an existing fitting or connection to a llow the insertion of a 
sampling hose. 

7.3.6.1 If the enu·ance to the confined space can be affected 
by wind or ambient air flow, the Gas Tester should remain on 
the upwind side of d1e en u·ance. 

7.3.6.2 The purpose of testing before completely opening the 
confined space is to pt·event the creation of an immediately 
hazardous atmosphere either inside or outside the confined 
space, or to prevent dilution of the aunosphere inside the 
space with outside air, and to protect the personnel outside the 
space. 

7.3.7 As much of the confined space's horizontal and/ or verti­
cal area as possible should be tested by use of a pump and 
remote probe or sample hose from the outside before the 
space is entered for further testing. 

7 .3.8 Testing should include all itTegular areas of the confined 
space where atmospheric hazards could be present or could 
accumulate. (See Section 7.13.) 

7.3.9* If entry into the confined space is requit·ed to test the 
entire area, the Gas Tester, equipped with all appropriate PPE 
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(e.g., breathing air, harness, lifeline), can enter the space to 
complete the test, which would include itTegular areas where 
pockets of gas could become trapped. An entry permit and an 
Attendant are required for this operation. Once the space has 
been completely tested, it should be ventilated according to 
Chapter 9 in order to ensure that any hazards identified in the 
testing are properly conu·olled. The Ga~ Tester must be trained 
and qualified as an Enu·ant in order to conduct in ternal test­
ing. 

7.3.10 Where testing for entries involving a vertical descent, 
the atmosphere should be tested using a gas monitot· with a 
remote sampling pump and hose according to Section 7.7. The 
atmosphere should be tested at 4ft (1.2 m) intervals starting at 
the opening of the space and working towards the bottom of 
the space. 

7.3.11 If the confined space requires a horizontal enu·y, the 
aunosphere should be tested using a gas monitor with a 
sampling pump and rigid sampling probe according to 
Section 7.7. The atmosphere should be tested at 4ft (1 .2 m) 
intervals wot·king inward from the opening of the space. 

7.3.12 The Gas Tester performing atmospheric monitoring 
should document their initial resul ts, including a ll gas read­
ings, and sign the entry permit, which should indicate the date 
and time of the gas test and the serial number of the gas moni­
tor used to perform the test. 

7.3.13 V1'hereas the pt·e-entry test determines the initial a ir 
quality before the confined space is entered, it is important to 
continuously monitor for changes in the atmosphere during 
work operations inside the space to ensure that a safe atmos­
phere is maintained. (See Section 7.13.) 

7.3.14 If hazardous atmospheric conditions as described in 
Section 7.14 at·e detected during pre-entry testing, enu·y should 
be prohibited until corrective actions are taken and retesti ng 
verifies acceptable atmospheric conditions in accordance with 
the applicable confined space program and entry permit. Entry 
into the space using appropriate respiratory protection may be 
considered acceptable corrective action provided the atmos­
phere does not contain flammable or combustible vapors in 
excess of the acceptable enu·y conditions. 

7.3.14.1 Although the acceptable entry conditions in 
Section 7.14 are set as trigger point~ for limiting enu-y into a 
space, any atmospheric condi tio ns found to be outside the 
normally expected readings should be evaluated the Gas Tester 
and Entry Supervisor to determine if a potential hazard exists. 
For example, an o>.:ygen reading of 20.5 percent should be 
investigated to determine if an unidentified hazard has caused 
oxygen depletion from the normal concentration or if the 
oxygen reading has been influenced by relative humidity or 
atmospheric pressure in the space. 

7.3.15 Any change in atmospheric measurements that occur 
during entry operations should be reported immediately to the 
Entry Supervisor. The new test results should be recorded to 
document the change in concenu·ation and the time the 
change occurred. 

7.3.15.1 If any results from aunospheric monitoring exceed 
the acceptable limits for enu-y required by the enu·y or hot 
work permit (see Section 7.14), all work within the confined 
space should cease and the space should be evacuated immedi­
ately. 
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7.4 Selection and Types of Monitors. 

7.4.1 General. A gas monitor should be selected based on the 
potential hazards identified during the initial hazard evaluation 
of the confined space. The potential atmospheric hazards 
should be defined in accordance with Chaptet- 6. Once the 
atmospheric hazards prior to entry and in or around the space 
are determined, the proper monitor can be selected. 

7.4.2 Selection of Monitor. Confined space monitors should 
be calibrated, direct-reading, continuous-monitoring gas moni­
tors. The monitor should detect for oxygen (02) content, flam­
mable gases and vapors (LEL), and potential toxic gases, all of 
which are minimum requirements. The hazard evaluation will 
determine if it is necessary to monitor for specific gases, includ­
ing, but not limited to, carbon monoxide (CO), hydrogen 
sulfide (H2S), ammonia (NH3), or VOCs such as benzene. Each 
of these hazat-dous gases can require unique sensor technology 
to be detected properly. In addition, real-time and integrated 
monitoring of other potential atmospheric hazards, such as 
welding fumes and particulates, might be necessary per the 
hazard identification and hazard evaluation. 

7.4.3 Portable vs. Fixed Monitors. Portable gas monitors 
should be used for confined space entry aunosphet-ic monitor­
ing. In confined spaces where fixed gas detectors are installed, 
portable gas monitors should be used for pre-entry testing and 
either carried into ot- won1 by the Entrant in the space. 

7 .4.4 Monitor Accuracy. 

7.4.4.1 Direct-reading gas monitors used to evaluate or verity 
confined space atmospheres should provide a t-eading accuracy 
of ±20 percent or better of the actual gas concentration in all 
use conditions that are covered within the monitors' operating 
specifications. 

7.4.4.2 The Gas Tester should verity that gas monitors using 
correlation or response factors to determine the level of a gas 
or vapor concentration different from that for which the sensor 
or gas mon itors is calibrated have an accuracy of ±30 percent 
or better with the correlation factor applied. For example, a 
monitOt- equipped with a Photoionization DetectOt- (PID) cali­
brated to isobutylene can be used to detect the level of 
u-ichloroedlylene in a confined space. The monitor reading 
should be multiplied by a correlation 01- response factor, speci­
fied by d1e manufacturer, to determine the relative concenu-a­
tion of u-ichloroethylene in the space. The accuracy of the 
value after the reading has been multiplied by the corre lation 
factor should be better than ±30 percent. The gas monitor 
manufacturer should be consulted for information related to 
t·esponse factot-s and ga~ monitot- performance. 

7.4.4.3 In addition to the accuracy stated in 7.4.4.1 and 
7.4.4.2, the Gas Tester should be aware of the specific gas moni­
tor's capabilities as discussed in 7.4.5 through 7.4.9. 

7.4.5 Limits of Detection. The minimum detection limit 
(MDL), which is the smallest level of a gas that can be detected 
within the specified accuracy or repeatability of the m onitor, 
should be less than 2 percent for oxygen, 2 percent LEL for 
combustible gases, and at least one order of magnitude lower 
than the published occupational exposure limit (OEL) or 
threshold limit value (TLV), whichever is lower, for toxic gases. 
The levels can be determined from manufacturers' specifica­
tions. For example, the current OSHA OEL for chlorine (Cl2) 

is a ceiling limit of 1.0 ppm. The MDL for a chlorine monitor 
should be less than or equal to 10 percent of 1.0 ppm, or 0.1 

ppm. Lower MDLs provide for greater reading stabili ty and 
confidence around gas concentration action points and reduce 
or eliminate false or nuisance alarms due to detector or se nsor 
instability. 

7.4.6 Measuring Range. The gas monitor measuring t-ange for 
detecting targeted gas hazards should be known and verified to 
properly evaluate a ll potential hazards. Gas monitor and se nsor 
measuring ranges should be a minimum of 0 percent to 
25 percent for oxygen, 0 percent to 100 percent LEL for 
combustible gases, and a minimum of zero to a value greater 
than 01- equal to the IDLH level for toxi c gas hazards when 
possible. These levels can be determined from manufacturers' 
specifications. It is preferable to use gas monitors with broader 
measuring ranges so that atmospheres with contaminants that 
are outside normal limit values can be properly evaluated, 
proper mitigation procedures can be established and followed, 
and proper PPE can be issued and used. 

7.4. 7 Interferences. 

7.4.7.1 The Gas Tester should be aware of gases, other than 
the targeted sensor gas, that can interfere with the gas monitor 
and cause erroneous sensor readings. For example, typical 
carbon monoxide sensors will produce an erroneous response 
when exposed to hydrogen. It is imponant that d1e Gas Tester 
understand all known potential atmospheric contaminants in 
the space, whether or not they present a hazard to the Entrant, 
and the effect the particulat- contaminant might have on the 
gas monitor. The gas monitor's performance with regard to 
interfering gases should be verified by the Gas Tester with the 
gas monitor or sensor manufacturer. 

7.4.7.2 T he Gas Tester should be aware that certain 
compounds can positively in terfere with gas monitor or sensor 
readings in such a way that readings appear greater than acntal 
target gas concenu-ations. Un less the presence and concen u-a­
tion of a positively interfering gas can be definitively identified 
and confirmed, appropriate action should be taken by the 
Enu-y Supervisor to address the situation and determi ne the 
true contents and concentration of hazards in the atmosphere 
being tested. 

7.4.7.3 T he Gas Tester should be aware that certain 
compounds can negatively interfere with gas monitor or sensor 
readings in such a way that readings appear lower than acntal 
target gas concentrations. In the event that a known negatively 
interfering gas is believed to be present, the resulting reading 
fi-om the concentration of that intedering gas should be added 
to the gas monitor reading for the target gas by the Gas Tester 
and the sum of the two values accepted as the actual concentra­
tion of the tat-get gas p1·esent. The Enu-y Supervisor should 
then determine the proper actions and procedures to be 
followed as a result. 

7.4.7.4 Alternative or additiona l test m ethods as determined 
by the Entry Supervisor and Gas Testet~ including, but not limi­
ted to, colorimetric tubes and grab bag sampling, should be 
used in conjunction with a gas monitor to identify other 
contaminants in the space and verity the actual concenu-ation 
of the targeted hazards. (See Section 7.5.) 

7.4. 7.5 Commonly known reasons for sensor intet-ference 
should be listed in the gas monitor user's manual or otherwise 
provided by the gas mon itor's manufacturer. 
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7.4.7.6 Gas monitor or sensor readings can be affected by 
t-adio frequency interference (RFI) 01- other electromagnetic 
interference (EMI) . 

7.4.7.6.1 Gas monitors used to evaluate or verifY confined 
space atmospheres should be certified by the manufacturer to 
test and perform in accordance with relevant guidelines for 
RFI and EMI. 

7.4.7.6.2 Care should be taken to keep gas monitors isolated 
from potential sources of RFI and EMI as much as possible 
during use. As a ruJe, portable elecu-onic gas monitors should 
not be used within 18 in. (0.47 m) of the antenna of a transmit­
ting mobile or handheld radio . 

7.4.8 Environmental Factors. Portable gas monitors can be 
affected by environmentaJ factors, including, but not limited 
to, temperature, relative humidity, and atmospheric pressure. 

7.4.8.1 All gas monitors or sensors used for evaluation or veri­
fication should compensate for the effects of temperature on 
the readings throughout the full measuring range of the sensor 
and the full operating temperature range of the gas monitor. 

7.4.8.2 The effects of temperature as well as the effects of 
changes in re lative humidity and atmospheric pressure on gas 
monitor readings should be identified and understood in 
accordance with the manufacturer's product recommenda­
tions. 

7.4.9 Alarm Indications. 

7.4.9.1 Gas monitors should have simultaneous, multiple 
alarm indicators, including audible, visible, or vibrating alarms 
to indicate the conditions in 7 .4.9.2 through 7.4.9.6. 

7.4.9.2 Portable gas monitors should have not only preset 
alarm vaJues but also manual alarm values that a llow the user to 
set alarms at specific levels. It is critical that a qualified health 
and safety professional be consulted to determine the leve l at 
which gas monitor or sensor alarms should be set for specific 
applications. 

7.4.9.3 Portable gas monitors should have at least two levels of 
instantaneous aJarms for all sensors, including oxygen, LEL, 
and toxics. 

7.4.9.4 Portable gas monitors should have aJarms to indicate 
that the short-term exposure limit (STEL) for toxic gases has 
been exceeded. 

7.4.9.5 Portable gas monitors should have time weighted aver­
age (TWA) alarms for toxic gases - typicaJly an 8-hour aver­
age . 

7.4.9.6 Gas monitors should have alarms to alert the Gas 
Tester to other conditions, including, but not limited to, the 
following: 

( 1) Low battery 
(2) Low flow -for gas monitors that have remote sampling 

pumps 
(3) Calibration failure/ past due 
(4) Bump test past due 

7.5 Other Monitor Types. If the confined space could poten­
tially have atmospheric hazards that current gas-monitoring 
technology cannot detect, other types of detection equipment 
should be utilized to assess the atmosphere. Such potential air 
contan1inan ts could include uncommon chemicals, particu-
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lates, and, in some cases, unknown air contaminants. Colori­
metric detector tubes and indusu-ial hygiene sampling are two 
methods that can be utilized to determine the level of hazards 
that currently available e lectronic monitors cannot detect. AJso, 
real-time particulate monitors may be used to determine the 
leve ls of in hal able and respirable particulates in the space. ln 
other cases, integrated a ir sampling may be required for activi­
ties such as welding, sanding, and grinding. 

7.5.1 Photoionization Detectors (PIDs). Broadband sensors 
are able to respond to more than one toxic chemical in real 
time . Photoionization detectors (PIDs) a t-e a common example 
of this technology. They provide a single cumulative reading 
for all chemicals that they detect, and are unable to isolate the 
constituents of an atmosphere containing a mixture of gases or 
to determine the identity of an otl1erwi.se unidentified chemi­
cal. However, they can alert the gas tester to the presence of 
some chemicals and many VOCs that would otherwise go unde­
tected by a standard multi-gas monitor. 

7.5.2 Colorimetric Detector Tubes. Colorimetric detector 
tubes that are selected for particula t- chemicals can sometimes 
be used for screening purposes. These tubes, which are usually 
made of glass, change color according to the concentration 
level of the measured contaminant. Air is drawn through the 
tube with a bellow or manual aspira tion pump. 

7.5.2.1 Detector tubes, when used, should be used by the Gas 
Tester according to the manufacturers' specifications and 
instructions. Most detector tube manufacturers require that 
only their brand of pump be used in conjunction with the 
detector tube to obtain accurate measurements. 

7.5.2.2 Prior to use, detector tube pumps should be leak­
checked by the Gas Tester. This is typically done by compress­
ing the bellows fully, then insening an unbroken tube and 
releasing the bellows to see if they expand. If there are no 
leaks, the bellows will remain fully compressed. 

7.5.2.3 If remote measm-ements to a confined space at-e made 
from outside tl1e space, the detector tube should be attached to 
the end of the sampling hose and not near the pump. Other­
wise, the air in the tubing will be measured rather than air in 
the confined space, resulting in erroneous measurements. 

7.5.2.4* Most colorimetric test methods are best used for 
screening purposes because they are typically only accurate to 
witl1in ± 25 percent. To ensure safety, 25 percent should be 
added to the reading to determine the level of toxic gas in the 
confined space. 

7.5.3* Industrial Hygiene Monitoring. If direct-readi ng gas 
monitors or colorimetric tubes are not available to assess the 
potentiaJ hazard, laboratory-based industria.! hygiene monitot-­
ing with intrinsically safe batte ry-operated pumps and various 
air-contaminant collection fil ters, tubes, impingers, or other 
devices, such as vacuum canisters, should be used. They might 
be the only means available to measure air contaminants. 

7.6 Intrinsic Safety. The Gas Tester should ensure that aJ l 
monitors used to test for atmospheric hazards wit hin a 
confined space should be certified by a na tionally recognized 
testing laboratory (NRTL) a~ intrinsically safe for use in tl1e 
space according to the classification of hazardous aunosphe res 
in NFPA 70. (See ChapterS.) 

7.7 Personal Monitoring Versus Remote Sampling. Direct­
reading gas monitors can be used in different configurations. 
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Diffus ion or passive (personal) monitors work based on unassis­
ted exposure of the gas sensot·s to the ambient envirorunent. 
The sensors sense the immediate ambient environment 
surrounding the gas monitor. Remote sampling or a sample 
draw mode utilizes e ither a manual ot· an automatic pump. The 
pump, attached or internal to the gas monitor, draws a ir 
through a probe and tubing into the gas monitor and directly 
onto the sensors, which allows the gas monitor to sense the 
environment away from where the gas monitor is located. 

7.7.1 * In all cases, remote sampling should be done prior to 
entering a confined space. The gas monitot· and its display 
should be in direct sight of the Ga~ Tester at all times during 
testing. The Gas Tester should remain outside the confined 
space with the ga~ monitor connected to a pump, a defined 
length of tubing, and a probe. The Gas Tester should insert the 
probe and tubing into the confined space to the point farthest 
fi·om the enuy 

7. 7 .1.1 * Thbing Length and Response Times. The Gas Tester 
should ensure that adequate time is allowed to completely 
purge the sample tubing of all residual a ir and ensure that a 
full reading is obtained during remote sampling operations. 
Most automatic pumps draw at approximately 2 sec/ ft 
(7 sec/ m) of sample tubing. Therefore, the Gas Tester should 
a llow 2 sec for every foot (7 sec for every meter) of sample 
probe and tubing used, plus the normal gas mon itor response 
time for the ait· ft·om the sampling area to be tested by the 
sensors. The gas monitor manufacturer sh ould be constllted 
for insu·uctions on remote sampling and gas monitor response 
time. 

7.7.1.2 The Gas Tester should consult the gas monitor manu­
facturer's instructions to determine the proper type of sample 
tubing or probe to be used to detect specific hazards because 
some gases can be absorbed into specific types of tubing, which 
would produce erroneous readings. 

7.7.2 Gas monitors used by confined space personnel for 
personal monitoring may be used in e ither diffusion or aspira­
ted mode. 

7.7.2.1 Confined space Entrants sh ould wear a gas monitor at 
a ll times during enuy It is critical that the monitor or sample 
input does not get covered by clothing or PPE to ensure that 
the atmosphere is measUt·ed properly. 

7.7.2.2 A direct-reading gas monitor should e ither be worn by 
the confined space Attendant or placed in the area outside the 
confined space. This would allow the Attendant to monitor the 
environment outside the confined space to make sure it is not 
changing. If ventilation is exhausting toxic materials outside 
the space, it could affect the area immediate ly out~ide the 
space, including the Attendant, even if the confined space itself 
is not showing elevated readings. Likewise, if a toxic or combus­
tible atmosphet·e develops outside the confined space, it could 
affect the environment in the confin ed space. The sooner the 
Attendant can be made a\vare of changes, the sooner a decision 
can be made wheth er or not to stop operations and vacate the 
space. 

7.8 Monitor Calibration. 

7.8.1 * A calibrated, d irect-reading gas monitor should be u sed 
for enu·y into a confined space. A calibrated gas mon itor is one 
that has completed a span calibration function before it is put 
into service. Executing a span calibt·ation is the best way to 
ensure the unit is reading concentrations as designed and is 

conducted by exposing a d irect-reading gas monitor (or 
sensors) to a defined concentration of calibration gas. Priot· to 
starting a span calibration, the direct-reading gas m onitor 
should have a zero calibration petformed in a clean-air envi­
ronment, preferably outdoors and upwind from an y sources of 
air contaminants. 

7.8.1.1 The gas monitor should be programmed to detect a 
set concentration of specific gases a ligned to d1e configuration 
of the gas monitor for calibration purposes. For example, the 
gas monitor might be programmed to read 20.9 percent 
oxygen (0 2 ), 32 percent methane (LEL), 25 ppm hydrogen 
sulfide (H 2S) , and 50 ppm carbon monoxide (CO) during the 
calibration process. The gas m onitor is then exposed to a blend 
of the same cal ibration gases with identically d efined concen­
trations. T he gas monitor then "cal ibrates" what it is program­
med to see against what it is being exposed to. This is a span 
calibration. Through this process, the gas monitor will either 
pa~s or fail the span calibration. I f the calibration or the gas 
monitor fails, d1e unit should be t·emoved from service and 
tagged for maintenance. If the gas monitor pa~ses, it is ready 
for confined space mon itoring. 

7.8.1.2 The gas monitor insu·uction manual or m anufacture r 
should be consulted to determine me proper gases and 
concentrations to be used for monitor calibration. Calibra tion 
gas can vary depending on its manufacturer. Thet·e are differ­
ent types of combustible gases u sed in calibration gas blends 
(e .g., pentane, propane, and me mane) . Each gas m onitor 
differs on whi ch type of combustible gas should be used to 
most accurately calibrate its combustible sensors. The manufac­
turer's recommendations should a lways be followed. If a gas 
monitor manufacturer pt·ovides its own calibration gas for the 
monitot~ mat gas should be used. This ensures mat the calibra­
tion gas cylinders have gone thro ugh a quality assurance 
pmgram in alignme nt wim the gas monitor. 

7.8.2 Calibration results should be documented. Some direct­
reading gas monitors have a data-logging feature that docu­
ments me calibration process, which can be downloaded from 
the gas monitor and stored electronically. Od1en vise, d1e 
following monitor calibration data sh ould be documented 
manually: 

(I) Date of test 
(2) 
(3) 

(4) 

Serial number of gas monitor and sensors tested 
Serial number of any docking/ calibration station used to 
perform me test or name of individual conducting a 
manual test 
Type and concentrati on of each gas used to conduct the 
test 

(5) The result of m e test for each sen sot· in the ga~ m onitot· 
tested 

7.8.3 The qualified person performing calibration should 
ensure that me gas m onitor is programmed to sense the gas 
concentrations Listed on d1e cylinder label. 

7.8.4 The qualified person performing me calibration should 
ensure that the calibration gas cylinder has not expired. Gas 
cylinders typically have a she lf life of 2 years or less- depend­
ing on the type of gas in the cylinder. The qualified person 
should understand that calibrating wim expired gas may result 
in inaccurate calibration and is not acceptable. 

7.8.5 When a manual span calibration is conducted, me quali­
fied person performing the calibration should ensure that the 
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regulator and ntbing meet the gas monitor manufacturer's 
t-ecommendations fot- the gases being calibrated. Regulators 
can come in a variety of materials and flow rates. If the manu­
facturer specifies a 0.5 liters per minute (LPM) flow rate, a 
regulator with that flow rate should be used. If the manufac­
turer of the gas monitor supplies regulators, a regulator from 
that manufacturer should be used. A manufacturer that runs 
the quality assurance programs for all of its components helps 
ensure a more accurate calibration process and results in fewer 
troubleshooting questions. 

7.8.6 The qualified person can perform gas monitOL- span cali­
bration utilizing an automated docking or calibration station. 
The qualified person should be aware that a docking station 
made by one manufacturer should not be used to calibrate 
another manufacturer's gas monitor. The qualified person 
should either ensure that the calibration is documented by the 
docking station automatically or manually document the cali­
bration. 

7.9 Zeroing. Prior to conducting any atmospheric monitor­
ing, the Gas Tester should zero the gas monitor in a known 
clean-air environment according to the manufacturer's recom­
mendations and instructions. 

7.10 Bump Testing. 

7.10.1* Gas monitors used for atmospheric monitoring of 
confined spaces should be bump tested by the Gas Tester prior 
to each day's use. A bump test is a brief exposure of the gas 
monitor/sensors to specified target gas(es) to verify sensor and 
alarm functionality. It is not intended to measure the accuracy 
of the gas monitor/sensors. The only way to ensure that a port­
able gas monitor will respond to the targeted gas is to test it 
with a known concentration of that gas or an acceptable surro­
gate gas (i .e., a gas different from the explicit target gas for the 
sensor) . A typical bump test takes 30 to 45 seconds and is a crit­
ical step to ensuring the gas monitor is functioning since it was 
last used or calibrated. 

7.10.2 A gas monitor bump test should be performed by the 
Gas Tester prior to daily use using an automated docking or 
bump test/ calibration station or by manual application of gas 
to the sensors. 

7.10.3 The Gas Tester should perform the test by applying a 
known concentration of each of the target gases to the gas 
monitor/sensors individually or in combination and verifying 
that each sensor responds in a positive manner and that all gas 
monitor alarms are activated accordingly. The Gas Tester 
should refer to the manufacturer's instructions and recommen­
dations for performing a bump test. 

7.10.4 The concentration of gas used to conduct a gas moni­
tor bump test should be greater than the lowest alarm set point 
for each sensor. 

7.10.5 The Gas Tester may use surrogate gases (gases different 
from the explicit target gas for the sensor) to conduct a bump 
test of the sensor provided that the concentration of gas used 
produces a response equivalent to or greater than the concen­
tration of the target gas required to exceed the lowest a larm set 
point for each sensor. This should be done in accordance with 
the manufacturer's insu-uctions and recommendations. 

7.10.6 Any gas monitor that fails to respond properly during a 
functional bump test should be successfully recalibrated by the 
Gas Tester pdor to further use. 
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7.10.7 Bump test results should be documented by the Gas 
Tester and include the following data: 

(1) Date of test 
(2) Serial number of gas monitor and sensors tested 
(3) Seria l number of the docking/ bump station used to 

perform the test or the name of individual conducting a 
manual test 

( 4) Type and concentration of each gas used to conduct the 
test 

(5) The result of the test (pass/ fail) for each sensor in the gas 
monitor tested 

7.11 Clearing Peak Values. Prior to any atmospheric monitor­
ing, the gas monitor's stored peak reading values should be 
reset by the Gas Tester according to the manufacturer's recom­
mendations and specifications . 

7.12 Training and Competency. All Gas Testers should be 
trained in the proper use of the assigned gas monitor accord­
ing to the manufacturer's recommendations and in accordance 
with the t-equirements ofChaptet- 11. 

7.13 Continuous Atmospheric Monitoring. 

7.13.1 The atmosphere in and around a confined space 
should 1·emain safe during entry operations. Aonospheric 
conditions can change quickly or gradually over time; without 
continuous atmospheric monitoring, air contaminants may 
increase or the oxygen percentage may decrease or increase, 
creating dangerous confined space aonospheric conditions. 
Entrants, Attendants, and other personnel may be unaware of 
changing conditions if t he a ir quality was only initially moni­
tored and determined to be acceptable . The atmosphere 
within and outside the confined space should be monitored 
continuously to ensure continued safe working conditions. 

7.13.2 Enu-y Supervisors, Gas Testers, Attendants, and 
Entrants should be aware that there are many reasons why a ir 
quality may deteriorate in and around confined spaces, includ­
ing, but not limited to, air contaminants generated by activities 
inside or outside the space, increased temperantres causing 
additional chemical vapOL-ization, and existing or new hazards 
that have not been adequately e liminated, mitigated, or 
conn-oiled. 

7.13.3 Continuous atmospheric monitoring is the best 
method to ensure that air quality remains acceptable through­
out entry operations. 

7.14 Acceptable Atmospheric Limits for Entry. V\'here l evels 
are outside the following parameters, en tt-y is allowed only after 
cono·ol measures as indicated in Chapter 8 are applied: 

(I) Oxygen content is betwee n 19.5 percent and 
22.0 percent. 

(2) Flammable gases and vapors are below 10 percent of the 
LEL of the material involved. 

(3)* Potential toxic air contaminants are at or below one-half 
the OEL- typically the action level -as determined by 
d1e written confined space program. 

7.15 Gas Monitor Maintenance. 

7.15.1 Gas monitot-s used fOL- aonosphedc monitoring of 
confined spaces need to be maintained by a qualified person 
according to the manufacturers ' specifications to ensure that 
they operate pmperly, to maximize the it- longevity, and to 
maintain their warranties. All mai ntenance other than routine 
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inspection for damage, cleaning, proper battery charging, and 
periodic senso1· 1·eplacement should be perfonned by the 
manufacturer. Gas monitors shou ld be cleaned and maintained 
according to the manufacturer's recommendations. 

7.15.2 Qualified pe1·sonnel responsible fN maintaining gas 
monitors should be aware that sensors have limited service life , 
even when the meters are used infrequently. The oxygen 
sensor typically has the shortest life, usually 2 to 3 years. The 
m~ority of gas monitors used for annospheric monitoring of 
confined spaces have rechargeable batteries that should 
provide years of se1vice as long as they are charged according 
to the manufacturers' procedures. 

7.16 Training. 

7.16.1 The Owne1·/ 0perat01· 01· Enu-y Supervisor should 
ensure that the Gas Tester has been u·ained to complete the 
duties and responsibilities of the role in accordance with Chap­
ter 11. 

7.16.2 The Owner/ Operator or Enu·y Supervisor should 
ensure that the Gas Tester has completed a training program 
covering use, operation, maintenance, calib1·ation, bump test­
ing, and other aspects of the specific gas monitor to be used for 
aunospheric monitoring according to the recommendations of 
the gas monitor manufacturer. 

7.16.3 The Owner/ Operator or Enu-y Supervisor should 
ensure that all personnel designated to perform maintenance 
(e.g., calib1·ation and sensor replacement) on the portable gas 
monitor have completed a training program on the mainte­
nance of the specific gas monitor according to the recommen­
dations of the gas monito1· manufacturer. 

7.17 Record Retention. Entrant Employers should maintain 
records pertaining to gas monitor cal ibration, bump testing, 
maintenance, and confined space atmospheric monito1·ing 
result~ for a minimum of 1 year or for an amount of time in 
accordance with applicable indusu-y standards and regulations. 

Chapter 8 Hazard Elimination, Mitigation, or Control 

8.1 Purpose. The purpose of this chapter is to provide best 
practices for eliminating, mitigating, or conu·olling hazards 
that either already exist in or around confined spaces or are 
created during enu·y into and/o1· working in 01· amund 
confined spaces. 

8.2 General. Enu-y Supervisors should ensure that all identi­
fied inherent, introduced, and adjacent hazards in and around 
confined spaces are eliminated, mitigated, or controlled to the 
extent possible prior to entry and that the corrective actions 
taken are documented on the confined space permit. Hazards 
that cannot be eUminated, mitigated, or controlled should be 
noted on the permit by the Entry Supervisor, who should make 
sure that 1·equired pe1·sonal protection is used 01· other appro­
priate measures are taken to ensure safe enu-y. Chapter 6 
provides hazard identification and risk assessment criteria. 

8.3 Controls for Other Identified Hazards. The hazard identi­
fication and risk assessment process as specified in Chapter 6 
requires that hazards be eliminated, mitigated, or controlled to 
a safe level. This chapter addr·esses common confined space 
hazards. Confined spaces, however, may have unique hazards 
that are not addressed in this best practices guide . Nonetheless, 

the hazards need to be e ither eliminated, mitigated, or control­
led using approp1·iate and effective methods. 

8.3.1 Hierarchy of Controls. A hierarch y of controls, which is 
a system used to min imize or e liminate exposure to hazards, 
should be used as a means of determining the most effective 
controls. The controls in 8 .3.1.1 through 8.3.1.5 are presented 
from the most effective to the least effective. 

8.3.1.1 Elimination controls seek to 1·emove the hazard before 
entry is made. 

8.3.1.2 Substitution conn·ols seek to replace a hazardous mate­
rial, equipment, or process for a much less hazardous one. 

8.3.1.3 Engineering conu·ols are used to isolate, prevent, 
contact, or otherwise conu·ol a hazard. 

8.3.1.4 Administrative controls involve actions such as restrict­
ing access to hazardous areas or training employees to work 
safely with hazardous chemicals, machine1-y, and other hazards. 

8.3.1.5 PPE controls provide a last line of defense to minimize 
the risk of exposure. It is the least desired control as it does not 
eliminate or reduce the hazard. PPE requires proper se lection, 
tt·aining, and use. 

8.4 Chemical and Atmospheric Hazards. Enu·y Supervisors 
should ensure that atmospheric hazards identified during 
aunospheric monitoring have been eliminated, mitigated, o r 
controlled prior to entry. Methods to remove hazardous atmos­
pheres from confined spaces include, but are not limited to, 
cleaning, displacement or dilution via ventilation or ine1·ting 
(which could create additional hazards, such as low oxygen), 
purging, or removal by other approved methods (see 8.4.1 
through 8.4.3). Prior to enu-y, a Gas Teste1· should perform 
atmospheric monitoring in accordance with Chapter 7 to 
confirm the space is safe to enter. 

8.4.1 Removal of Hazardous Materials and Vapor Freeing. 
Prior to entry, Enu-y Supervisors should ensure that harmful or 
potentially harmful vapors, gases, toxics, and other residua l 
materials have been removed fmm the confined space to the 
greatest extent possible in accordance with the enu·y permit 
requirements. This can be accomplished from outside the 
space without bodily enu-y by ventilating with fresh a ir or purg­
ing with inert gas, wate 1~ or steam. If this is not possible, 
controls are needed to ensure that removal duri ng en u-y does 
not create additional hazards. Caution: The use of steam to 
purge flammable atmospheres without using proper precau­
tional)' measures may result in fire , explosion, or an oxygen­
deficient atmosphere. 

8.4.1.1 * Vl'henever possible, workers should clean the 
confined space from outside, without the need for entry. 

8.4.1.2* Entry Supervisors should ensure that a ll vapors and 
toxic gases are exhausted from the confined space to eUmin ate 
hazards prior to issuing a permit for entt-y. This can be accom­
pUshed by Ventilation Specialists using blowers or exhaust 
eductors in accordance with Chapter 9. Enu·y Supe1visors 
should make sure that inu·insically safe blowers and eductors 
are used for flammable, toxic, 01· combustible gas and vapm· 
removal. Ventilation of flammable, combustible, or toxic gases 
and vapors should exhaust a m inimum height of 12ft (3.7 m) 
above ground level to provide for proper dissipation. The Enu-y 
Supe1visor should confirm there are no sources of igni tion or 
personnel in the path (downwind) of hazardous exhausts. 
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8.4.1.3 Methods such as purging with an inert gas, water, or 
steam can be used to remove residual vapors. (See 8.4.3 and 
9.5.9.) 

8.4.1.4 Regulations and Standards for Tank Cleaning. 

8.4.1.4.1 Confined space enu·ies of pett·oleum storage tanks 
should be in accordance with API STD 2015, Requin:ments fm· 
Safe l!.nt1y and Cleaning of Petroleum Stm·age Tanks, and API RP 
2016, Guidelines and Procedures for Entering and Cleaning Petroleum 
Storage Tanks. Entry into inerted confined spaces should be in 
accordance with API STD 2217A, Safe Wmk in Inert Confined 
Spaces in the Petroleum and Petmchemical Industries. These stand­
ards provide detailed safety requirements for aboveground 
peu·oleum storage tanks. 

8.4.1.4.2 Entry Supervisors should ensure that confined space 
entry into and work within petroleum storage tanks are 
conducted in accordance with all applicable Owner/ Operator 
and Conu-actor programs, industry standards, and t·egulatory 
requirements. For detailed safety requirements for confined 
space entry into and work within aboveground petroleum stor­
age tanks, see API STD 2015, Requirements fm· Safe l!.ntry and 
Cleaning of Petmlewn Stm·age Tanks; API RP 2016, Guidelines and 
Procedures far l!.ntering and Cleaning Petmleum Stm·age Tanks, and 
API STD 2217A, Safe W01·k in Inert Confined Spaces in the Petroleum 
and PetTochemical Indust1ies. 

8.4.1.4.3 Entry Supervisors should be aware that cleaning and 
enu-y of tanks, vesse ls, and containers other than petroleum 
tanks should be in accordance with all applicable Owner/ 
Operator and Contractor programs, indusu·y standards, and 
regulatory requirements. NFPA 326 provides detailed safety 
requirements for all types of tanks, vessels, and containers. 

8.4.1.4.4 Entt-y Supervisors should be aware that entry and 
wot·k inside mat·ine vessel confined spaces should be in accord­
ance with all applicable Owner/ Operator programs, industry 
practices, and government regulations. NFPA 306 provides 
guidance for entry into confined spaces on mat·ine vessels. 

8.4.1.5* Chemical Residues. Entry Supervisors, Entrants, and 
Attendants should be aware that even after cleaning is comple­
ted, harmful residues might remain within the confined space. 
The Entry Supervisor should review the applicable SDS to 
determine if these residues could be harmful to Entrants 
through bt·eathing or by absorption thmugh the skin, ot· if they 
are corrosive. Entt-y Supervisors should b e familiar with testing 
methods for harmful residues, including, but not limited to, 
atmospheric testing, wipe testing, or testing with pH paper, 
wh ich can help determine if additional cleaning is needed and 
the type of PPE required. Entry Supervisors should ensure that 
any required testing is pet·fot·med by a suitably protected and 
qualified person prior to issuing an entry permit. The Entry 
Supervisor may require continuous or periodic testing if addi­
tional interior clean ing or wot·k can result in harmfi.tl releases. 

8.4.2 Combustible Dusts. Enu·y Supervisors should ensure 
that combustible dust residue is removed using intrinsically safe 
vacuums, manual cleaning methods, or approved water wash­
down methods that do not place dust in suspension in spaces 
where ignition sources could be present. The Entry Supervisor 
should confirm that vacuum equipment is grounded and 
bonded to the space being cleaned. Compressed air should not 
be used to move or clean combustible dust. In these situations, 
safety procedures should be followed and equipment shut 
down in the area to e liminate potential sources of ignition. 
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Additional information on compressed air and water cleaning 
of combustible dust can be found in NFPA 652. 

8.4.3 Inerting. En tt-y Supervisors should be aware t hat ventila­
tion may not always eliminate all of the atmospheric hazards 
with in a confined space. If hot work is to be conducted within a 
confined space that contains flammable or combustible vapors 
or liquids, one method to control the ignition hazard is to 
displace any oxygen in the atmosphere within the space with an 
inert gas. Inert gas can also be used to displace oxygen where 
flammable materials or atmosphere cannot be removed prior 
to enu-y. Entry Supervisors should not permit entt-y into 
confined spaces with inert atmospheres except in limited 
circumstances in accordance with the Owner's/ Operator's or 
Entrant Employer's confined space and respiratory protection 
programs. Persons engaged in inert entry operations, including 
Enu·y Supervisors, Entrants, Attendants, Rescuers and others 
should be u·ained, experienced, and qualified in this specific 
activity. 

8.4.3.1 En u·y Supervisors should require Entrants to use 
appl'Oved supplied air ,-espiratot·s (SARs) with an escape cylin­
der or SCBAs for entt-y into inert atmospheres. It is critical that 
respirators worn in inert environments be securely fastened to 
the face since even a small breach in a standard facepiece seal 
will expose the entrant to a fata l environment. There are 
special respiratory redundant air systems available for this type 
of environment. 

8.4.3.2 A means of rescue should be provided in accordance 
with Chapter 10. 

8.4.3.3 Following the use of inen gas, the Enu·y Supervisot· 
should have the confined space purged with water or ventilated 
with fresh air in accordance with Chapter 9 and make sure the 
entry conditions are in accordance with Section 8.4 before a 
permit for enu·y without respiratory protection is issued. 

8.4.3.4 Entry Supervisors should be aware that tanks, vessels, 
containers, and equipment adjacent to a confined space entry 
and/ or a confined space work area are potential sources of 
flammable, combustible, or toxic vapors, gases, or hazardous 
materials. If the Entry Supervisor deems such conditions as 
potentially harmful to the confined space, the hazard should 
be eliminated, mitigated, or controlled prior to permitting 
entry and/ or any work or hot work in the space or adjacent 
areas. 

8.4.3.5 vVhenever inert gases are used to purge a space, the 
Ventilation Specialist and Entry Supetvisor should consider the 
discharge point for the evacuated am10sphere in relation to 
personnel and any sources of ignition outside or adjacent to 
the space. The Entt-y Supervisor may require atmospheric test­
ing in the adjacent areas and barriers placed at appropriate 
distances to ensure that exhausted contaminants are within 
acceptable leve ls as defined in Section 8.4. The Enu-y Supervi­
sor can use a hot-, warm-, and cold-zone system to del ineate 
areas and degrees of hazard and con u·ols. 

8.4.3.6 Whenever inerting is performed, the atmosphere 
within 35ft (10.7 m) outside of the opening should be tested as 
determined by the Enu·y Supetvisor to be sure it is safe for 
breathing. In outside environmen ts, the Enu-y Supetvisot· 
should consider humidity, wind direction, and wind speed and 
extend the testing area, if necessary. 
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8.4.3.7 The Entry Supervisor should ensure that inerted 
confined spaces are posted as follows: 

~ 
DANGER DO NOT ENTER 

INERT GAS ENVIRONMENT ATMOSPHERE UNSAFE FOR 
WORKERS 

INSUFFICIENT OXYGEN FOR BREATHING 

PERMIT REQUIRED FOR ENTRY 

8.4.3.8* Entry into inert atmospheres should not occur except 
in well-controlled situations where no other option for entry is 
available . If enu-y into an inert atmosphere is needed, special­
ized breathing apparatus units that commonly include redun­
dant air supply and facepiece securement systems should be 
utilized. Standard atmosphere-supplying t·espirators (SCBAs 
and SARs) do not provide the level of protection necessary to 
assure the safety of Enu·ants. Entry Supervisors, Attendants, 
and Entrants should be aware that leakage or exhaust of 
breathing air into an inert (or flammable) atmosphere may 
create a hazard by reducing the effectiveness of the inert 
concentration and by possibly increasing the oxygen level (thus 
affecting the explosive limits of a flammable atmosphere) .In 
confined spaces where oxygen-deficient environments exist 
that are not associated with the intentional and complete inert­
ing of the environment (e.g., low OJ...)'gen due to hot work 
within the space), a combination full facepiece pressure­
demand SAR with auxiliary SCBA escape mechanism or a full 
facepiece pressure-demand SCBA with a minimum 30-minute 
cylinder may be sufficient to protect Enu·ants and should be 
utilized. 

8.4.3.8.1 Where any en tt-y requires supplied breathing air, the 
Owner/Operator or Entrant Employer should assure that the 
respiratot·y breathing-air supplier adheres to practices that 
eliminate both the potential for insufficient OJ...)'gen content in 
an air supply cylinder and the possibility of cross contamina­
tion of the cylinder air with other gases. They should assure 
that only certified compressor sourced breathing (Grade D or 
better quality per CGA G-7.1 , Cmnmodity Specificatirm fo-r Ai1") is 
used for SAR-required entries. Air supply cylinders should be 
dedicated to breathing air service and be secured with sealed 
valves (and racks) and controlled to prevent cross contamina­
tion. 

8.4.3.8.2 After cylinders and racks are in place at the job site 
and prior to each day's (or shift's) use, a qualified person 
should test each breathing ait· cylindet· (to be used) to assure 
the proper oxygen content and that there is no contamination. 

8.4.3.8.3 The Entt-y Supervisor should assure that respiratm-y 
protective equipment (racks, cylinders, hoses, t·etrieval gear, 
helmets, and masks) is designed, supplied, and used to mini­
mize risk and human error during entt-y work and in emer­
gency situations by checking critical respiratot-y protection 
components prior to permitting entry. 

8.4.3.8.4 Owners/Operators and Enu·ant Employers should 
develop and implement respiratot-y protection programs that 
meet applicable regulatot-y requirements and include medical 
evaluation, training, and fit testing before providing Entrants 
with respiratot-y equipment. 

8.4.3.9 Regulations and Standards for Inerting. 

8.4.3.9.1 * En tt-y Supervisors in the maritime industry should 
conduct inerting in accordance with NFPA 306, which includes 
a section on inerting procedures for marine vessels, and in 
accordance with the international Safety Guide fw Oil Tankers and 
Terminals (JSG01T). A Certified Marine Chemist may be 
required to oversee the inerting operation if hot work will be 
conducted. 

8.4.3.9.2 Entry into inerted confined spaces in the petroleum 
and petrochemical industries should be in accordance with API 
2217A, Safe Wm·k in Inert Confined Spaces in the Petmleum and 
Petrochemical industries. 

8.4.3.9.3 Entry into other inert spaces should be in accord­
ance with NFPA 326 and other applicable standat·ds and regula­
tions. 

8.5 Hot Work. 

8.5.1 General. All confined space personnel should be aware 
that hot work is any work that can produce a source of ignition, 
including, but not limited to, open flames, sparks, static electri­
cal charges, or heat producing activity and is typically associ­
ated with cutting, welding, grinding, drilli ng, abrasive blasting, 
burning, heating, and brazing operations as part of repair, 
maintenance, or constr·uction wot·k. Hot wot·k also includes the 
use of potential spark-producing equipment, including, but not 
limited to, nonapproved e lectrical equipment, internal­
combustion-powered equipment, and elecu·ic- and/or battery­
powered tools and equipment. There is also potential for 
incidents to occur in areas adjacent to confined spaces that 
wet·e not considered during the initial or subsequent confined 
space evaluation. 

8.5.2 Cold Work Options. Wherever possible, Entry Supervi­
sors should pmvide alternatives other than hot wot·k in o t· 
around confined spaces dLLring a confined space enu·y. The 
Enu·y Supervisor should consider alternative cold work meth­
ods, including, but not limited to, mechanical cutting, cold 
cutting, scraping, hand grinding, and fil.ing with equipment 
that minimizes the potential for sparks and heat. For example, 
cutting can be done with hand saws, hydraulic shears, pneu­
matic chisels, or pipe cutters. Mechanical joi n.ing methods such 
as nuts and bolts, screwed fittings, or couplings can be used. 
Hand filing can be done instead of mechanical grinding, and 
threaded pipe might be used instead of welded or soldered 
pipe. Personnel should be aware that sparks can be generated 
by some of these techniques, but the d sk is greatly ,-educed as 
the sparks are typically not hot enough to cause ignition. 

8.5.3 Hot Work Permit. '.!\Then hot work is required in or adja­
cent to a confined space, the Enu·y Supervisor should issue a 
separate hot work permi t attached to the confined space 
permit. Either the Owner/Operator of the location where the 
hot work is to occw· or the Contractor/Subcontractor conduct­
ing such work should have a hot work program and hot work 
permit procedures. The Enu·y Supervisor should ensure that, 
in addition to all of tl1e requirements on tl1e entt·y permit, the 
hot work permit contains information including, but not limi­
ted to, the following: 

(1) Conditions under which hot work permit authorization is 
to start/stop or be cancelled 

(2) Requirements for ventilation, inerting, or other atmos­
pheric precautions 
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(3) Requirements for PPE and respiratory protection in addi­
tion to that t·equired by the entry permit 

( 4) Requirements for continuous atmospheric monitoring 
within the confined space - unless Enu·y Employer can 
demonsu·ate that equipment for continuous monitoring 
is not commercially available or that periodic monitoring 
is sufficient - and, when necessary, outside of the 
confined space as determined by the Entty Supervisor in 
accordance with the confined space program and hot 
work program 

8.5.4 Evaluation of Hazards. 

8.5.4.1 Wherever hot work is performed, the Enuy Supervisor 
should evaluate all locations and adjacent spaces where flam­
mable or combustible liquids, gases, or materials may be 
present or may occur. lf such hazards exist, measures should be 
taken by the Entry Supervisor to control, remove, or clean 
them prior to issuing the hot wot·k permit. Entry Supervisors 
should ensure the following: 

(1) Hot wot·k is not conducted in areas adjacent to tanks or 
li nes containing flammable or combustible materials, 
unless there is no other alternative 

(2) Safety measures have been implemented 
(3) A hot work permit covering such activity has been 

approved 

8.5.4.2 When hot work on tanks, vessels, containers, lines, and 
equipment containing flammable and combustible liquids or 
gases is to be performed, Entry Supervisors should refer to API 
RP 2201, Safe Hot Tapping Practices in the Petmleum and Petmchemi­
cal lndust1ies, and API RP 2009, Safe Welding, Cutting, and Hot 
vVork Practices in the Petn;leum and Petmchemical Industries, for 
guidance. 

8.5.4.3 The Enu·y Supervisor should ensure that tanks 
containing oxygen (excluding breathing-air cylinders), flamma­
ble gas, and inert gas remain outside a confined space, if possi­
ble. Entty Supervisors, Attendants, and Entrants should be 
aware that leaking oxygen lines can create an oxygen-enriched 
environment and leaking acetylene can create a flammable 
atmosphere, both of which can lead to increased fire and 
explosion hazards. 

8.5.4.4 Entry Supervisors should ensure that a ll hoses and 
torches associated with oxygen and gas cylinders are disconnec­
ted and the gas and oxygen supply shut off during unattended 
or extended breaks and at the end of the work period. 

8.5.5 Controls. Enuy Supervisors should confirm that tanks, 
vessels, and containers that contained flammable or combusti­
ble liquids, gases, ot· materials are fi·ee of vapor, gas, and dust 
and are cleaned or inerted prior to beginning hot work within 
the confined space. Precautions should be taken by Entry 
Supervisors and Ventilation Specialists to ensure that no igni­
tion sources are adjacent to or downwind from the confined 
space because inerted vapors exiting the space may be flamma­
ble or combustible. 

8.5.5.1 V\There performing hot work above a tank, container 
equipment, vessel, sewer, pit, pipeline, drainage ditch, or simi­
lar areas contain ing, or having the potential to contain, flam­
mable or combustible materials, or where an entty is being 
made, Entry Supervisors should make sure that precautions are 
taken to shie ld the area below from falling sparks and hot 
materials (e .g., slag) . In addition, precautions should be taken 

2022 Edition 

to ensure that vapors from these spaces cannot reach the hot 
work at·ea. 

8.5.5.2 Entry Supervisors should a lso give consideration to 
adjacent spaces above and below the hot work being conduc­
ted. Where welding takes place on an elevated surface, a ll 
surfaces below the elevated platform in the vicinity of the weld­
ing are potentially at risk. A wet fire blanket or a welding blan­
ket can be used to protect sewer openings, open confined 
space manways, ditches, and pipi ng contain ing flammable or 
combustible liquids or vapors from sparks and slag. 

8.5.5.3 Prior to issuing a hot work permit, Entty Supervisors 
should ensure that Gas Testers conduct atmospheric monitor­
ing in adjacent open confined spaces within 50ft (15 m) hori­
zontally of the hot work area to confit·m that thet·e are no 
adjacent hazards that could impact or be impacted by the hot 
work. Entry Supervisors should ensure that hot work is not 
authorized or performed unless atmospheric testing indicates 
that oxygen levels are less than 22 percent by volume and the 
LEL (if applicable) is less than 10 percent, or where oxygen 
and flammable levels are permitted to meet othet· t·equire­
ments established by the applicable confined space and hot 
work programs. In su ch cases, the En tty Supervisor should ind i­
cate the specific requit·ements on the hot work permit and 
check that appropriate permit precautions are taken. 

8.5.5.4 Enu·y Supervisors should a lso consider testing and 
implementing pt·ecautionat·y measures to adjacent spaces that 
are above and below the hot work area. Enu·y Supervisors 
should be aware that where welding takes place at an e levated 
location, all at·eas below the vicinity of the welding are poten­
tially at risk from falling sparks and slag. 

8.5.5.5 The Entry Supervisor should provide fire protection as 
required by the hot work permit, including, but not limited to, 
appropriate portable fire extinguishers (see NFPA 10) located 
within 10ft (3m) of the hot work area. 

8.5.5.6 Enu·y Supervisors sh ould ensure that all e lectrical 
welding equipment used in flammable and combustible atmos­
pheres is as follows: 

(1) Inspected and approved prior to use by a qualified person 
(2) Inu·insically safe 
(3) Properly grounded 
(4) Where necessary, bonded to the tank, vessel, equipment, 

or confined space 

8.5.5.7 Enu·y Supervisors should ensure that ot·dinary combus­
tible materials are not located within 35ft (10.7 m) of the hot 
work area. lf such materials are present and cannot be 
removed, the Enu·y Supervisor should indicate appropriate 
preventive measures on the hot work permit and make su re 
they are implemented to el imi nate, m itigate, or conu·ol the 
potential hazards before work begins. 

8.5.6 Regulations and Standards for Hot Work. Entry Supervi­
sors should be aware of welding and hot work, and ensure that 
it is conducted in accordance with Ovmer/ Operator or 
Conu·actor programs and procedures, i.ndusu·y practices, and 
regulations applicable to the specific industty or operation 
being performed. Owners/ Operators, Contractors, and Entry 
Supervisors should be aware of the most current regulations, 
codes, and practices, including, but not limited to, those refer­
enced in 8.5.6 .1.1 thmugh 8.5.6.4.9. 
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8.5.6.1 General Industry. 

8.5.6.1.1 General industry workplaces covered by OSHA 
should follow the requirements in 29 CFR 1910.251- 1910.255, 
as a minimum. 29 CFR 1910 provides b oth general and specific 
1·equirements for oxygen-fuel gas welding and cutting, arc 
we lding and cutting, and resistance welding. In addition to the 
OSHA general industry requirements, additional indusu·y­
specific standards should be considered as applicable. Regula­
tory requirements for other coun u·ies and jurisdictions should 
also be followed. 

8.5.6.1.2 ANSI Z49.1 , Safety in Welding, Cutting, and Allied 
Processes, provides for safe welding and cutting operations and 
the setup and use of welding and cutting equipment. ANSI 
Z49.1 contains specific pmvisions for oxygen-fuel gas welding 
and cutting, arc welding and cutting, resistance welding, elec­
u·on beam welding, laser beam cutting and welding, and braz­
ing and soldering. The standard is generally applicable to other 
welding processes such as submerged arc welding and allied 
processes. 

8.5.6.1.3 NFPA 51B provides guidance for those who manage, 
supervise, and perform hot work. 

8.5.6.1.4 NFPA 326, Standard for the Safeguarding of Tanks and 
Containers for Entry, Cleaning, or Repair. This NFPA standard 
outlines procedures for safeguarding tanks or containers, oper­
ating at normal atmospheric pressure, that contain or have 
contained flammable or combustible liquids or other hazard­
ous substances before enu·y, cleaning, repair, or other activities 
can be performed. 

8.5.6.1.5 API RP 2009, Safe Welding, Cutting, and Hot Work Prac­
tices in the Petroleum and Petrochemical Industries. This API 
recommended practice provides guidance for hot work in the 
petroleum and petrochemical industries. 

8.5.6.1.6 AWS Safety and Health Fad Sheet Bundle for Chemical 
Industry Welding. These American Welding Society fact sheets 
provide information regarding hot work, including performing 
hot work within confined spaces. 

8.5.6.2 Construction Industry. 

8.5.6.2.1 In consu·uction settings, 29 CFR 1926.350 to 
1926.354 provides information on gas welding and cutting; arc 
we lding and cutting; fire prevention; ven tilation for welding, 
cutting, and heating; and we ld ing, cutting and heating preser­
vative coatings. 

8.5.6.2.2 NFPA 51B provides guidance for those who manage, 
supe1·vise, and perform hot work in the consu·uction indusu·y. 

8.5.6.2.3 NFPA 326 contains minimum procedures that permit 
repair, hot work, or other operations that could potentially 
create a fire, an explosion, or other hazard whe1·ever hot work 
is performed on tanks or containers containing flammable, 
combustible, or other hazardous substance vapors, liquids, or 
solid residues. 

8.5.6.3 Shipyard/ Maritime. In sh ipyard/ maritime se ttings, 
29 CFR 1915 .11- 191 5.16, 29 CFR 1915.51- 1915.57, and 
NFPA 306 contain information on hot work performed in the 
maritime industry. In addition, the International Safety Guide fm· 
Oil Tankers and Terminals (!SCOTT) provides considerable guid­
ance for confined space and hot work activity in o il tankers and 
terminals. 

8.5.6.4 Petroleum Industry. In addition to the a pplicable 
OSHA, NFPA, and ANSI regulations listed in 8.5.6.4.1 and 
8 .5.6.4.2, API standards, including, but not limited to, those 
listed in 8.5.6.4.1 through 8.5.6.4.9, contain information rela­
ted to hot work in the petroleum industry. 

8.5.6.4.1 API STD 653, Tank Inspection, Repair, Alteration, and 
Reconstrudion. This d ocument covers the inspection, repair, 
alteration, and 1·econstruction of steel a boveground storage 
tanks used in the petroleum and chemical indusu·ies. It 
provides the minimum requirements for main taining the integ­
rity of welded 01· riveted, nonrefrigerated, aunospheric pres­
sure, aboveground storage tanks after they are placed in 
service. 

8.5.6.4.2 API RP 2009, Safe Welding, Cutting, and Hot Work Prac­
tices in the Petroleum and Petrochemical Industries. This docu­
ment provides guidelines for safely conducting welding, 
cutting, or othe1· hot work activities in refineries, gas plants, 
petrochemical plants, and other faci lities in the peu·oleum and 
petrochemical industries. It provides specific guidance on eval­
uating procedures fo1· certain types of work on equipment in 
service. It does not cover regulation or code compliance, hot 
tapping, welding techniques, normal "safe work" practices, o r 
entry into or work in inert environments. 

8.5.6.4.3 API STD 2015, Requirements for Safe Entry and Clean­
ing of Petroleum Storage Tanks. This standard contains safety 
practices for preparing, emptying, isolating, ventilating, testing, 
cleaning, entering, and hot work and recommission ing activi­
ties in, on, and around aunospheric and low-pressure [up to 
and including gauge pressure of 15 psi (103 kilopascals) ] 
aboveground storage tanks that contained flammable , combus­
tible, or toxic materials. This standard directs users fi·om 
decommissioning (removal from service) through recommis­
sioning (return to service) . This standard applies to sta tionary 
tanks used in all sectors of petroleum and petrochemical plant~ 
and terminals. 

8.5.6.4.4 API RP 2016, Guidelines and Procedures for Entering 
and aeaning Petroleum Storage Tanks. This recommended prac­
t ice supplements the requi1·ements of API 2015, Requirements for 
Safe Ent1y and Cleaning of Petmleum Storage Tanks. API 2016 
provides guidance and informa tion on the specific aspects of 
tank cleaning to assist in conducting safe tank cleaning opera­
tions in accordance with the requireme nts of API 201 5. 

8.5.6.4.5 API RP 2027, Ignition Hazards and Safe Work Practices 
for Abrasive Blasting of Atmospheric Storage Tanks in Hydrocarbon 
Seroice. This docwnent identifies the ignition hazards involved 
in abrasive blasting of the exterior of hydrocarb on storage 
tanks that contain a flammable mixture 01- a mixture that can 
become flammable when mixed with air. It also provides opera­
tional guidelines for procedures that significantly redu ce igni­
tion risks during abrasive blasting of hydrocarbon tanks that 
may contain a flammable vapor space. 

8.5.6.4.6 API PUBL 2202, Dismantling and Disposing of Steel 
from Aboveground Leaded Gasoline Storage Tanks. This docu­
ment outlines precautions to protect personnel from hazard­
ous exposure to lead antiknock compounds where dismantling 
and disposing of tanks that contained leaded gasoline. 

8.5.6.4.7 API RP 2207, Preparing Tank Bottoms for Hot Work. 
This publication addresses the safety aspect~ of hot work on 
petroleum storage tank bottoms. It discusses safety precautions 
for preventing fires, explosions, and associated injuries. 
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8.5.6.4.8 API RP 2201 , Safe Hot Tapping Practices in the Petro­
leum and Petrochemical Industries. This publication provides 
information for conducting hot tapping operations on in­
service equipment in the petroleum and petrochemical indus­
tries. Hot tapping is usually per·formed where it is not feasible, 
or is impractical, to take the equipment or piping out of service 
or to purge or clean it by conventional methods. 

8.5.6.4.9 API STD 2217A, Safe Work in Inert Confined spaas in 
the Petroleum and Petrochemical Industries. This publication 
provides guidance for safely entering and working within 
confined spaces that have been intentionally pw·ged with an 
inert gas until the oxygen level in the space is too low to 
support combustion. 

8.6 Energy Sources. All sources of energy- mechanical, elec­
trical, h ydraulic, chemical, or stored energy - in confined 
spaces that could impact worker safety sh ould be eliminated 
using the appropriate isolation or lockou t/ragout procedures 
in accordance with regulatory requirements and the Owner's! 
Operator's or Contractor's/Subcontractor's isolation program 
prior to issuance of an enu·y pennit. 

8.6.1 All workplaces with confined spaces that contain energy 
sources requiring isolation and/ or lockout/ tagout should have 
an energy conu-ol program developed and implemented by the 
Owner/ Operator or by the Contractor/ Subconu·actor respon­
sible for isolation. 

8.6.2* The Isolation Specialist or Entry Supervisor should 
verify that all energy sources that could poten tia lly impact oper­
ations within and around the confined space have been isola­
ted, locked out/ tagged out, or otherwise safeguarded prior to 
the issuance of an entry permit. If there is a need to enter the 
space to verify that sources have been de-energized, the entry 
should be performed by an Isolation Specialist, who also quali­
fies as an Enu·ant, following the permit process and entry 
procedures provided in this guide. 

8.6.3 Pipes and lines containing materials that could enter 
into the confined space sh otlld be disconnected and drained. 
Pipes and lines should also be double blocked, blanked, bled, 
flushed, purged, or otherwise isolated by the Isolation Special­
ist prior to isstting an Entry Permit. 

8.6.4 Pipes and lines that run through a confined space that 
will be worked on from inside the space need to be disconnec­
ted and drained. Pipes and Lines sh ould also b e double 
blocked, blanked, bled, flushed, purged , or otherwise isolated 
by the Isolation Specialist pr-ior to issuing an Entry Per·mit. 

8.6.5 Pipes and lines that run through but do not terminate 
within a confined space do not need to be disconnected or 
isolated as indicated in 8.6 .3 provided that the Enu-y Supervisor 
determines that the materials in these lines are not impacted 
by the work being done in the space and do not create a hazard 
to wor-kers in the space. 

8.6.6* Where it is necessary for equipment to continue to 
operate (not be isolated) in order to perform work within the 
space, the En try Supervisor should ensure that the work is 
performed using approved alternative methods or that conu·ol 
measures provide effective protection for workers in the space. 

8.6.7 Regulations and Standards for Energy Control. 

8.6.7.1 In the United States, OSHA standard 29 CFR 1910.147 
covers the prevention of accidental startup of equipment and 
machinery or· release of stored en ergy. 29 CFR 1910.333 
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contains specific requirements for de-energizing and locking 
out elecu-ical equipment. OSHA e lectrical safe work practices 
requirements were derived from NFPA 70E, which provides 
comprehensive electrical safety information to prevent shock, 
arc, and other electrical safety hazards. 

8.6.7.2 ANSI/ ASSP Z244.1 , C&ntrol of H azm·dous .Ji.nergy- Lock­
out/Tagout and Alternative Methods, also establishes requirements 
for the control of hazardous energy associated with machines, 
equipment, or processes that could cause injury to personnel. 

8.6.7.3 Entry Supervisors should ensure t hat hot tapping on 
tanks, vessels, and Lines containing products in the peu·oleum 
and petrochemical indusu·ies is in accordance with the proce­
dures and safe practices provided in API RP 2201, Safe Hot 
Tapping Practices in the Petroleum and Petrochemical l ndusl1"ies. 

8.7 Portable Electrical and Mechanical Equipment Used in and 
Adjacent to Confined Spaces. Entry Supervisors should ensu re 
that electr-ical and mechanical equipment used in confined 
spaces is approved, listed, labeled, and authorized as applicable 
for its intended use. All approved equipment, including, but 
not limited to, the following sh ould be inspected by a qualified 
person prior to use to be sure that it is in safe operating condi­
tion: 

(1) Lighting (low voltage and/ or approved) 
(2) Communication equipment, including approved cell 

phones, pagers, and two-way radios 
(3) Battery-operated tools 
(4) Ventilation equipment and systems 
(5) Ponable elecu-ic and pneumatic tools 
(6) We lding and cutting equipment 
(7) Mechanical equipment 
(8) Extension cords 
(9) Compressors, pumps, and hoses 

(1 0) Li fting equipment, including hoists, pulleys, and ropes 
(11) Rescue equipment 

8.7.1 Wet and Damp Locations. Enu·y Supervisors should 
make sure that all electrical equipment for use in wet or damp 
locations is equipped with gr-ound-fault c ircuit interTupters and 
inspected by a qualified person prior to use to confirm it is in 
good condition and intrinsically safe . 

8. 7.2 Hazardous Locations. 

8.7.2.1 * Enu"Y Super-visors should ensure that a ll elecu-ical 
and mechanical equipment for use in flammable or potentially 
flammable atmospheres is approved and inspected by a quali­
fied person prior to use to confirm that it is in good conditio n, 
is in u·insically safe, and will not create a source of ignition. 

8.7.2.2* EnU)' Supervisors should make sure that a ll elecu-ical 
and mechanical equipment for use in areas where combustible 
dusts may be present should be approved and inspected by a 
qualified person prior to use to confirm it is in good condition, 
is inu-insically safe, and will not create a source of ignition. 

8.7.2.3* EnU)' Supervisors should ensure that all electrical 
and mechanical equipment for use in areas whe r·e easily ignita­
ble fibers or flyings may be present is approved and inspected 
by a qualified person prior to use to confirm it is in good condi­
tion, is intrinsically safe, and will not create a source of igni­
tion. 

8.7.2.4 Enu·y Supervisors should make sure that equipment 
brought into confined spaces is approved and inspected by a 
qualified person to confirm th ere are no exposed e lectrical 
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components that could cause harm or be a source of ignition, 
and that moving parts at·e appmpriately guarded or designed 
to prevent damage, it"Uury, or death from contact, entangle­
ment, or entrapment. 

8.7.3 Regulations and Standards. Ownet·s/ Opet·ators and 
Contractors/Subcontractors should ensure that designated 
Entry Supervisors are aware of all standards and regulations 
applicable to classified at·eas within facilities where work in 
confined spaces is to be performed. 

8.8 Bonding and Grounding for Flammable and Combustible 
Materials. All confined space personnel should be aware that 
static elecu·icity can be generated in several ways, most typically 
when two dissimilar materials, which could be solids, liquids, or 
gases, rub against one another. The accumulation of a static 
charge creates a potential safety hazard in that the charge can 
be quickly dissipated, creating a spark. If the spark is hot 
enough it can become the source of ignition for a fire or explo­
sion if there are flammable or combustible gases, vapors, or 
dusts present in the atmosphere within a flammable range. The 
following are ways to prevent static discharges: 

(1) Objects can be grounded, which is a means for static elec­
tricity that may have accumulated on one or more insula­
ted objects to safely dissipate to the grotmd. 

(2) Objects can be bonded, which provides for equalization 
of the static e lecu·ic charge on two objects so that there is 
no need for a spark to jump from one to another. 

(3) Objects can be both grounded and bonded (e.g., one 
object is grounded to the earth and then bonded to 
another object with a conductive material, such as copper 
wire) . 

8.8.1* Bonding. Entry Supervisors, Attendants, Entt·ants, and 
all workers in and adjacent to confined spaces should be aware 
that equipment, accessories, and appurtenances used in 
confined space entry, ventilation, cleaning, and other opet·a­
tions may be capable of generating an electrostatic charge. 
Entry Supervisors should ensure that such objects are electri­
cally bonded to the confined space to avoid generating static 
electric sparks. 

8.8.1.1 Reqt:Urements. Before use, the Entry Supervisor 
should make sure that a qualified person thoroughly inspects 
all cleaning equipment, nozzles, hoses, couplings, and accesso­
ries that could potentially create an electrical static charge to 
ensure that they are properly bonded and grounded, if neces­
saty. Inspections should include, but not be limited to, the 
following: 

(1) Vapor- and gas-free ing, degassing, flushing, and ventila­
tion equipment and appurtenances, such as blowers and 
eductors; inert gas piping and connections; water, fuel, 
oil, and steam piping, hoses, nozzles, and connections; 
flame and detonation arrestors; and flexible vapor intake 
and exhaust ducting 

(2)* Vacuum trucks used for removing materials and, degass­
ing and exhausting vapors from a confined space (truck 
suction and discharge hoses should be electrically 
bonded to both the truck and the space, and grounded) 

(3) Hoses and nozzles used to inject product, steam, chemi­
cals, solvents, or water into a tank to dislodge and flush 
residue and sludge or wet down pyrophoric deposits 
(hoses and nozzles should be bonded to the space and 
equipment should be gt·ounded) 

(4) Abrasive blasting hoses, nozzles, and equipment (bonded 
to the space and grounded) 

(5) Mechanized portable and robotic cleaning equipment 
(bonded to the space and grounded) 

(6) Welding, cutting, grinding, and hot tapping equipment 
(bonded to the work and grotmded to dissipate stray 
currents) 

8.8.2 Grounding (Earthing). Entry Supervisors should ensure 
that equipment is properly bonded to the power source and 
that the power source is properly grounded. Where power is 
provided by power lines, the electrical ground should be tied in 
at the breaker box. For portable ge nerator sets, the unit should 
be bonded to the frame. Portable generator sets can be staked 
to form an earth grounding system or grounded to a facility 
ground system. Grounding should be consistent with the equip­
ment manufacturer's instructions and applicable national and 
local electrical wiring codes. 

8.8.3* Regulations and Standards for Bonding and Grounding. 
Owners/Operators and Contractors/ Subcontractors should be 
aware of all standards and regulatory requirements applicable 
to grounding and bonding and provide appropriate safe practi­
ces in their confined space programs. 

8.9 Ignition Sources. Entry Supervisors should be aware that 
flammable or combustible liquids, vapors, and gases or 
combustible dust~ and fibe rs may be released both in and 
around a confined space dm·ing working, ventilation, inerting, 
or gas freeing, or when removing, agitating, or cleaning resi­
due inside the space. All confined space personnel should be 
aware that in addition to hot work (see Section 8.4 ), ignition 
sources that should be e liminated, m itigated, or controlled 
include, but are not limited to, the following: 

(1) Interna l combustion engines located within an unsafe 
area, such as less than 50 ft (15.2 m) downwind from, 
near, or adjacent to the space 

(2) Nonexplosionproof elecu-ical equipment and e lectrical 
equipment not rated for the location or proposed opera­
tion 

(3) Nonbonded/ nongrounded elecu-ostatic generati ng 
equipment, such as welding machines, fans and educ­
tors, vacuum trucks, pot·table ge nerators, and pumps 

( 4) Nonapproved lighting equipmen t 
(5) Smoking or open flames 
(6) Blast cleaning equipment and blasting operations 
(7) Grinding and cutting equipment and operations 
(8) Unprotected pyrophoric iron su lfide deposits within the 

space 
(9) Nonapproved heating equipment, such as space heaters 

and hot plates 
(10) Vacuum u·ucks and vacuum operations 
(11) Nonapproved communication devices, including cell 

phones, two-way radios, and pagers 

8.9.1 Enu·y Supervisors should ensure that ign ition sources 
inside and adjacent to confined spaces are e liminated, 
removed, or controlled. 

8.9.2 Entry Supervisors should identify and evaluate ignition 
sources regardless of whether or not there is potential for 
combustible materials or a flammable or combustible atmos­
phere in or ar-ound the space. 

8.10 Fall Protection. Fall protection should be maintained for 
all those working in and around confined spaces where fa lls 
greater than 4 ft (1.2 m) could occur. Confined space fall 
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hazards should be managed using the following fall protection 
hierat-chy: 

(l) EliminatiQn. Removal of the hazard by covering all vertical 
en tty points until entry is requit-ed 

(2) ProtectiQn. Use of approved guardrail systems to provide a 
controlled access zone around all vertical en tty points 

(3) RestricliQn. Use of positioning or restraint devices to elimi­
nate the possibility of a fall for all personnel outside of 
the immediate vertical entry point 

( 4) Fall aTTest. Use of approved fall atTest/ belay devices to 
limit the maximum arresting forces to below 1800 lb 
(816 kg) for a fall greater than 4ft (1 .2 m) above the 
lower level of the vet-tical entty point for all personnel 
exposed to a fall hazard during confined space opera­
tions 

8.10.1 Guarded Openings. Falls into confined spaces can 
occur when entering, working inside of, or working outside a 
confined space. Floor and \vall openings that lead into or may 
be within confined spaces should be protected to prevent falls 
from occurring. There are a number of ways to do this as listed 
in 8.10.1.1 through 8.10.1.3. 

8.10.1.1 Controlled access zones can be used during confined 
space operations to limit exposure to any open spaces or lead­
ing edges where persons can accidentally vvalk. This can 
include an Attendant warning of potential fall hazards or erect­
ing a barricade around the space. 

8.10.1.2 Restraint systems can be used during confined space 
operations where a worket- needs to work near an opening or 
leading edge. A properly fitted full-body harness can be 
attached to a short lanyard and secured to a suitable anchor 
point able to withstand 5000 lb (2268 kg) of fot-ce. 

8.10.1.3 Fall arrest systems can be used during confined space 
operations where the risk of a fall cannot be eliminated via 
controlled access or restraint systems. A properly fitted full­
body harness with a self-retracting device or belay line system 
can be attached to a suitable anchor point able to withstand 
5000 lb (2268 kg) of force or engineered with a 2:1 safety 
factor. 

8.1 0. 2 Access. 

8.10.2.1 vVhere utilizing fixed ladders, Eno-ants should main­
tain three points of contact at all times. Ladders extending 
beyond 20ft (6.1 m) should be equipped with a ladder climb­
ing system or a secondary form of protection, such as a self­
reo-acting device or a belay line attached to a suitable anchor 
point able to withstand 5000 lb (2268 kg) of force or engi­
neered with a 2:1 safety factoc 

8.10.2.2 Where utilizing portable ladders, three points of 
contact should be maintained at all times. 

8.10.2.3 'Where Entrants need to be lowered vertically into a 
confined space, a secondary form of protection should be used, 
such as a self-retracting device or a belay Line attached to a suit­
able anchor point able to withstand 5000 lb (2268 kg) of force 
or engineered with a 2:1 safety factor. 

8.10.3 Fall protection for vertical rescue descents should be in 
accordance with Chapter 10. 

8.11 Slip, Trip, Ingress, Egress, and Entanglement Hazards. 

8.11.1 Entry Supervisors should ensure that walking surfaces 
are cleaned and dried to e liminate slip hazards (e.g., deicing, 
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removal of oil). Where this cannot be initially achieved, Entty 
Supet-visors should ensure that Eno-ants use nonslip footweac 

8.11.2 Enoy Supervisors and Entrants should ensure that trip 
hazards are clearly identified and/ or flagged or marked and 
that cords, lines, tubing, ducting, and hoses brought into the 
space are placed and secured to minimize trip hazards in work 
areas and pathways of u-avel. 

8.11.3 Entty Supervisors should make sure that nonfixed 
entanglements not required for entry and/ or work are 
removed from the space to minimize hazards where necessary. 
Fixed entanglements should be recognized and appropt-iate 
precautions should be implemented by the En tty Supervisor to 
control the potential hazard. 

8.11.4 En tty Supervisors should ensure that approved in-space 
lighting used in accordance with Section 8.5 provides enough 
illumination so that all surfaces and obstructions are clearly 
visible to those wot-king in the space. Portable lighting should 
be approved for the location in which it is used in accordance 
with the applicable confined space program and permit 
requit-ements. 

8.11.4.1 Pathways into (ingress) and out of (egress) the 
confined space should be illuminated sufficiently for rescue 
personnel. 

8.11.5 \1\Therever surfaces remain slippety or wet, En tty Super­
visors should consider the use of noncombustible portable 
floor mats or duck boards to raise the entry base above the 
level of the liquid surface inside the confined space. 

8.12 Lighting. Entty Supervisors can use approved, safe light­
ing in accordance with the applicable confined space pmgram. 
The lighting selection shou ld consider any hazards presented 
by the presence of flammable or combustible liquids, vapors, or 
gases in accot-dance with Section 8.7. Additional lighting 
options include, but are not limited to, approved helmet lights, 
approved low-voltage portable lighting, approved flashlights, 
and other appmved lighting sources. Entry Supet-visors and 
workers should also be aware that cyalume lights (i.e., glow 
sticks) can be used as backup lighting should the primary light­
ing fail and can also be used to mark a means of ingress and 
egress in poorly lit or extended confined spaces. 

8.13* Animals. The confined space should be visually inspec­
ted by the entry supervisor pt-ior to entty, and any potentially 
dangerous animals or insects s hould be removed or eliminated. 
lf an extermination chemical is used, it might be necessaty to 
have the environment in and around the space reassessed prior 
to permitting enuy. The Gas Tester should include the pesti­
cide hazard when retesting. The Entry Supervisor should deter­
mine if the space needs to be ventilated and if respiratory 
protection and/ or protective clothing and gloves should be 
worn by the Gas Testers and workers to prevent skin exposure 
to the chemicals. 

8.14* Personal Protective Equipment (PPE). Enuy Supervi­
sors should ensure that PPE is worn in accordance with the 
requirements of the entty permit where engineering or admin­
iso-ative controls cannot fully eliminate hazards to workers. 

8.14.1 Entty Supervisors should make sure that all confined 
space worket-s wear appmved PPE including, but not limited to, 
eye protection, head protection, foot protection, hand protec­
tion, protective clothing, respirat01y protection, and hearing 
protection as required by the entty or hot work permit. Work-
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ers should be aware that injuries can be prevented or mitigated 
by the use of PPE . The Entry Supervisor might consider addi­
tional PPE including, but not limited to, knee and elbow pads 
for crawls paces and cooling vests for hot environments. 

8.14.2 The Entry Supervisor should list all required PPE on 
the enu·y permit in accordance with the facility and/or 
Contractor confined space enU)' program, industry standards, 
and regulatory t·equirements. 

8.14.3 The En try Supervisor should ensure that PPE selection 
is based on the risk/hazard assessment and that the eq uipment 
is used in accordance with the Owner/Operator ot· Conu·ac­
tor/ Subconu·actor PPE program, industry standards, and appli­
cable regulations. 

8.14.3.1* Owners/ Opet·atot·s and Entrant Employers should 
consider the general PPE requirements, including, but not 
Limited to, hazard assessments, maintenance, and training, 
provided in applicable regulations and standards. 

8.14.3.2 Enu·y Supervisors should be aware that wherever skin 
exposure to chemicals is a concern, appropriate protective 
clothing should be worn by confined space personnel. vVhen 
developing and implementing PPE programs, Owners/ Opera­
tors and Contractors/Subcontractors sh ould be aware that 
there is no single source of information for chemical protective 
clothing; however, chemical protective clothing manufacturers 
can often provide information on the proper protective cloth­
ing for specific chemicals. (See al50 NFPA 1991 and NFPA 1992.) 

Chapter 9 Ventilation 

9.1 General. The purpose of this chapter is to specifY the 
minimum recommended practices for ventilation to protect 
wot·kers who inspect, test, or work in confined spaces. 

9.1.1 * Ventilation is used to supply adequate breathing qua lity 
air to an oxygen-deficient atmosphere or a potential Oll.'}'gen­
deficient atrnosphet·e, t·emove or conu·ol atmospheric contami­
nants, and conu·ol temperature for comfort. However, in most 
confined space applications, supplying breathing air and 
controlling atmosph et·ic contaminants are the primary purpose 
of ventilation. Ventilation is used to establish initial safe condi­
tions (prior to initial enU)') and may be necessat)' to maintain 
safe conditions during entry where there is a potential for 
ch anging aunospheric conditions within a space (e.g., presence 
of residues or hot work) . 

9.1.2 Ventilation needs should be determined initially by the 
Entt)' Supervisor and Ventilation Specialist via a hazard evalua­
tion and risk assessment conducted in accordance with C hap­
ter 6. 

9.1.3* \<\There considering ventilation , the Entry Supervisor 
and Ventilation Specialist should understand the differences 
between ventilation and pwging. These terms are often used 
interchangeably, but actually apply to different a011ospheric 
hazard conu·ol methods. Ventilation provides a means to inu·o­
duce bread1.ing quality air to enter a space and control cot1tam­
inants in that space through mixing and dilution. Purging is 
the use of air, water or another safe liquid, steam, or an inert 
gas to displace a hazardous atmosphet·e within the space. (See 
Section 9.3.) 

9.2 Ventilation Types. There are two types of ven tilation that 
can be used in confined space applications - natural and 
mechanical. 

9.2.1 * Natural Ventilation. Nantral ventila tion is when breath­
ing quality air outside a confined space is allowed to enter and 
mix with the atmosphere in a confined space through nantral 
pressure differentials without mechanical assistance. 

9.2.1.1 Natural ve ntilation sho uld only be used when a docu­
mented hazard evaluation and risk assessment demonstrates 
that its use will naturally supply adequate breathing quality a ir 
to control atrnosphedc contaminants to acceptable levels 
within the confined space. 

9.2.1.2* \<\There nantral ventilation is used, the Entry Supervi­
sor should ensure the atmosphere is continuously monitored to 
ensure safe enU)' is maintained in accordance with the entt)' 
conditions specified on the entry permit. 

9.2.2 Mechanical Ventilation. Mechanical ventilation is the 
u se of one or more powered a ir-moving devices (e .g., fan, 
blower, eductor) to either push a ir into or pull a ir out of a 
confined space to create a slight vacuum that allows brea thing 
quality a ir to enter and circulate in the space. This process 
introduces breathing quality a ir, removes contaminants or 
mixes, and dilutes contaminated air within a space. Thet·e are 
two types of mechanical ventila tion: general (or dilution) and 
local exhaust. 

9.2.2.1* General (Dilution) Ventilation. General ven tilation 
can be achieved via the inu·oduction of breathing air into a 
confined space or by exhausting a ir from within the confined 
space using powered air-moving devices, or a combination of 
both techniques. 

9.2.2.1.1 Supply ventilation uses one or more powered air­
moving devices oriented so that outside uncontaminated air is 
pushed into the confined space. Depending upon the size and 
configuration of the space and capacity of th e air-moving devi­
ces, ducting might be necessat)' to d irect the supply air a 
greater distance into the space to reach areas where Enu·ants 
will work. 

9.2.2.1.1.1 T he Entry Supervisor and Ventilation Specia list 
should ensure d1at the source of supply a ir is from a known 
contaminant-free location. 

9.2.2.1.1.2 Supply ventilation can be less effective for control­
ling highly toxic contaminants as contaminants could be 
spread b efore dilution b ecomes effective. Where highly toxic 
con taminants are present in a confined space, the Entry Super­
visor and Ventilation Specialist should determine if a different 
control method (e.g., local exhaust, purging, or inerting) is 
appropriate to ensure the safety of Entrants. 

9.2.2.1.2* Exhaust ventilation uses an air-moving device orien­
ted so that air is pulled from within the confined space to 
create a vacuum that a llows outside air to enter the space. 

9.2.2.1.2.1 * The Entt)' Supervisor should determine if the 
area or location where exhaust ventilation is discharged fi·om 
the confined space should be tested or monitored to ensure 
contaminants are dissipating to the attnosphere upon 
discharge and that contaminants do not create a hazard for 
workers ou tside the confined space. 

9.2.2.1.2.2 The Entt)' Supervisor and Ventilation Specia list 
should ensure the area or location where exhaust ventila tion is 
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discharged from the confined space is located such that 
contaminants do not re-enter the space through the ventilation 
supply air source. (See Section 9.5.) 

9.2.2.1.2.3 The Enu·y Supervisor and Ventilation Specialist 
should ensure the source fo1· the makeup or replacement air is 
free of contaminants. 

9.2.2.1.3 The En try Supervisor and Ventilation Specialist 
should conside1· using supply and exhaust ventilation together 
wherever sufficient openings into the confined space enable 
such an arrangement. 

9.2.2.1.4* Ventilation equipment can generate and accumu­
late static electrical charges, so d1e Ventilation Specialist should 
ensure that all equipment used in the ventilation system is 
properly bonded and/ or grolmded whe1·ever a flammable or 
combustible contaminant exists within a confined space. 

9.2.2.2 Local Exhaust Ventilation. 

9.2.2.2.1 * The Ventilation Specialist should use local exhaust 
ventilation to capture and collect point source (localized or 
locally-created) atmospheric contaminants generated from 
specific work activities or residues to limit the 1·elease of the 
contan1inants to the confined space and prevent further 
contamination of the entire space. 

9.2.2.2.2* Enu·y Supervisors and Entrants should be aware 
that local exhaust is effective only when it is located and main­
tained as close as possible to the source of the contaminants. 

9.2.3 Comfort Ventilation. The Enu·y Supervisor should 
perform a hazard evaluation and risk assessment to determine 
if heat or cold stress conditions exist and provide for heated or 
cooled ventilation as necessaqr to avoid the effects of 
prolonged exposure to extreme temperature conditions. 

9.3 Selection and Design of Ventilation. 

9.3.1 General. 

9.3.1.1 The Enu-y Supervisor and Ventilation Specialist should 
consider the following as part of the evaluation for identifYing 
and selecting an appropriate ventilation method for control­
ling a hazardous aunosphere within a confined space: 

(1) Whether to use purging, inerting, or ventilation 
(2) The size and configuration of the confined space, includ­

ing the number and location of openings that can be 
used fo1· ventilation and Entrant ingress and egress 

(3) The capacity requirements for selected ventilation equip­
ment 

( 4) If the confined space was used to store 01· contain one or 
more hazardous materials 

(5) The current use of the confined space, wh ich might 
contribute to the existence of hazards within the space 

(6) \1\lhether work processes in or adjacent to d1e space could 
introduce aunospheric hazards into the confined space 

(7) The type of venti lation equipment available 

9.3.1.2* Based upon the volume of the confined space, the 
capacity of the air-moving device(s), and the nantre of the 
hazardous atmosphere within the space (see 9.3.2), the Ventila­
tion Specialist should determine the required time for a single 
air change and the number of air changes that are necessary to 
ensure a stable atmosphere within the confined space. The 
required time and volume of air should be based upon the 
ventilation equipment manufacturer's specifications and in 
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accordance with the written confined space enu-y program and 
any applicable regula tOt)' requirements 01· consensus standards. 

9.3.2 Contaminant Characterization. \1\'hen selecting and 
designing a ventilation system, the Ventilation Specialist should 
consider the physical and chemical properties of gases, vapors, 
dusts, and all other contaminants that might be present in a 
confined space. Considerations should include, but not neces­
sarily be limited to, the fo llowing: 

(1) Characteristics of air, vapor, gas, and dust movement 
within the space 

(2) Density for gases and vapors 
(3) Specific gravity ofliquids or residues 
( 4) Vapor pressure and emission rate 
(5) Effect(s) of space temperature on air contaminants 
(6) Flammability characteristics, s uch as flammable range 

for gases and vapo1·s or l\1EC for dusts 
(7) Flash points 
(8) Boiling points 
(9) Toxicity of contaminants and any OELs, such as PELs, 

RELs, and TLVs 
(10) Stability characteristics of contaminants 

9. 3.3 Ventilation Design Considerations. 

9.3.3.1 The Ventilation Specialist should use supply ventila­
tion when ventilating a confined space to return atmospheric 
conditions to normal oxygen levels or to maintain safe aunos­
pheric concentrations within the established acceptable range. 

9.3. 3. 1.1 There are sin1ations when the Ventilation Specialist 
should use exhaust ven tilation instead of supply ventilation. 
Examples of these types of situations include, but are not limi­
ted to, the following: 

(1) When controlling highly toxic atmospheric contaminants 
(2) vVhen gases or vapors are above the upper explosive limit 
(3) When friable asbestos is present in the space 

9.3.3.1.2* The Ventilation Specialist should ensure that supply 
ventilation is only used when a clean source of makeup or 
renLrn ai1· is available. If compressed a i1· is used in the ventila­
tion system as a power source (e.g., in a pneumatic system) or 
as a source of supply air, it must meet the requirements for 
Grade D air. 

9.3.3.1.3* The Ventilation Specialist should ensure that supply 
ventilation is evaluated so that sufficient air flow reaches the 
most distant point widlin the confined space where Enu·ants 
will be present or working. 

9.3.3.2* Exhaust ventilation should b e cleaned or collected 
wherever it might endanger worke1·s outside the confi ned space 
and in accordance with applicable environmental regu lations. 

9.3.3.2.1* Exhaust ventilation should only use air-moving devi­
ces app1·oved for use in a hazardous 01· classified location when 
controlling flan1mable aunospheric contaminants. 

9.3. 3.2.2 The Ventilation Specialist should ensure that exhaust 
ventilation is only used where a clean source of makeup or 
return air is available . 

9.3.3.2.3 The Ventilation Specialist should ensure that exhaust 
ventilation is evaluated so that the a ir-moving device(s) are 
located as close as possible to the contaminant source so 
contaminants are effectively capntred or are safely exhausted 
fmm the confined space a.~ described in 8.4.1.2. 
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9.3.4* Purging Applications and Design. The purging method 
and time should be determined by the Ventilation Specialist 
based on contaminant characteristics, configuration of the 
confined space, specifications of the ventilation equipment, 
and the entry or work objective. 

9.3.4.1 * vVhen purging is required to safely enter a storage 
tank or other confined space that previously contained a flam­
mable liquid, it is important to reduce the potential for fire or 
explosion. The Ventilation Specialist should purge the 
confined space with an inert gas to reduce the oxygen level 
within the confined space. The entry supervisor should ensure 
the inert gas valve is secured to prevent tampering with the gas 
flow during entry operations. A sign warning of the hazards of 
inert aonosphet·es should be posted as shown. 

DANGER DO NOT ENTER 

INERT GAS ENVIRONMENT ATMOSPHERE UNSAFE FOR 
WORKERS 

INSUFFICIENT OXYGEN FOR BREATHING 

PERMIT REQUIRED FOR ENTRY 

9.3.4.1.1 \\Then an inert gas purge is used to d isplace flamma­
ble vapors that are within or exceed the flammable range, the 
inert gas should be ino·oduced by the Ventilation Specialist 
into the space and maintained until the flammable vapor 
concentration has been reduced to approximately 20 percent 
of the LFL value fot· the gas or vapor present within the space. 

9.3.4.1.2 Once the flammable vapor conceno·ation has been 
lowered to a safe level, the Ventilation Specialist can then inn·o­
duce fresh ait· to displace the remaining flammable vapors and 
to increase the oxygen content with in the confined space to 
ambient fresh-air levels. 

9.3.4.1.3* \\Thile monitoring atmospheric conditions during 
the inening process, the Gas Tester should be aware that the 
flammable vapor conceno·ations in the inerted aonosphere 
cannot be detected by catalytic bead-type sensors, and the test­
ing equipment manufacturer should be consulted to determine 
any necessary steps to collect accurate measurements. 

9.3.4.2 The Ventilation Specialist should provide for the ino·o­
duction of fresh air into the confined space to displace toxic 
contaminants or oxygen-deficient air and renm1 the confined 
space atmosphere to the acceptable atmospheric conditions 
specified on the entry permit. 

9.3.4.3 The Ventilation Specialist should purge the confined 
space with an inert gas wherever hot work will be perfot·med in 
or acljacent to a confined space that has not been thoroughly 
cleaned and freed of flammable gases, vapors, and residues in 
accordance with the safe wot·k practices specified in NFPA 51B. 

9.3.4.4* The Eno·y Supervisor should warn all workers 
performing work near confined s paces that have been inerted 
that the inert gas might displace the oxygen in localized areas 
near the space and create unsafe levels of oxygen. The warning 
should take the form of a barricade or similar visual notifi ca­
tion that identifies the inerting location and the hazards 
presented by the operation. 

9.4 Ventilation Equipment. 

9.4.1 Air-Moving Devices. (See 33 6. ) 

9.4.1.1 Axial-Flow Fans. (See 3.3.6.1.) 

9.4.1.2 Centrifugal-Flow Fans. (See 3.3.6.2.) 

9.4.1.3 Venturi-Type (Eductors) . (See3.3.6.3.) 

9.4.2 Duct Work. The evaluation conducted by the Entry 
Supervisor and Ventilation Specialist as part of the selection 
and ventilation design (see 9.3.1.1) should include a determina­
tion on whether venti la tion ductwork is necessary to ach ieve a 
stable atmosphere within the confined space. 

9.4.2.1 The Ventilation Specialist should determine if it is 
necessaqr to attach flexible ducting to any air-moving device to 
deliver the air to the designated location within or outside the 
confined space. Flexible ducting may be used to dit·ect exhaust 
airflow to a predetermined outside location r such as 12 ft 
(3.7 m) above the surface level] or to an environmental collec­
tion system. 

9.4.2.2 It is recommended that the Ventilation Specia list use 
flexible ducting that includes a means to bond the du ct mate­
rial, the air-moving device, and the space. T he entire system 
should be grounded to conn·ol the ge neration of static e lectric­
ity and d issipate any accumulated static electric charge. 

9.4.2.3* The Ventilation Specialist should detet·mine condi­
tions where collapsible, rol led, plastic tubing can be safely used 
as ventilation ductwork. 

9.4.2.4 For eno·y into confined spaces with a single eno·y 
portal, the Ventilation Specialist should consider using a duct­
work and blower adapter (e.g., a saddle) to minimize resn·ic­
tions to the space opening by the placement of the ductwork. 

9.4.3* Thermal Oxidizers. \<\There ven tilating tan ks, vesse ls, 
and other confined spaces with flammable atmospheres, local 
environmental t·egulations ofte n restrict ven tilation d ischarge 
emissions. T he Ventilation Specialist should determine if the 
system requires a gas- or vapor-freeing tank connected to a 
thermal oxidizer unit or vapor recovety system to safely use 
exhaust venti !arion. 

9.4.4* Bonding/ Grounding. Static electrici ty is created when 
supply ot· exhaust a ir moves th t·ough a fan, blower, or ducting. 
\<\Then venti lation is used to d ilute or exhaust flammable gases 
or vapors, the Ventilation Specialist should control all ign ition 
sources, including static eleco·icity. Regulations and best practi­
ces require that all air-moving devices, including attached duct­
ing and appurtenances, be properly bonded to the space and 
grounded to ensure th e dissipation of any accumulated static 
charge within the ventilation system. 

9.4.5 Other Equipment. In addition to flexible ducting, the 
ventilation installation might include other equipment, such as 
adapters (e .g ., a saddle), that attach through the opening of 
the confined space to the air-moving device and ducting so as 
not to completely obsn·uct the opening. 

9.5 Ventilation Installation. 

9.5.1 The Ventilation Specialist should ensure that ventilation 
equipment and ductwork is a rranged to reach the farthest 
point within the confined space, to maximize th e turbulence in 
the space, to minimize the creation of dead a ir pockets, and to 
stabilize the aonosphere within the entire space. 

2022 Edition 



350-36 SAFE CONFINED SPACE ENTRY AND WORK 

9.5.1.1 * When evaluating the confined space configuration, 
the Ventilation Specialist should consider obstructions within 
the space that restrict or limit air movement. 

9.5.1.2 The Ventilation Specialist should identity the location , 
size, and number of pot·tals ot- openings d1at can be used for 
ventilation when designing and installing a ventilation system. 

9.5.1.3 The location of openings can limit the ability to effi­
ciently and effectively move air throughout the entire confined 
space. The Entry Supervisor and Ventilation Specialist should 
identity any opening restrictions that could prevent the ventila­
tion system from operating as designed. 

9.5.1.4* In placing the ventilation equipment during the 
design of the ventilation system, openings for exhaust and 
supply air should be separated as much a~ possible to limit the 
potential for creating short-circuiting conditions. 

9.5.2 The Ventilation Specialist should ensure ductwork is 
installed so that it does not unnecessarily block access into or 
out of the confined space. 

9.5.3* The Entry Supervisor and Ventilation Specialist should 
identify and implement any necessary precautions to contml or 
remove all ign ition sources from the area when there is a 
potential for the presence of flammable gases and vapors 
within the flammable range inside the confined space, at the 
point of ventilation discharge, or in areas adjacent to the space. 

9.5.4* The Entry Supervisor and Ventilation Specialist should 
evaluate the confined space for stratified atmospheres (see 
Chapter 7) and ensure that ventilation ductwork is positioned to 
remove or displace contaminants. 

9.5.5 The Ventilation Specialist should ensure that all air­
moving devices and related equipment are bonded and groun­
ded. 

9.5.6 vVhen flammable gases or vapors are exhausted from 
within a confined space, the Ventilation Specialist should 
ensure that the discharge points from all exhaust ventilation 
processes that are not connected to scrubbing systems or other 
contaminant conu-ol systems are located a minimum of 3.7 m 
(12 ft) above grade. The se lection of the exhaust discharge 
points and locations of personnel should ensure that exhausted 
contaminan ts are directed away from areas that m ight contain 
sources of ignition and areas where personnel might be work­
ing. 

9.5.7 The Ventilation Specialist should ensure that displace­
ment of the confined space aunosphere with uncontaminated 
a ir is accomplished by one of the following methods: 

(l) Negative pressure or a vacuum used to pull outside air 
into the confined space using an educator-type air-moving 
device or other similar equipment 

(2) Positive pressure or a diffused air blower or fan used to 
push outside air into the confined space 

(3) A combination of9.5.7 (1) and 9.5.7(2) 

9.5.7.1 Where the Ventilation Specialist uses the method 
described in 9.5.7(2), the following conditions apply: 

(l) The connection between the eductor and the confined 
space should be airtight. 

(2) Air should be drawn through the confined space to allow 
cross ventilation and removal of vapors. 

(3) All equipment should be bonded and grOLmded. 

2022 Edition 

9.5.7.2 Where the Ventilation Specialist uses the method 
described in 9.5. 7 (2), the following conditions apply: 

(1) If a fill opening that extends into the confined space is 
used as an air supply point, the portion of the fi ll pipe 
that extends into the space should be removed. If enu-y is 
required to remove the fill pipe from a space with a flam­
mable aunosphet-e, then the space might require inerting 
prior to en try. 

(2) The air should be supplied from an approved compressor 
or blower that has been ch ecked fot- delivery of Grade D 
air that is free of contaminants. 

(3) The air-diffusing pipe, if used, should be bonded to the 
confined space to control the accumulation and 
discharge of static e leco-icity. 

9.5.8 Ventilation for Controlling Hazards of Extreme Heat or 
Cold. 

9.5.8.1 Where enuy and work in confined spaces involves 
potential for exposure to temperature extremes, the Entry 
Supervisor and Ventilation Specialist should determine if there 
is a need for comfort ventilation. 

9.5.8.2* Based upon the results of a hazard evaluation and 
risk assessment, the Ventilation Specialist should determine an 
appropriate method to condition or warm the a ir withi n the 
confined space as appropriate for the environment and work. 

9.5.9* Purging. The Ventilation Specialist should determine if 
purging can be safely implemented based upon the results of a 
hazard evaluation and risk assessment. 

9.5.10 Atmospheric Monitoring. 

9.5.10.1 The Gas Tester should conduct aunospheric testing 
in accordance with Chapter 7 and as d irected by the Entry 
Supervisor. 

9.5.10.2 If the hazard evaluation and risk assessment indicates 
that aunospheric conditions with in the confined space can 
change adversely or without warning, the Enny Supervisor and 
Ventilation Specialist should ensure continuous forced 
mechanical ventilation and continuous atmospheric monitor­
ing is maintained during a ll entry and work. 

9.5.10.3* If the hazard evaluation and risk assessment indicate 
that aunospheric conditions will not be maintained within 
acceptable levels at all times during enu-y and work, the Venti­
lation Specialist shoLLid use flow monitoring, a larms, secondary 
power systems, and similar backup systems to ensure the safety 
of Entrants and the integrity of the ventilation system and fresh 
air supply. 

9.5.10.4 Where ventilation cannot or does not completely 
e liminate a recognized aunospheric hazard, other protective 
measures or methods for conu-olling air contaminants and 
protecting Entrants should be determined by the Entry Super­
visor pt-ior to entry authorization. 

9.6 Consideration in Selection of Ventilation. The Entry 
Supervisor and Ventilation Specialist should consider the 
following during the selection of ventilation systems fot­
confined spaces: 

(1) Source and quality of supply and makeup a ir 
(2) Use of approved equipment where required (e.g., the 

elecu-ical area classification and use of pneumatic or 
steam-operated ventilation systems in flammable atmos­
pheres) 
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(3) Bonding and grounding of all air-moving devices and any 
ducting or attachments 

( 4) Noise levels associated with a ir-moving devices 
(5) Maintaining access and egress needs while ventilating 

spaces 
(6) Time required to achieve initial safe conditions and/ or 

for re-entry into a confined space 

Chapter 10 Rescue 

10.1 Purpose. The purpose of this chapte r is to assist the 
Owner/ Operator and the Entrant Employer in assessing a 
rescue need withi n confined spaces, to identifY the level of 
operational capabili ty, and to establish operational criteria. 

10.1.1 General. Recognition and prevention of existing and 
potential hazards associated with confined space entry and 
operations may be the best method to avoid the need for 
rescue. Condu cting a proper hazard evaluation and eliminat­
ing, mitigating, or controlling all hazards sh ould reduce or 
eliminate the chance of harm to Entrants, thereby also reduc­
ing the need for potential rescue. 

10.1.1.1 Owners/ Operators and Entrant Employers should 
train or educate Eno-ants to understand and protect themselves 
from potential hazards, including the proper selection and 
proficient use of PPE. Entrants should be trained that when 
they recognize a threat they should immediately exit the space 
on their own power, which is better than waiting until they are 
incapacitated and require rescu e. There are two types of rescu e 
options: non-entry rescue, in which ill or injured Entrants are 
removed without the Rescuers entering the space, and entry 
rescue, in which Rescuers enter the space to properly remove 
ill or injured Entrants. 

10.1.1.2 The information provided in this guide sh ould be 
applied by a ll Owners/Operators who are responsible for the 
selection or provision of a response capability for rescue em er­
gencies within confined spaces and who are associated with 
confined space operations. The elements associated with 
t-escue program requit-ements sh ould be identified in the 
hazard evaluation and r isk a5sessment conducted by the 
Owner/ Operator or Entrant Employer. 

10.1.2 Non-Entry Rescue - Attendant Capabilities. In a 
confined space emergency where existing hazards may affect 
others who would enter the space to provide rescue, it is best 
practice to extract the incapacitated Entrant without entering 
the space. In most cases, approved and appropriate non-eno-y 
rescue provisions (ren-ieval systems) should be utilized to allow 
this option. However, it should be t-ecognized that conditions 
may exist or arise that would prohibit the use of non-enn-y 
rescue. This section is intended to address non-entry rescu e. 

10.1.2.1 Attendants' Responsibility to P erform Non-Entry 
Rescue (Retrieval) Operations. Attendants should be respon­
sible for performing emergency notification and certain non­
entry rescue (retrieval) operations. If properly qualified and 
trained, an Attendant may perform in the capacity of a 
confined space Rescuer once relieved of Attendant duties by 
anothet- qualified Attendant. 

10.1.2.2 Concept and Purpose of Retrieval Systems for Non­
entry Rescue. Ren-ieval systems are intended primarily to 
provide a m eans for t-emoval of incapacitated, ill , m- injured 
Entran ts from a confined space. This provides a means for 
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removal without entering the space, which limits the exposure 
to other persons tasked with pmviding rescue. Ren·ieval systems 
should a lso b e used by Rescue Entrants whenever possible. 
Although the configurations of retrieval systems may differ 
significantly, if properly selected and configured, these systems 
can also double as fall protection in spaces where fal l hazards 
exist. 

10.1.2.2.1 Composition of Retrieval Systems. Retrieval 
systems usua lly comprise a rope- or cable-based system, which is 
attached to the Entrant in such a way as to provide a profile 
appropriate to the space's configuration that would allow 
successful removal from the space. The retrieval systems 
should, in most cases, provide a means of lifting or otherwise 
moving Enn-ants so that they can be t-emoved without signifi­
cant stress to the operator and without danger of stranding or, 
in vertical rescue, dropping the Entrant should the system 
release or fail during retrieval (pmgress capture) . 

10.1.2.2.1.1 In spaces with a vertical depth greater than 5 ft 
(1.5 m), a means of reo-ieval that em ploys mechanical advant­
age to reduce the fot-ce required, combined with a progress 
capture mechanism (to prevent drop if the system is released), 
should be used. 

10.1.2.2.1.2 In horizontally-oriented spaces, re trieval equip­
ment can be as simple as a rope, webbing, or cable system 
attached to the Enn-ant's harness or other appropriate type of 
body t-igging (wristlets, anklets, whee led or low-friction drag 
devices, etc.) to allow removal from outside the space without 
endangering the Entrant. Horizontal rescue systems may not 
have a need for progress capture or a mechanical means of 
retrieval if the Entrant is on a horizon tal, low-friction stu-face. 

10.1.2.2.1.3 In all cases, the retrieval system sh ould be appro­
priately anchored outside the space to pt·event tl1e system fi·om 
being accidentally pulled into the space during operations, 
rendering it ineffective. 

10.1.2.2.2 Retrieval Systems for Entry and Fall Protection. 
Equipment utilized to create ren-ieval systems sometimes serves 
other purposes. In the case of vertically configured spaces 
where no other means of self-assisted entry exists (e.g., ladders 
or stairs), ren-ieval systems having the capability of b oth lower­
ing and raising personnel can be tt5ed a5 the principal means 
of entering and exiting the space. 

10.1.2.2.2.1 Entry Supervisors should ensure that an approved 
and appropriate redundantly anchored and operated backup 
system is utilized dming nonemergency use of t-en-ieval equip­
ment in tl1e event of failure of the primary system. For 
instance, a tripod and winch, used to lower Enn-ants into a 
space in a purely vertical environment, should a lso have a 
backup protective system such as fall protection blocks, self­
retracting lifelines, o r belay systems. Backup systems sh ould be 
redundantly anchored completely independent of the primary 
system so that protection is provided in the event of a fa ilu re of 
the primary system. 

10.1.2.2.2.2 '<\'here fall hazards exist within a confined space, 
the ren-ieval system can a lso provide an adequate means of fall 
protection to keep the Enn-ants safe from falls while working in 
the space. For this to be effective, Eno-ants must be attached to 
individual ren·ieval systems anchored outside the space that 
incorporate devices that will withstand the forces expected 
from a fall while providing appropriate enet-gy absorption to 
make the fall tolerable to the Entrant's body. These systems 
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should be capable not only of preventing or arresting a fall but 
also of removing an Entrant in the event of a fall. Fall pmtec­
tion systems and recommended tolerances are addressed in 
detail in Chapter 8. Where possible, these systems should limit 
the ability of Entrants to approach unprotected edges, in effect 
becoming fall restraint rather than fall arrest systems. 

10.1.2.2.3 Retrieval System Configurations. Unless the 
requirement is waived, retrieval systems should maintain inde­
pendent lines on each Entrant to allow independent reu·ieval 
of any Entrant should an incident occur. Reu·ieval systems 
should be ready to provide immediate t·emoval of an incapaci­
tated, ill, or it"Uured Enu·ant. Retrieval systems should be capa­
ble of actuation within seconds of recognition that an 
emergency requiring rescue exists. Unless the entry qualifies 
for waiver of reu·ieval systems, they should be attached to 
Entrant~ prior to entry and remain attached at all times until 
Entrants have left the space. A reu·ieval line should not be 
disconnected inside a space during normal operations, unless 
necessary for enu-y rescue, since that would render the system 
ineffective in case of an emet·gency that requires reu·ieval from 
outside the space. Rescue Supervisors should be aware that 
reu·ieval system configurations used by Rescue Entrants can 
vary from the typical in certain circumstances. 

10.1.2.2.3.1 Retrieval System Configuration Considerations for 
Typical Entries. In entries where portable anchor devices and 
manufactured systems are employed with only one Enu·ant, 
retrieval system configurations can be very simple. Where the 
need for multiple Entrants occurs or specific structural restric­
tions in and around the space exist, configuring the systems 
can be complicated. 

(A) Although a simple tripod and winch system is a good 
option for reu·ieval in most cases, other approved and appro­
priate methods must be utilized when overhead or working 
surfaces restrict the ability to erect a u·ipod . For example, a 
winch device or other manufactured syste m might be an excel­
lent choice in a single-Entrant type of enu-y in which an 
adequate overhead anchor exists, but where multiple Entrants 
must enter the space or the device cannot be positioned above 
the portal, it becomes more complicated to configure all the 
reu·ieval devices so that they can be easily monitored and effec­
tively utilized in the event of an emergency. 

(B) Retrieval systems might be required to lift incapacitated, 
ill, or it"Uured Entrants up and directly over the edge of the 
portal. In such cases, Rescuers should have significant knowl­
edge of managing human bodies over su ch edges and the 
equipment and systems necessary to effect retrieval without 
further injm-y to Entrants ot· themselves. 

(C) Appropriate a~sessment and training of all rescue person­
nel are vital to ensure proper configuration of these systems 
based on the circumstances surrounding the entt-y. It is impor­
tant that the reu·ieval system to be used accomplishes the 
rescue objective effectively and safely within an appropriate 
t ime frame. 

10.1.2.2.3.2 Retrieval System Configuration Considerations for 
Rescue Entrants. As previously stated, entry for rescue still 
t·equires the need for t·etrieval . Unless waived, retrieval systems 
can offer significant assistance to persons who are entering 
spaces during an emergency. Consider the following question: 
If it is important to maintain an immediate means of retrieval 
during normal entries when no emergency exists yet, how 
much more so is it in a sintation where an emergency has 
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already occurred? Even wh en retrieval is possible, it is recom­
mended that Rescue Enu·ants have an appropriate number of 
trained backup Rescuers immediately available for entry rescue 
should a Rescue Entrant get in trouble. The number of backup 
Rescuers deemed appropriate depends upon the circumstances 
of the enu·y and should provide for efficien t removal of the 
Rescue Enu·ants. These rescue considerations vat-y significantly 
ft-om those of typical confined space enu·ies. 

(A) Considerations may also vary due to the need for Rescuers 
to handle emergencies quickly and safely by managing risks 
and minimizing retrieval systems complications. Although inde­
pendent retrieval may be typical for most entries, Rescuers 
should consider other issues. For example, when no fal l 
hazards exist within the space and breathing air systems are not 
required for Rescue Enu·an ts, they could consider placing 
several Rescuers on a single retrieval line, spacing them out so 
each can be independently reu·ieved one at a time. This m akes 
the rigging of the rescue systems necessary to lift and lower 
Rescuers more efficient outside the space. H owever, the Rescu­
ers should recognize that while this may be more manageable 
outside the space, there is additional rope between Rescuers 
inside the space that must be managed. 

(B) In the case of Rescuers on breathing air systems, inde­
pendent retrieval systems are recommended so that the first 
Rescuer in is the first Rescuer out, since fatigue or depletion of 
air supply typically affects the first Rescuer eat·lier than subse­
quent Rescue Entrants. 

(C) In cases where fall hazards exist, Rescuers should follow 
the same guidelines as for typical enu·ies by providing inde­
pendent attachment to appropriate systems to act as fal l protec­
tion. 

(D) In genet·al, Rescuers need more versatility in the ir 
reu·ieval systems while providing the same degree of effective­
ness and safety associated with typical entry retrieval. 

10.1.2.2.4 Ensuring Operational Readiness in Re trieval 
Systems. Reu·ieval systems should be ready at all times. To 
ensure operational readiness, the following questions shou ld 
be asked prior to entry: 

(1) Does everyone involved know the plan for retrieval? W ith­
out communication of this plan of action, personnel 
around the scene of the emergency may attempt to u-y 
many different options, whic h can slow retrieval or 
render it ineffective. Know the plan! 

(2) Does evet-yone involved know his or her part in the 
retrieval plan? v\Thile these systems typically are operated 
by the Attendant, mot·e advanced systems t·equire more 
than one person's efforts to effect retrieval. Again, it is 
important that everyone involved knows who is doing 
what. 

(3) Will the reu·ieval system work the way it is configured? 
This may seem like an unreasonable question, but 
retrieval equipment is frequently set up without regard 
for whether it will actttally work. For instance, slightly 
offsetting a winch device from the center of a portal in a 
vertically oriented space could trap ill or it"Uured workers 
against the underside of the portal during exu·action, 
creating significant potential for seve re injut-y. A friction­
reducing device or other edge management method used 
at the portal could prevent this from happening. In any 
case, systems should be tested prior to use to ensure that 
everything works the way it was inte nded. 
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10.1.2.3 Limitations and Exceptions for Retrieval. It should 
be t·ecognized that retrieval is not always prudent or even possi­
ble. In the case of spaces that contain internal configurations 
that could entangle or trap a person against a structure, a Line 
attached to the Entrant might not ftmction at all ot~ worse yet, 
actually cause further harm to the Enu·ant during the retrieval 
attempt. 

10.1.2.3.1 The conditions within a space should be carefttlly 
evaluated to ensure that such dangers are mitigated, conu·ol­
led, or eliminated entirely. All spaces should be treated as 
though hazards are still present until their absence ot· control 
mechanism (including appropriate PPE) can be verified. In 
most cases where these types of internal hazards exist, the logi­
cal choice may be to forgo retrieval systems entirely to prevent 
further rescue complications. The following questions should 
be considered when determining whether to use a retrieval 
system: 

(1) Would the reu·ieval equipment increase the overall risk of 
entry? (If the answer to this question is yes, then the use 
of retrieval equipment can be waived.) 

(2) Would the reu·ieval equipment contribute to the rescue 
of the Entrant? (If the answer to this question is no, the 
reu·ieval equipment can be waived.) 

10.1.2.3.1.1 In these siu.tations, it is important to ensme that 
an enu·y-type rescue is available to respond in a timely manner. 

10.1.2.3.1.2 It should be recognized that it may not be 
prudent to utilize retrieval systems, regardless of the ability to 
t·ig and operate them effectively. For example, a wot·ker who is 
positioned on built-up scaffolding within a space might fall and 
su·ike his head on an object. Simply operating the retrieval 
system to extract this person without regard for a potential 
spinal injury could create permanent damage to his spine with 
significant potential for paralysis. Rett·ieval operations should 
take into account the hazard versus the risk to the Entrant to 
ensure safety. 

10.1.2.4 Owners/Operators and Entrant Employers should 
implement t·escue procedures for the following Attendant 
operations: 

(1) Recognizing the need for confined space search and 
rescue 

(2) Initiating contact and establ ishing communications with 
victims where possible 

(3) * Recognizing and identifYing the hazards associated with 
non-enU")' confined space emergencies 

( 4) Advising the responding Rescuers of the situation and 
potential hazards 

(5) Recognizing specific confined spaces, their ingress and 
egress limitations, and internal configurations 

(6Y' Identifying d1e need for and performing a non-ent!")' 
retrieval, based on the conditions present 

(7)* Implementing the emergency response system for 
confined space emergencies 

I 0.1.3 Entry-Type Rescue. Government or j urisdictional regu­
lations often delineate between confined spaces that contain 
actual or potential threats (hazards) that may necessitate 
rescue and those that do not have that potential. Confined 
spaces that do not contain a d1reat (or in some cases whet·e the 
threats have been mitigated, controlled, or eliminated entirely) 
may have no requirement for a rescue provision. 
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10.1.3.1 T he confined space rescue chapters of NFPA 1670 
and NFPA 1006 consider all spaces to which they respond to 
possibly contain hazards. These standard~ make no delineation 
between confined spaces and permit-required confined spaces 
since an emergency evoking a response has already occurred. 
These standards assume that a hazard may have caused this 
emergency, regardless of whether that is the ca5e. 

10.1.3.2 Many elements of a confined space rescue pmgram, 
such as the need for a rescue provision and the mode of 
response, should be addressed in the planning phase. The 
response phase addt·esses the approach to emergencies when 
they have occurred. All e lements of the rescue operation 
should be carefully considered in the planning phase. 

10.1.3.3 The requirement for a rescue provision should not be 
based solely on the hazards within and around a space that 
might create emergencies and make it difficult to self~rescue. 
Also to be taken undet· consideration are the characteristics 
d1at might make it difficult for an ill or injured worker to be 
removed when not under his or her own power, even if there 
are no aunospheric, engulfment, entrapment, ot· other chemi­
cal or physical hazards introduced to cause the emergency. 
Unless a space can be proved to have no potential for hazards 
and no potential d ifficu lty associated with removal of ill or 
ir"Uured Entrants, a rescue provision of some degree is 
required. 

10.1.3.4 Rescue Response Modes. The degree and t·apidity of 
response should be driven principally by the anticipated 
hazards. T hose spaces that contain known hazards should 
receive greater scrutiny and perhaps more rapid or complex 
response based on the hazards. Consideration should also 
include those spaces where technical rescue may be required to 
move an ill or injured Entrant to a stable environment once 
extracted from the space. Rescue capabilities should be evalu­
ated to ensure they are appropriate to the response . Many 
emergency response agencies do not have the training or 
equipment to respond to con fined space emergenc ies and 
simply summoning them to react to these specialized emergen­
cies without ascertaining that they at·e capable is unacceptable. 
It is important that the quali fications of the Rescue Service be 
assessed and verified in advance of an emergency in accord­
ance with the recommendations provided in Section 10.2. 
Consideration should be given to three basic modes of rescue 
response: 

(1) Tier 1 - Those that have no recognized hazards but 
could require technical rescue for extraction should a 
worker become incapacitated 

(2) Tier 2- Those with non-life-tlu·eatening hazards requir­
ing rapid intervention 

(3) Tier 3 - Those with life-threatening hazards t·equiring 
immediate interve ntion 

10.1.3.4.1 * Tier I Response Mode. A Tier 1 response mode 
may be indicated if a hazard evaluation has been performed 
(in accordance with Chapter 6) and the space contains no 
potential for hazards, but its configuration would prohibit 
Entrants from be ing easily t·emoved if they were to become 
incapacitated due to either medical illness o r injmy At mini­
mum, this should be applicable to any vertically oriented space 
greater d1an 4 ft (1.2 m) in height, whed1er or not rett·ieval 
equipment is in place. A Tier 1 capability suggests d1at a fully 
trained rescue team meeting the requirements of the techni­
c ian level confined space rescue chapter in NFPA 1670 is availa-
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ble to respond within 5 minutes to the site and is capable of 
setup and t·escue entry within 15 minutes of arrival on site. 

10.1.3.4.2* Tier 2 Response Mode. A Tier 2 response mode is 
indicated if a space contains no IDLH or other potentially 
immediate life-threatening hazards but does contain other 
actual or potential hazards that could incapacitate Entrants or 
prevent them from exiting the space without assistance (self­
rescue) . A Tier 2 capability suggests that a fully u-ained rescue 
team meeting the requirements of the technician level 
confined space rescue chapter in NFPA 1670 is on site with 
appropriate capability to make safe enu·y for rescue. The team 
should be equipped and mobile and capable of setup and 
rescue entry within 12 to 15 minutes of incident occurrence. 

10.1.3.4.3* Tier 3 Response Mode. A Tier 3 response mode is 
indicated if work is occurring inside a space that contains an 
IDLH or other immediate ly life-threatening hazard, either 
actual or potential. A Tier 3 capability suggests that a fully 
u·ained rescue team meeting the requirements of the techni­
cian level confined space rescue chapter in NFPA 1670 is stand­
ing by in the immediate area with appropriate capability to 
make safe entry for rescue. This team should be completely set 
up and capable of rescue entry with in 2 minutes of incident 
occurrence. The rescue team should be dedicated to this singu­
lar entry with no other responsibili ties. 

10.1.3.5* Protection of Personnel During Rescue. In general, 
if the cause of the incident cannot be pmved to be unrelated to 
the atmosphere, regardless of gas monitor readings, appropri­
ate protection in the form of atmosphere~upplying respirators 
should be wom by Rescuers and provided to victims. If chemi­
cal protective clothing is indicated by conditions, appropriate 
protection should be provided for Rescue Enu-ants as well. (See 
Figure 10.1.3.5.) 

10.1.3.5.1* Rescue Versus Recovery. It should be recognized 
that rescue is not always possible. Certain conditions may exist 
that would create unreasonable risks (as opposed to calculated 
risks) to Rescuers. In such cases, the decision should be made 
to downgrade the rescue effort, perhaps even to "body recov­
ery." The decision to change the approach to such an incident 
is generally the responsibility of the person in charge of the 
Rescue Service and can be loosely based on the following ques­
tions. Rescue should not be performed if the answer to any of 
the following questions is no: 

(1) Are there enough rescue team members to perform the 
rescue safely? 

(2) Do Rescuers have the proper equipment to perform the 
rescue safely? 

(3) Do Rescuers have the proper training to pet-form the 
rescue safely? 

10.1.3.5.2 Communications. Communications equipment and 
methods are thoroughly outlined in Chapter 8, but it is impor­
tant to note that the need for communications in rescue opera­
tions should be based on the circumstances and the rescue 
objective, which means the choices made by the rescue team 
are not only about the type of communications equipment but 
also about the methods employed. 

10.1.3.5.2.1 The principle operational concems regarding 
communications for rescue operations involve not only 
communication fmm inside the space to the outside, but also 
communication among Rescuers both inside and outside the 
space. For example, teams utilizing rope-based or other rescue 
systems for lowering or raising Rescuers and rescuing Enu·ants 
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should have communications systems that operate definitively 
and safely. Communications systems remote from the portal ot­
positioned in high-noise environments might require the use of 
hand or other visible signals in addition to verbal or radio 
communication methods. Within the interior of the space, 
high-noise environments might require the use of equipment 
such as voice amplifiers, and the use of breathing apparatus 
can inhibit the ability of Rescuers to speak clearly to one 
another or to Enu-ants, even in close proximity. 

10.1.3.5.2.2 Communication methods used bet\veen team 
members outside the confined space and those inside the space 
should provide backup in the event of a communications 
system failure. For example, a rescue team utilizing portable 
radio systems as the primary means of communication bet\Veen 
the inside and the outside of the space should have a secondary 
method of communication readily in place in the event of a 
radio failure or interfet·ence. The backup method should 
provide an appropriate substitute, wh ich can be as simple as 
using a predesignated series of hand signals. Hard lines, which 
use commtmications cables that allow u-ansmission of voice 
beuveen two points, could be the simplest m eans of communi­
cation bet\veen the outside and the in~ ide of a space. Vllhil e this 
may be a very good means of communication, circumstances 
such as entanglement hazards within the space or breaks in d1e 
line could render it ineffective. The selection of the primary 
and secondary communications system should be determined 
by the person who is performing the hazard and r isk analysis 
during the pre-incident rescue action planning phase of the 
opet·ation. Pt-acticing tl1e rescue action prior to actual confined 
space enu-y provides the rescue team an opportunity to evalu­
ate the effectiveness of the communication methods to be 
used. 

10.1.4 Rescue Provisions in Confined Spaces with No Hazards. 
The decision to provide real-time monitoring (e .g., physical 
direct observation, cameras, monitored wired or wireless "man­
down" systems) and/or emergency treatment in tervention for 
confined space entrants should not be based solely on the 
hazards within and amund a space. Medical emergencies can 
happen at any time, even if all hazards have been eliminated. 
The characteristics that might make it difficult for an ill or 
injured worket- to be removed and/ or appropt·iately treated 
when not under his or her own power should also be carefully 
considered because they may create a situation requiring tech­
nical rescue even though the space has no hazards. Such char­
acteristics may include, but are not limited to, space 
configurations tl1at lend to d ifficu lt removal and remote areas 
where delays in medical treatment response require forms of 
immediate intervention . Unless a space can be proven to have 
no potential for hazards and no potential difficulty or delay 
associated witl1 appropriate treatment of ill or injmed Entrants, 
a means of real-time monitoring and/ or treatment interven­
tion is indicated, regardless of whether or not the space 
contains hazards. 

10.2 Rescue Team Qualification. It is the ultimate responsibil­
ity of the Owner/ Operator to assure that the Rescue Service is 
qualified and ready to perform rescue from spaces within their 
jurisdiction. In turn, where the Owner/ Operator has assigned 
this authority to an Entrant Employer and they have agreed to 
accept the responsibility to pmvide tl1e Rescue Service, those 
providing the service should be held accoun table to be fully 
prepared for the task. A Rescue Service should meet al l 
requirement~ of the technician leve l confined space t·escue 
chapter in NFPA 1670. The Owner/ Operator should assure 



RESCUE 350-41 

Communications: Ability to 
indicate that an emergency or 
potential emergency can occur 

f 
Accountability of Entrants - Inventory of spaces 
and Attendants and classifications 

f 
Time: Evaluation of 

Response mode: Tier I, II, or Ill - internal and external 
resources 

t 

- Frequency of entry 

t 

- Configuration of and access into - Configuration of and i+ Structural stability of space 
and out of the space access to adjacent spaces 

L Purpose for entry and operations 
as they affect rescue 

t 
Identification of immediate 
hazards 

t 
Identification of condition and 
number of patients; medical 
assessment 

t 
Identification of necessary 
resources 

t 

Rescue or recovery mode 

FIGURE 10.1.3.5 Pre-Incident Action Planning and Assessment Flow Chart. 

that qualified Rescue Service candidates are appropriately 
contacted and informed of the atu·ibutes and hazards associ­
ated with those spaces for which they will be responsible. After 
being informed and eval uated, the selected qualified Rescue 
Service should formally agr·ee to accept this role in order to be 
considered for the position. A written agreement between the 
Owner/Operator and Rescue Service is recommended to 
ensure this consent. 

10.2.1* Responsibility. The Enu·y Supervisor should ensure 
that the Rescue Service is qualified to act in that capacity. On­
site, contracted, or conu·actor·-supplied Rescue Services should 
meet applicable requirements to ensure that their level of capa­
bility is commensurate with the task at hand. Assessment of the 
Rescue Service's qualifications should consider the u·aining, 

standard operating procedures (SOPs), equipment, availability, 
and ability to perform r·escue. An evaluation of the r·escue 
team's capabilities should include the overall timeliness of 
response and a demonstration of the ability to perform safe 
and effective rescue in those types of spaces to which the team 
must respond. 

10.2.2 Rescue Program Audits. The rescue require men ts of 
confined space progr·ams should be audited by a designated 
person (or team) responsible fo r Rescue Services se lection as 
defined in 10.2.2.2. Audits should be conducted at least annu­
ally and when a management of change (MOC) occw·s, affect­
ing the space or operations, and in accordance with the 
Owner's/ Operator's or Entran t Employer's confined space 
program requ irements or applicable government regulations. 
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The Owner/Operator and Entrant Employer should also 
t·eview the rescue program following each t·escue operation and 
make adjustments if needed. 

10.2.2.1 Content of Audit. Confined space rescue program 
audits should be conducted in accordance with 10.2.2.2 to 
include a full evaluation of the rescue program, regardless of 
the source of the Rescue Service and its capability. The compo­
nents of the audit should include, but not be limited to, the 
following: 

( 1) Evaluation of the rescue response plan 
(2) Review of the Rescue Service's equipment, including the 

system utilized for inspection, inventory, history of use, 
and documentation 

(3) Review of the Rescue Service's SOPs to ensure they coin­
cide with the needs of the response area 

( 4) Evaluation of the Rescue Service's availability and timeli­
ness of response to ensure they are appropriate to the 
response required 

(5) Evaluation of the Rescue Service capability by means of a 
performance evaluation 

(6) Review of the Rescue Service's qualifications and training 
records relative to both rescue and medical provisions 

(7) Review of the Rescue Service's pre-incident emergency 
action plans for each space for which it is responsible 

(8) Evaluation of the communication methods used for both 
Rescue Service notification and operation at an emer­
gency 

(9) Additions and corrections to the rescue plan based on 
audit results 

10.2.2.2* Auditor Qualifications. Confined space rescue 
program audits should be conducted by a designated person or 
group of persons u-ained in or familiar with rescue operations 
and medical provisions at a level commensurate with the 
t·ecommendations of this guide fot· rescue team members. 

10.2.3 Performance Evaluations. Performance evaluations 
are a principal means of deciding who is qualified among a 
gt·oup of prospective Rescue Service providers. Performance 
evaluations should be conducted by the Owner/ Operator or 
Entrant Employer prior to considering a Rescue Service and 
periodically thereafter to ensure d1at the provider's perform­
ance is still satisfactoty. Performance should be evaluated by 
means of simulated rescue operations in wh ich the Rescue 
Service removes dummies, mannequins, or persons fi·om actual 
confined spaces or from representative confined spaces resem­
bling all the spaces to which the Rescue Service could be 
required to respond in an emergency within their jurisdiction. 
Representative confined spaces should, with respect to opening 
size, configuration, and accessibility, sim ulate the types of 
confined spaces fi·om which rescue could be performed. 

10.2.3.1* Team Composition for Evaluations. Evaluation of 
Rescue Service performance should include all combinations 
of personnel expected to participate as members of that team. 
This may require multiple evaluations to ensure that all team 
member compositions will provide the appropriate capability 
for confined space rescue. Ad hoc or one-time rescue teams 
may need only a qualifYing pre-operation evaluation. 

10.2.3.2 Frequency of Performance Evaluations. Perform­
ance evaluations should be repeated atmually. 

10.2.3.3 Components of Performance Evaluations. Perform­
ance evaluations should include a means of evaluating the 
team's ability to address patient care (prior to u·ansfer of the 
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patient to the local EMS provider), rescue operations, and 
safety and confined space operations and safety. 

10.2.3.3.1 Patient Care Components. Patient care compo­
nents should include, but not be limited to, the following: 

(1) Assessing and addressing critical immediate life­
threatening conditions 

(2) Assessing and addressing conditions that are not immedi­
ately life threatening 

(3) Stabilization and packaging of the patient with regard to 
injuries so as to prevent further harm if possible 

( 4) Identification and means of access to appropriate treat­
ment facilities relative to specific confined space-related 
illness and/ or it'tim·y, including, but not limited to, toxic 
exposure, chemical and physical burns, asphyxiation, and 
physical trauma 

10.2.3.3.2 Rescue Operations and Safety Components. 
Rescue operations and safety components include , but are not 
limited to, the following: 

(1) Rescue system safety 
(2) Rescue system efficiency 
(3) Team operations (command, control, and conununica-

tions) 

10.3 Hazard Evaluation and Risk Assessments. The Owner/ 
Operator or Entrant Employet· should conduct a hazard evalua­
tion and risk assessment of the response area and should deter­
mine the feasibility and type of incident~ that might require 
confined space rescue operations. 

10.3.1 Components. These assessments s hould include, but 
not be limited to, the following: 

(1) Evaluation of the environmental, physical, social, and 
cultural factors influencing the scope, frequency, and 
magnintde of a potential incident 

(2) Assessment of the impact that the factors may have on the 
ability of the Owner/ Operator or Enu-ant Employer to 
respond to an incident and to continue operating while 
minimizing threats to Rescuers at an incident site 

(3) Identification and maintenance of a list of d1e type and 
availability of internal resources needed for technical 
search and rescue incidents 

(4) Identification of the type and availability of external 
resources needed to augment existing capabilities in 
confined space rescue inciden ts 

(5) Determination of the potential to respond to rescue inci­
dents that might involve nuclear or biological weapons, 
chemical agents, or weapons of mass desu·uction, includ­
ing those 'vith the potential for secondary devices (Note: 
If the Owner/ Opet·ator or Entrant Employer determines 
that a hazard evaluation exists for rescue response into a 
nuclear, biological, explosive, and/ or chemical environ­
ment, appropriate u-aining and equipment fot- response 
personnel should be provided.) 

10.3.2 Acquisition of Resources. Where an advanced level of 
search and rescue capability may be needed in a given confined 
space, 0\'mers/ Operators or Entrant Employers should have a 
system in place to utilize the most appropriate resource(s) 
available through the use of local experts, agreements with 
specialized resources, and mutual a id . The Owner's! Operator's 
or Enu-ant Employer's confined space program should estab­
lish procedures for the acquisition of the external t·esources 
needed for specific emergencies in and associated \vith 
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confined spaces. A list of the resources should be maintained 
and updated at least once a year. Additionally, the list should be 
reviewed and updated by the Owner/Operator or Entrant 
Employer prior to a planned entry requiring advanced capabil­
ity. 

10.3.3 Documentation. The hazard evaluation and risk assess­
ment should be documented by the persons conducting the 
WOl·k. 

10.3.4 Review Process. T he hazard identification and risk 
assessment should be reviewed and updated by the Owner/ 
Operator or Entrant Employer on a scheduled basis and as 
operational or organizational changes occur. 

10.3.5 Surveys. At intervals determined by the applicable 
confined space pwgram and depending on changes in equip­
ment, operations, or materials, the Owner/Operator or 
Entrant Employer should conduct surveys in their response 
area for the pm·pose of identifying the types of rescue incidents 
that are most likely to occur in and around confined spaces. 

10.4 Standard Operating Procedures (SOPs). T he Owner/ 
Operator 01" Enu·ant Employer responsible for selection of 
Rescue Services should establish written SOPs consistent with a 
level of capability to respond to confined space rescue inci­
dents. 

10.4.1* Rescue Procedures. Rescue procedures should 
include, but not be limited to, identification of hazards, use of 
equipment, and application of techniques necessary to coordi­
nate, perform, and supervise confined space rescue incidents. 
T he Owner/Operator and the organization responsible for 
perfonning confined space rescue should work together to 
establish operational procedures to ensure d1at confined space 
rescue operations are performed in a manner that minimizes 
tht·eats to Rescuers, Enu·ants, and others in or around the 
confined space area. 

10.4.2 Evacuation Procedure. The applicable confined space 
program should include an SOP to evacuate rescue team 
members and other personnel from an area and to account for 
their safety when a potential or imminent hazardous condition 
arises. This procedure should include a method to notify all 
personnel in the affected area immediately by a designated, 
effective means, including, but not limited to, audible warning 
devices, visual signals, and/or t·adio signals. 

10.5 Regulatory Compliance. The Owner/Operator and 
Entrant Employer should comply with all appl icable local, 
state, and federal laws and regulations and should ensure that 
rescue personnel adhere to program requirements. 

10.6 Incident Response Planning. The Owner/Operator or 
Entrant Employer should train responsible personnel in devel­
oping pre-incident emergency action plans to prepare the 
designated Rescue Service for safe practices associated with 
t·escue from specifi c and genedc confined spaces for which 
they provide rescue. This process should include determining, 
reviewing, accessing, and using relevant components of applica­
ble national, state, industry, and local response plans. 

10.6.1 Documentation of Response Plan. The procedures for 
a rescue emergency response in and around confined spaces 
should be documented in the confined space rescue incident 
response plan. 
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10.6.1.1 T he plan should be a formal, written document. 

10.6.1.2 \~\There external resources are required to achieve a 
desired level of operational capabili ty, mutual aid agreements 
should be developed with other organizations. 

10.6.2 Response Plan Distribution. \~\There required, copies of 
the confined space rescue incident response plan sh ould be 
distributed to agencies, department~, Owners/Operators, 
Entrant Employers, and employees having responsibilities 
designated in d1e plan. Copies should also be provided to d1e 
Enu·y Supervisor, Entrants, Attendants, and others involved in 
the confined space enu·y or to their authorized representatives. 

10.6.2.1 A record should be kept of all holders of the 
confined space rescue incident response plan, and a system 
should be implemented fm issuing changes and t·evisions. 

10.6.2.2 T he confined space rescue incident response plan 
should be approved by the Owner/Operator, Entrant 
Employer, and the Rescue Services through a formal, docu­
mented approval process and, where required, should be coor­
dinated with participating agencies and organizations. 

10.6.3 Type of Response Plan. Confined space response 
plans are of d1e two following types: 

( l ) 01ganizational Tesponse plan to manage confined space rescue 
incidents within a specific aTea m-jurisdiction. This is the over­
all plan for managing generic emergencies of this type. 

(2) Rescue team pre-incident Tescue action plans to add1-ess specific or 
generic approaches to rescue from confined spaces jm· which they 
aTe 1·esponsible. This is the confined space-specific rescue 
plan that should fit into the organizational response plan . 

10.6.4 Components of Organizational Response Plan. The 
organizational response plan should include, but not be limi­
ted to, the following component~: 

(1) Command strucntre 
(2) Communications 
(3) Internal resources 
(4) External resources 
(5) Safety and accountability 
(6) Regulatory compliance (state, local, and federal) 

10.6.5* Components of Pre-Incident Rescue Action Plan. The 
pt·e-incident rescue action plan should include, but not be limi­
ted to, the following components (see Fzgun 10. 6.5): 

(1) Space identification and configuration (adjacent areas) 
(2) Notification 
(3) Command and conu·ol 
( 4) Communications 
(5) Work to be performed 
(6) H azard identification and elimination, mitigation, or 

control (including adjacent areas) 
(7) Environmental concerns 
(8) Resource identification (e .g., hazmat, fire, EMS) 
(9) Access and egt·ess methods 

(10) Reu·ieval systems 
( 11 ) Rescue systems 
(12) PPE (including atmosphere supplying respirators) 
(13) Action planning 
(14) Equipment required (medical and rescue) 
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CONFINED SPACE RESCUE PREPLAN DATE/STATION: 

This Section to Be Completed wit h Assistance of Site Representative 

Space name and 10: 

Space entry configuration: Portal shape and size: Access to portal: 
0 Horizontal entry, length: ft ORound 0 Elevated 0 Below grade 0 Grade 

ft 0 Vertical entry, depth: 0 Rectangle, H x W: ___ 
0 Horizontal w/ vertical drop: ___ ft 0 Oval, H xW: 

Internal configuration: 

0 Vertical w/ horizontal OOther 
0 Congested 0 Clear 

extension: ft 

HOW WILL WE BE NOTIFIED OF AN EMERGENCY? 
OPhone 0 Pager 0 Radio 0 Audible signal 0 Intercom 0 Other 

WHO NOTIFIES EMS? 
WHERE WILL PATIENTS BE TRANSFERRED TO EMS? 

CAN WE PRE-STAGE EQUIPMENT? 0 Yes 0 No If Yes: What can we pre-stage and where? 
CAN WE PRE-STAGE MANPOWER? 0 Yes 0 No If Yes: How many and where? 

Response time for rest of team? 

QUESTIONS ABOUT ENTRY AND WORK PERFORMED: 
• Is a space permit required? 0 Yes 0 No If Yes, why? 
• Number of Entrants working in space: ___ 

• Do they all speak English? 0 Yes 0 No If No, other language(s)? 
Interpreters present? 0 Yes 0 No If Yes, how many? 

• How do workers get into the space? 0 Crawl in 0 Rigid ladder 0 Soft ladder 0 Scaffolding 0 Winch/rope system 
0 Other 

• Is retrieval required? 0 Yes 0 No If No, wt'rf? 

If No, will workers still wear harnesses? DYes 0 No 
If Yes, what type of harness: 0 Cable/harness 0 Rope/harness 0 Other: 

If Yes, mechanical retrieval used? 0 Yes 0 No If Yes, type: 0 Winch 0 Rope/Pulley MIA OOther: 
• Are there any fall hazards inside the space? 0 Yes 0 No 

If Yes, what will be used to protect Entrants: 
•Is respiratory protection required for Entrants? 0 Yes 0 No If Yes, why? 

Type: 0 Fi~er-type respirator 0 Airpurifying respirator 0 SCBA 0 SAR 0 Other: 

• Chemical protective clothing required? 0 Yes 0 No If Yes, why? 
Type: 

• Can Attendant see the Entrant(s) from the portal? 0 Yes 0 No 
• Is any hot work being performed? 0 Yes 0 No If Yes, what type? 

• Are any chemicals being brought into the space? 0 Yes 0 No If Yes, what type? 
. Attach MSDS for known contaminants. 

• Have all sources of dangerous energy been isolated? 0 Yes 0 No If No, why? 
• Is ventilation in place? 0 Yes 0 No If No, ventilation equipment and power available? 0 Yes 0 No 
• How will the atmosphere be monitored? 0 Once before entry 0 Periodic: every ___ minutes 0 Continuous 

OOther: 
• Are high-point anchor structures available? 0 Yes 0 No If Yes, what? 
• Is a space diagram available (as builds, etc.)? 0 Yes 0 No If No, describe: 

0 Permit located and reviewed 
0 SDS located and reviewed 
0 Energy isolation sheet located and reviewed 

FIGURE 1 0.6.5 Sample Pre-Incident Rescue Action Plan Form. 

10.7 Confined Space Rescue Equipment and Gear. 

10.7.1 Operational Rescue Equipment. The Entry Supe rvisor 
should ensure that confined space rescue equipment is availa­
ble and utilized commensurate with recognized standards and 
the applicable requirements for the rescue operations . 
Confined space rescue equipment can include, but is not limi­
ted to, the following: 

(1) Rescue harnesses (Class III) 
(2) Rescue rope 
(3) Other rope rescue equipment such as the following: 

(a) Carabiners and snap links 
(b) Rope gr·ab and ascending devices 
(c) Descent-controlled devices 
(d) Portable anchors such as the following: 

1. Beam su·aps and clamps 
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ii. Anchor plates 
(e) Pulleys 
(f) Load straps (end-to-end and multi pie configura­

tions) 
(4) Mechanical rescue/ retrieval devices (vertical and hor·i­

zontal) such as the following: 

(a) Winches 
(b) Pulley systems (e.g., block and tackle, pre-built) 
(c) Tripods and davit anns 

(5) Illumination 
(6) Ventilation 
(7) Energy control devices 
(8) Communication and technology syste ms such as the 

following: 

(a) Hardwire 
(b) Mobile communication devices 
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(c) Laptops and tablets 
(9) Patient packaging and care equipment [basic life 

support (BLS) and advanced life support (ALS) l such as 
th e fo llowing: 

(a) Medical first response kits 
(b) Backboards 
(c) Basket and flexible littet·s 
(d) Stabilization devices 

(10) Grain rescue ntbe 

10.7.1.1 Confined Space Rescue Equipment Standards. The 
following publications provide information regarding rescue 
equipment and should be consulted as appropriate: 

(1) NFPA 1855 
(2) NFPA 1951 
(3) NFPA 1981 
(4) NFPA 1983 

10.7.1.2 Inspection, Care, and Maintenance of Confined Space 
Rescue Equipment and Gear. In accordance with manufacrnr­
ers' requirements/ recommendations and reference standards, 
confined space rescue equipment should be prope rly inspected 
and maintained to ensm·e it will opet·ate as designed. All equip­
ment should be inspected for damage or defect before and 
after each use as appropriate and removed from service if 
found defective. Inspections performed according to manufac­
turers ' require ments should b e properly documented. 

10.7.2* Personal Protective Equipment (PPE). Rescue teams 
should assess the need for, provide, and u·ain pet·sonnel in the 
utilization of appropriate PPE based on the guidelines listed in 
Chapter 8 . Since some PPE requirements can be satisfied in 
different ways, it is imponant that rescue teams not only choose 
PPE appropriate to the hazards but choose equipment that will 
most efficiently allow them to meet the rescue objectives. 

10.8 Incident Management System. 

10.8.1 The Rescue Service should provide for and utilize u·ain­
ing on the implementation of an incident management system 
that meet~ the t·equirements of NFPA 1561, with written SOPs 
applying to all members involved in emergency operations. AJl 
members involved in emergency operations should be fam iliar 
with the systems. 

10.8.2 The Rescue Service should provide for training on the 
implementation of an incident accountability system that meet~ 
th e requit·ements ofNFPA 1561. 

10.8.3 The incident commander should ensure rotation of 
personnel to reduce stress and fatigue. 

10.8.4 The incident corrunander should ensure that all 
personnel are aware of the potential impact of their operations 
on the safety and welfare of Rescuers and others, as well as on 
other activities at the incident site. 

10.8.5 At a ll rescue incidents, the organization providing the 
Rescue Service should provide supervisors who possess skills 
and knowledge conunensurate with the organization's rescue 
capability. 

10.9 Rescue Team Composition. 

10.9.1* The size and composition of a confined space rescue 
team and the required rescue equipment should be based on 
pre-incident planning and practice of the plan to ensure effec­
tive operations. T he role of a confined space rescue team is 
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intended to include entry into the space to perform a rescue. 
Therefore, the team should be staffed to provide for the fo llow­
ing exclusive functions: 

(1)* Enu·ant/ entry team of sufficient size to provide immedi­
ate a~sistance to or rescue of enu·y team members who 
become ill or injured and are unable to perform self­
t·escue 

(2)* Backup team of sufficient size to provide immediate assis­
tance to or rescue of enu·y team members who become ill 
ot· injured and are unable to perform self-rescue 

(3)* Attendant, whose fun ction is to deny u nauthorized 
persons access and to monitor the conditions in the space 
and the stanlS of all Entrants 

(4) Rescue Supervisor to maintai n control of the e ntire oper­
ation and who is kn owledgeable in all team functions 

( 5) Safety officer, whose function is to observe operations in 
and around the emergency scene, to call attention to any 
safety hazards, and to ha lt operations if needed 

10.9.1.1 The safe ty officer is qualified and aud10rized to halt 
operations when a signifi cant hazard is recognized. Although 
halting operations ideally should be performed by a single well­
trained individual with no other assignmen ts, any rescue team 
member should be able to ha lt an opera tion for safety concerns 
at any time. 

10.10 Entry Rescue- Rescue Service Capabilities. 

10.10.1 T he organization providing the Rescue Service should 
be responsible for t he development and training of a confined 
space rescue team that is trained, equipped, and available to 
respond to emergencies in and around con fined spaces of a 
type and complexity that require anything other than non­
entt·y-type t·escues fmm confined spaces. 

10.10.2 The Rescue Service can perform bod1 n on-entry- and 
entry-type rescues from confined spaces. 

10.10.3 Organizations providing th e Rescu e Service should 
develop and implement procedures for the fo llowing: 

(1) Determining and t·ecognizing existing and potential 
conditions at rescue emergencies 

(2) Protecting personnel fi·om hazards in and around the 
confined space 

(3) Ensuring that personnel a re capable of managing the 
physical and psychological challenges that affect Rescu­
et·s performing confined space rescues 

( 4) IdentifYing the duties of the Rescue Enu·ant(s)and 
backup Rescue Enu·ant(s), the Rescue Attendant, and 
the rescue team leader, as defined in this guide 

(5) Monitoring continuously or at frequent intervals the 
atmosphere in all parts of the space to be entered fo r 
oxygen content, flamma bility (LEL), and toxicity, in that 
order 

(6) Performing enu·y-type rescues into confined spaces 
(7) Using victim packaging devices that could be employed 

in confined space rescue 
(8) Selecting, constructing, and using rope- o r cable-based 

lowering and raising systems in the high-angle environ­
ment commensurate with the n eeds of th e o rganization 

(9) Developing hazard isolation and control requirements 
(10) Ensuring that rescue team members take part in a medi­

cal surveillance program 
(11) Planning response for entry-type confined space rescues 

in hazardous environments 
(12) I mplementing the planned response 
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10.10.4 Where applicable, organizations providing the Rescue 
Service should have a working understanding of the 
machinery-related hazards in and around the space as those 
hazards relate to the rescue, including the ability to recognize 
and control hazardous energy (lockout/tagout) . 

Chapter 11 Confined Space Personnel Duties, 
Responsibilities, Qualifications, and Competencies 

11.1* General. 

11.1.1 All persons engaged in confined space acttvrues and 
operations should be competent and qualified. There are 
numerous entities that may be involved, individually or working 
together, in confined space enny and related activities. These 
include, but are not limited to, Owners/Operators, Contrac­
tors/ Subconn·actors, facility personnel, Rescue Services, and 
visitors, as well as other· persons and operations both within 
and outside of the confined space. This chapter covers the 
duties, responsibilities, qualifications, and competencies of 
these individuals as related to confined space activities. 

11.1.2 This chapter lists requirements for all persons and tasks 
that might be required for entry. It is important to recognize 
that there are at least three key positions required fm a 
confined space entry that requires permitting: the Entry Super­
visor, the Attendant, and the Entrant. In addition to these three 
positions, rescue should be provided as outlined in Chapter· 10. 
In many applications, one or more of these persons (often the 
Entry Supervisor) can handle other tasks addressed in this 
chapter·, including, but not limited to, atmospheric testing, issu­
ing permits, conducting ventilation, and providing standby 
services. 

11.2 Entrants. 

11.2.1 General. 

11.2.1.1 Enu·ants should be competent, qualified, and author­
ized to enter and work within confined spaces. 

11.2.1.2 As defined in the applicable confined space program, 
enu-y occurs when any part of the Entrant's body breaks the 
plane of a confined space opening. 

11.2.2 Entrant Duties and Responsibilities. 

11.2.2.1 Entran ts should enter the confined space only when 
designated by their employer, when authorized by the Enu·y 
Supervisor, and after a confined space pre-enn-y evaluation has 
been performed and a permit issued, if necessary. 

11.2.2.1.1 Each Entrant should verifY that his or her name is 
listed on the enn-y permit when a permit is required. 

11.2.2.1.2 Entrants should be aware of the hazards that might 
be encountered during entry, including tl1e confined space 
hazards and controls noted on the permit. 

11.2.2.2 Entrant~ should conduct assigned work following 
approved procedures that emphasize safety and minimize 
hazards. 

11.2.2.3 Entran ts should demonstrate the proper use of 
approved equipment, materials, tool~. and PPE identified m 
the permit to the En tt-y Supervisor. 
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11.2.2.4 Entrants should remain aware of potential atmos­
phedc and non-aunospheric hazards that might be encoun­
tered during confined space enn-y. 

11.2.2.4.1 Entrants should exit the confined space when 
changing conditions r·esult in hazards that cause unacceptable 
risks or exceed the permit requirements. 

11.2.2.4.2 Entrants should immediately exit the space if the 
entry permit expires or is cancelled. 

11.2.2.4.3 Entrants should immediately exit the space when 
directed by the Attendant or the Enn·y Supervisor or during 
any emergency occmTing elsewher-e in the vicini ty that requires 
evacuation. 

11.2.2.5 Entrants should understand and be able to communi­
cate the hazards inside and outside the confined space that 
may be encountered during enn·y, including information on 
the mode, signs or symptoms, and consequences of exposure, 
and act accordingly depending on the situation. 

11.2.2.5.1 Enu·ants should immediately notifY the Attendant 
of any symptoms of exposure, an emergency, or unacceptable 
conditions. 

11.2.2.5.2 Entrants should exit the confined space immedi­
ately if sym ptoms, warning signs, or unacceptable conditions 
occur. 

11.2.2.6 Enu·ants should react to emergencies as trained and 
directed, including, but not limited to, self~rescue or evacua­
tion of the confined space. 

11.2.2.7 Entrants may a lso perform other activities and 
a~signed duties if qualified in accordance with the applicable 
confined space program, including, but not limited to, self­
rescue, aunospheric monitoring, hot and cold work inside the 
space, and performing non-entt-y tasks. 

11.2.3 Entrant Qualifications. 

11.2.3.1 An Entrant should Lmderstand and comply with 
applicable governmental regulations that pertain to the plan­
ned confined space enu-y and work as expla ined by the Enu-y 
Supervisor or included in the enu-y permit. 

11.2.3.2 An Entrant should understand and be able to 
communicate to the Entry Supervisor the use, limitations, and 
hazards of materials, substances, and equipment approved for 
use within the specific confined space (e.g., tools, PPE, energy 
isolation devices, gas monitors, and chemicals) before entry. 

11.2.3.3 Before entry, an Entrant should understand and be 
able to communicate to the Enn·y Supervisor the primat-y and 
secondary means of communication to be used while working 
in the confined space and in the event of emergencies. 

11.2.3.4 An Entrant should understand and be able to 
communicate to the Entt-y Supervisor before enu-y how to 
interpret and respond to gas monitor displays and alarms. 

11.2.3.5 An Enu·ant should understand and be able to 
communicate to the Entt-y Supetvisor before enu-y all sections 
of the confined space entt-y permit that are applicable to the 
Entrant's duties. 

11.2.3.6 An Entrant should understand and be able to 
communicate to the Entt·y Supervisor be fore entt-y personal 
warning signs and overexposure symptoms, including actions 
that must be taken in the event of exposure. 
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11.2.3. 7 An Entrant should understand and be able to verbally 
explain to the Entry Supet·visor befot·e enu·y applicable emer­
gency procedures to be taken within or around the confined 
space. 

11.2.4 Entrant Demonstrated Competencies. 

11.2.4.1 An Entrant should be able to understand and follow 
permit requirements. 

11.2.4.2 An Entrant should be able to demonstrate the proper 
use of required assigned equipment, tools, and materials, 
including, but not limited to PPE, respiratory protection, non­
entry t·escue devices, insu·uments, and cleaning and decontami­
nation materials. 

11.2.4.3 An Entrant should be able to communicate when 
evacuation is desired. 

11.2.4.4 An Enu·ant should be able to complete assigned tasks 
in an approved manner. 

11.3 Attendant. 

11. 3.1 General. 

11.3.1.1 Attendants should be competent, qualified, and 
authorized to oversee the Enu·ants working inside the confined 
space and the activities occurring outside the confined space 
that might affect confined space operations. 

11.3.1.2 Attendants should be stationed out5ide confined 
spaces but in close proximity to the enu·y so that continuous 
communication or visual observation can be maintained with 
Entrants. 

11.3.2 Attendant Duties and Responsibilities. 

11.3.2.1 Attendants should be able to communicate to the 
Entry Supervisot· the hazards inside and outside the specific 
confined space that might occur during entry, including infor­
mation on the modes, signs or symptoms, and consequences of 
exposure to Entrants. 

11.3.2.2 Each Attendant should verify that his or her name is 
listed on the entry permit. This may require verification by 
initialing or signature. 

11.3.2.3 Attendants should be constantly observing, monitor­
ing, and evaluating the conditions in and around the confined 
space to ensure that compliance with the requirements of the 
permit are maintained throughout the enu-y. 

11.3.2.4 Attendants should monitor adjacent areas outside the 
confined space for changing conditions that might affect safe 
entry work or activities. 

11.3.2.5 Attendants should remain outside the confined space 
opening during entry operations and should perform their 
assigned duties until relieved by another assigned Attendant. 

11.3.2.5.1 Attendants should inform the replacement Attend­
ant of the status of the Enu·ant(s) and confined space pennit 
requirements, including any deviations. 

11.3.2.5.2 The replacement Attendant's name should be listed 
on the enu·y permit and acknowledged by the replacement 
Attendant's initials or signature, as required by the applicable 
confined space program. 

11.3.2.6 Attendants should monitor Entran ts' status and dit·ect 
Entrant evacuation as needed. 

11.3.2.7 Attendants should continuously maintain an accurate 
count of Enu·ants in the confined space. 

11.3.2.8 Attendants sh ould take the following actions when 
unauthorized person(s) approach or enter a confined space 
while enuy is undenvay: 

(1) Vlarn unauthorized personnel not to enter into the 
confined space 

(2) Inform Enu·ants and Entry Supervisors wh en unauthor­
ized personnel enter or attempt to enter the confined 
space 

(3) Prevent unauthorized personnel from interfering with 
Attendant duties 

11.3.2.9 Attendants should summon rescue and other emer­
gency services immediately upon recognizing an Entran t 's 
distress inside the confined space. 

11.3.2.10* Attendants should perfonn non-entry rescue as 
trained and equipped. 

11.3.2.11 * Attendants may perform other approved assigned 
duties that do not interfere with the primary duty to monitor 
and protect the Entrants. Attendants may also perform other 
assigned duties, if competent and qualified, in accordance with 
the appli cable confined space progt·am, including, but not limi­
ted to, performing aunospheric mon itoring. 

11.3.3 Attendant Qualifications. 

11.3.3.1 Attendants should understand and comply with appli­
cable governmental regulations that pertain to the planned 
confined space entry and work as explained by the Entry 
Supervisor or as included in the entry permit. 

11.3.3.2 Attendants should be competent and qualified to 
operate and understand the assigned atmospheric moni tor and 
to be capable of recot·ding readings as required. 

11.3.3.3 Attendants should know and be able to communicate 
to the Entry Supetvisor the use, limitations, and hazards of 
materials, substances, and equipment approved for use outside 
the specific confined space, including, but not limited to, tools, 
PPE, energy isolation devices, gas monitors, and chemicals. 

11.3.3.4 Attendants should know and be able to communicate 
to tl1e Entry Supetvisor the hazards inside and outside the 
specific confined space t hat might be encountered duri ng 
entry operations, including information on the modes, signs or 
symptoms, and consequences of exposure to Enu·ants. 

11.3.4 Attendant Demonstrated Competencies. 

11.3.4.1 Attendants should be able to read, understand, and 
communicate permit requirements to the Enu·y Supervisor. 

11.3.4.2 Attendants should be educated or u·ained in the 
pmpet· use of required assigned equipment, including, but not 
limited to, PPE, respiratory protection, and non-enU}' rescue 
devices, tools, and communication devices, and be a ble to 
demonstrate such competency to tl1e EnU}' Supervisor. 

11.3.4.3 Attendants should be able to communicate with 
Enu·ants in order to evacuate the confined space when condi­
tions arise that might endanger the Entrant. 

11.3.4.4 Attendants should be a ble to perform their assigned 
tasks safely in accordance with the requirements of the applica­
ble confined space pmgmm and/ or entry permit. 
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11.3.4.5 Attendants should be able to recognize Entrant signs 
and symptoms related to hazardous ot· toxic chemical expo­
sures and oxygen deficiency and take appropriate action 
required to assist Entrant self~evacuation or rescue operations if 
properly trained and equipped. 

11.4 Entry Supervisor. 

11.4.1 General. 

11.4.1.1 Entry Supervisors should be qualified and competent 
to oversee and direct confined space entry and associated oper­
ations in accordance with applicable regulations, enu-y and 
wot·k permits, facility operating practices, appwpriate confined 
space program requirements, and other programs and proce­
dures, including, but not limited to, isolation, ventilation and 
inerting, hot work, and respiratory pwtection, as applicable to 
the specific entry. 

11.4.1.2* Enu-y Supervisors can also be designated on the 
permit(s) a5 Attendants, Gas Testers, Ventilation Specialists, 
Isolation Specialists, and Enu·ants in accordance with the appli­
cable confined space program, provided that they are trained 
and/ or qualified in accordance with the respective require­
ments provided in this chapter for alternative activities. 

11.4.2 Entry Supervisor Duties and Responsibilities. 

11.4.2.1 Entry Supetvisors should verify that the appwpriate 
information has been recorded on the confined space entt-y 
permit, that other specified permits and a ll tests specified by 
the permits have been completed, and that all t·equirements, 
procedures, and equipment specified by the permit have been 
satisfied or are in place before issuing the permit to authorize 
en tty 

11.4.2.2 Entry Supervisors should determine the requirements 
and implement procedures to identify and then eliminate, miti­
gate, or conu·ol hazards. 

11.4.2.3 Entry Supervisors should be identified and should 
sign or initial permits to document acceptance of responsibility, 
as t·equired by the applicable confined space progmm m- by 
regulations. 

11.4.2.4 Where required by the applicable confined space 
program or regulations, the assigned Entry Supervisor should 
remain at the confined space work site to conu·ol operations 
unless relieved by another competent, qualified, and author­
ized En tt-y Supervisor. 

11.4.2.5 The relieving Enu·y Supervisor should initial or sign 
the permit(s) to document the change of responsibility. 

11.4.2.6 Entry Supervisors should ensure that personnel 
involved v.rith the confined space operations are informed 
when another person assumes the Entt-y Supervisor wle. 

11.4.2. 7 Entry Supervisors should be u·ained and qualified as 
Entrants if duties require entry into confined spaces. 

11.4.2.8 Enu·y Supervisors should be trained and qualified as 
Gas Testers if duties require maintaining, testing, and operat­
ing gas monitors, including in terpreting and analyzing test 
results. 

11.4.2.9 Entry Supervisors should be trained and qualified as 
Ventilation Specialists if duties require ventilation of the space. 
En tt-y Supervisors should be knowledgeable of the following: 
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(1) Requirements for ventilation to ensure that the proper 
method is used fix the hazards present 

(2) The confined space configuration 
(3) The work to be done 

11.4.2.10 Entry Supetvisors should conduct a pre-entt)' safety 
meeting with all persons involved prior to the start of confined 
space operations in accordance with the applicable confined 
space program (see Section 5.5). 

11.4.2.11 Entry Supervisors should coordinate activities where 
multiple Owners/ Operators are working on the same job or on 
nearby j obs that might affect the confined space operations. 

11.4.2.12* Enu·y Supervisors should terminate the entry and 
cancel the permit if permit requirements are no longer met. 

11.4.2.13 Entry Supervisors should cancel the permit and/ot· 
take appropriate action in the following situations: 

(1) To effect the removal of any unauthorized individuals 
who enter or attempt to enter a permit space during 
enu·y operations 

(2) vVhen unauthorized equipment is brought into a space. 

11.4.2.14 Entt-y Supervisors should cancel the permit if condi­
tions arise inside or outside the confined space that were not 
anticipated on the permit and have the potential to adversely 
affect operations. 

11.4.2.15 Entry Supervisors should cancel and reissue the 
permit with the new entt-y and control requirements if the 
confined space conditions change. 

11.4.2.16 Entry Supetvisors should identifY methods of a lert­
ing Rescuers and ensure that Rescuers at·e available for a timely 
response, as required by the confined space program. 

11.4.2.17 Entry Supervisors should determine that acceptable 
entry conditions are met and that they remain consistent with 
requirements of the entry permit, including whenever changes 
occur inside or out5ide the confined space. If such changes 
affect the pennit requirements, d1 e Entry Supervisor should 
cancel the permit, determine new requirements, and reissue 
the permit once the new requirements a re met. 

11.4.2.18 Entry Supervisors should ensure that a ll energy sour­
ces, including, but not limited to, electrical, steam, hydraulic, 
and mechanical, and a ll tank equipment and appurtenances, 
including, but not limited to, tank mixers, heatet·s, sensors, 
piping or ducting into or from the space, and other insu·umen­
tation, have been controlled, disconnected, or isolated before 
the permit is issued. 

11.4.2.19 Entry Supervisors should ensure that the Gas Test­
ers, Entrants, Attendants, and other confined space personnel 
pwperly wear and use appwved PPE and appropt·iate respira­
tory protection as identified on and required by the permit. 

11.4.2.20 Entry Supervisors should ensure that access to a 
confined space is barricaded or prohibited when work is not in 
progress and an Attendants is not present. Entr-y should also be 
prohibited by not issuing a permit or by canceling existing 
enu·y permit~ if requit·ed emergency response is not available. 

11.4.2.21 Entr·y Supetvisors should ensure that areas are barri­
caded, cordoned off, or othenvise protected to prevent expo­
sure to hazardous atmospheres where toxic and flammable 
gases, vapors, or inert gas is vented. Enu·y Supervisors shou ld 
ensure that there are no ignition sources present in areas 
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susceptible to flammable or combustible vapors, gases, or 
combustible dust exhausted from the space. 

11.4.2.22* Enuy Supervisors should ensure that all ignition 
sources in the area are eliminated, mitigated, or controlled 
before permitting work to be conducted that might involve the 
actual or potential release of flammable or combustible vapor, 
gas, or dust into the atmosphere around or inside the confined 
space. 

11.4.3 Entry Supervisor Qualifications. 

11.4.3.1* Entry Supervisors should be certified as confined 
space ently (safety) supervisors where certification is available 
and required. 

11.4.3.2 Entry Supervisors should know and be able to apply 
the applicable regulatory and confined space pr·ogram require­
ments and be able to explain them to assigned personnel. 

11.4.3.3 Entry Supervisors should know the proper use of gas 
monitors and be able to understand, analyze, and inter·pret g-as 
monitor readings in order to provide for safe enu·y and work in 
confined spaces. 

11.4.4 Entry Supervisor Demonstrated Competencies. 

11.4.4.1 Enu·y Supervisors should be able to identifY, recog­
nize, and assess hazards associated with the specific confined 
space and operations and the methods to be used for elimina­
tion, mitigation, or conu·ol of such hazards in accordance with 
Chapters 6, 7, and 8. 

11.4.4.2 Entry Supervisors should be able to identifY and eval­
uate the need for required equipment. 

11.4.4.3 Entry Supervisors should be able to prepare and issue 
permits using d1e requirements for the specific space and wOI'k 
to be performed. 

11.4.4.4 Entry Supervisors should be able to communicate 
with all per·sonnel, including facility and emergency respond­
ers, using available communication methods and equipment. 

11.4.4.5 Entry Supervisors should be able to perform their 
assigned tasks in a competent and approved manner and 
ensure that personnel for whom they are responsible do the 
same. 

11.5 Rescuer. Rescuers should be competent, u·ained, and 
equipped as required by applicable regulations and confined 
space enu·y and rescue programs. Rescuers should be designa­
ted by the appropriate authority and able to respond to emer­
gencies requiring d1e rescue of Entrants from outside or from 
within confined spaces in accordance with the provisions of 
Chapter 10. A Rescue Service should meet all the requirements 
of the techn ician level confined space rescue chapter in 
NFPA 1670. 

11.6 Gas Tester. 

11.6.1 General. Gas Testers should be qualified in the appro­
priate selection, inspection, calibration, testing, adjustment, 
and use of monitoring equ ipment and applicable monitor-ing 
and testing procedures needed to assess and evaluate aunos­
pheres in and around confined spaces in accordance with 
Chapter· 7. 

11.6.2 Gas Tester Duties and Responsibilities. 

11.6.2.1 Gas Testers should determine proper selection of gas 
monitors based on the atmospheric hazards that are present o r 
that could be encountered during confined space operations. 

11.6.2.2 Gas Testers should inspect, calibrate, bump test, 
and/ or adjust gas monitors prior to use in accordance with 
manufacturer's instructions. 

11.6.2.3 Prior to entry, Gas Testers should first test, sample, 
and monitor the aunosphere around the outside of the 
confined space and then test the aunosphere within the space 
from the outside (without bodily enuy) through an opening 
using a probe or similar equipme nt for additional monitoring, 
if needed. 

11.6.2.4 A Gas Tester sh ould verifY that his or· her name is 
listed as such on the entry permit. 

11.6.2.5 Gas Testers should be qualified as Entrants and be 
aware of all confined space hazards, enuy requirements, PPE, 
and other conu·ols prior to en tty for testing. 

11.6.2.6 Gas Testers should sample, analyze, interpret, and 
monitor the atmosphere inside the confined space in the 
following order: 

(1) Oxygen levels 
(2) Flammable gases and vapors 
(3) Toxic/hazardous a tmospheric contaminants 

11.6.2.7 Gas Testers should record test results on the permit 
and verity by signing the permit, indicating the time(s) and the 
result(s) of the testing. 

11.6.2.8 Gas Testers should allow Entt·y Supervisors, Attend­
ants, Entrants, and workers (or their authorized representa­
tives) to observe the monitoring process and the resul ts. 

11.6.2.9 Gas Testers should re-evaluate conditions by testing, 
sampling, and monitoring the atmosphere both around and 
inside the confined space as often as determined by the Entty 
Supervisor and as indicated on the enuy per·mit. 

11.6.3 Gas Tester Qualifications. 

11.6.3.1 Gas Testers should be familiar with and be able to 
apply the confined space program and entry permit r·equire­
ments and governmental regulations that perta in to the plan­
ned confined space work. 

11.6.3.2 Gas Testers should be u·ained and qualified in the 
appropriate selection, inspection, calibration, adjustment, and 
use of gas monitors. 

11.6.3.3 Gas Testers should understand and be able to 
communicate to the Entry Supervisor how to assess, interpret, 
and apply SDS information and limitations pertinent to the 
hazards associated with the confined space and surrounding 
area and operations. 

11.6.3.4 Gas Testers should u nderstand and be able to 
communicate to the Entry Supervisor the monitoring of aunos­
pheres in and around confined spaces and should know how to 
apply the appropriate testing procedures associated with moni­
tor·ing. 

11.6.3.5 Gas Testers should be tt·ained to meet the qualifica­
tions for an Entt·ant in order to test within confined spaces. 
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11.6.3.6 Gas Testers should know how to use required and 
approved PPE based on the hazards associated with the 
confined space operations in accordance with the confined 
space permit. 

11.6.3. 7 Gas Testers should know and be able to communicate 
to the EnU)' Supervisor how to monitor, analyze, and interpret 
results of the atmospheric hazards test readings. 

11.6.4 Gas Tester Demonstrated Competencies. 

11.6.4.1 Gas Testers should be able to demonstrate the 
competencies required for a Gas Tester and an Entrant and 
understand permit requit-ements for entering confined spaces, 
conducting monitoring, and recording monitoring results. 

11.6.4.2 Gas Testers should be able to select, inspect, adjust, 
calibrate, bump test, and pmperly use required gas m onitot-s in 
accordance with manufacturers' instructions. 

11.6.4.3 Gas Testers should be able to conduct monitoring 
and testing in an appt-oved manner in accordance with the 
enU)' permit requirements and applicable regulatory require­
ments. 

11.6.4.4 Gas Testers should be able to compare results with 
recognized and applicable OELs to assess the risk to entry with 
and without conu-ol measures in place. 

II. 7 Owner I Operator. 

II. 7.1 General. Owners/ Operators should have control, 
ownership, or authority over the confined space and should 
ensure that confined space operations are conducted in 
accordance with regulatory and indusu-y practices, the 
Owner's/ Operator's confined space program, and Chapter 12. 

11.7.2 Owner/ Operator Duties and Responsibilities. 

II. 7.2.1 Owners/ Operators should evaluate and re-evaluate 
spaces and identifY and designate those that should be classi­
fied as confined spaces in accOI-dance with C hapter 4. This 
responsibility may be delegated by the Owner/ Operator when 
the space is under the control of a third party [such as when a 
building or portion thereof (a space) is leased or contracted to 
a third partyl and the Owner/ Operator has no obligation to 
the building, the space, or the operations therein . 

11.7.2.2 vVhere applicable, Owners/ Operatm-s should obtain 
required jurisdictional permits and authorizations. 

11.7.2.3* Owners/ Operators should identify and designate 
those individuals (facility personnel, Contractors, and contract 
personnel under facility supervision) who are educated, 
trained, competent, and/ or qualified to perform specific 
confined space-related duties, including, but not l imited to, 
supervising operations, issuing permits, entering into confined 
spaces, conducting atmospheric monitoring, providing rescue, 
perfot-ming Attendant duties, ovet-seeing ventilation, and 
conducting hot or cold work operations within or associated 
with confined spaces. Owners/ Operators should designate and 
identifY the individuals and their duties in the wt-itten confined 
space program in accordance with Chapter 12. 

II. 7.2.4 Owners/Operators should develop and implement a 
confined space program in accordance with Chapter 12, which 
should be available for review by the employees and their 
authorized representatives. The confined space program appli­
cable to the operations may be that of the Owner/ Opet-ator, 
Contractor, and/ or Entrant Employer. 
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11.7.2.5* Prior to entry, Owners/ Operators should conduct a 
confined space enU)' safety meeting in accordance with Chap­
ter 5 to ensure that assigned Entry Supervisors, Gas Testers, 
Entrants, Attendants, Ventilation Specialists, Isolation Specia l­
ists, Rescuers, and workers a t-e apprised of and understand the 
hazards associated with the confined space activity. 

11.7.2.6 If Owners/Operators arrange for a Contractor to 
perform work that involves confined space enuy the Owners/ 
Operators should ensure that the Conu·actor is aware that 
entry into a confined space requires compliance with an appli­
cable confined space progt-am. 

11.7.2.7 Owners/ Operators should ensure that any Contrac­
tors/ Subcontractors are aware of precautions or procedures 
that the host employer has implemented for the protection of 
employees in or near the confined space where the Conn-ac­
tor/ Subcontractor personnel will be working. 

11.7.2.7.1 Owners/ Operators should coordinate entty opera­
tions with the Contractor when both host employer personnel 
and Contractor personnel will be working in or near confined 
spaces. 

11.7.2.7.2 Owners/ Operators should debrief Contractors at 
the conclusion of entt)' operations regarding the confined 
space program that was followed and any hazards confronted 
or created in confined spaces during entry operations. '"There 
the debriefing indicates a need to change program require­
ments, Owners/Operators and Contractors should revise 
confined space programs accordingly. 

11.7.2.7.3 Owners/ Operators should coordinate acuvtnes 
between multiple employers (Owner/ Operator, Contractor/ 
Subconn·actor) working on the same job or on other nearby 
jobs that could affect the confined space operations. 

11.7.2.8 Owners/ Operators should implement effective meas­
LLres to prevent unauthorized personnel from entering 
confined spaces or impeding upon confined space operations. 

ll.7.2.9 If changes occur in the hazards, use, or configuration 
of a confined space or in nearby operations that affect the 
confined space, Owners/Operators sh ould ensure that EnU)' 
Supervisors cancel the entry and hot and cold work permits, 
Entrants leave the space, and operations are d iscontinued tmtil 
the confined space is re-evaluated. Owners/ Operators should 
then ensure that Entry Supervisors establish revised entl)' c t-ite­
ria, if needed, and reissue penn it~ or issue new penni ts if work 
is continuing. 

11.7.2.10* Owners/ Operators should ensure that requit-ed 
equipment appropriate for employee entl)' and work in and 
around the confined space is available for use and that it is 
pmpedy inspected, tested, maintained, and used in accordance 
with the confined space program and permit requirements. 

11.7.2.11 Owners/ Operators sh ould identify, evaluate, and 
designate Rescue Services or facility rescuers and develop and 
implement procedures for communicating with and summon­
ing rescue and emergency services. 

11.7.2.12 Ownet-s/ Operators should develop and imple ment 
procedures to review planned confined space operations prior 
to entry when there is reason to believe that the requirement of 
the applicable confined space program might not protect 
employees. The Owner/ Operator should re,~se the program to 
correct identified deficiencies before entries are authorized. 
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11.7.2.13* Owners/ Operators should review the confined 
space program annually, or soone1· if an MOC occurs that 
affects the confined space program or if there is a change in 
the confined space program. The review should use cancelled 
permits and other information. Based on the 1·eview, the 
program should be revised to ensure continued protection 
from hazards during entry operations. 

11.7.2.14 Owners/ Ope1·atm-s should consult with employees 
and their authorized representatives on the development and 
implementation of all aspects of the confined space program 
and make infonnation available to all affected employees and 
their authorized representatives. 

11.7.2.15 Owners/ Operators should provide training or 
education, as needed, 1·egarding existing, new, and 1·evised 
procedures and work practices so that all employees involved in 
confined space operations and activities acquire the under­
standing, knowledge, and proficiency necessary for the safe 
performance of assigned duties. Training or education should 
be provided as follows: 

(1) Before the employee is first assigned to perform confined 
space related duties 

(2) 'Nhenever there is a change in assigned duties 
(3) vVhenever there is a change in confined space-related 

contents, configuration, use, or operations that presents a 
hazard 

(4) Whenever the employer has reason to believe that there 
are deviations from the confined space entry procedures, 
operations, or prognun requirements 01· that there are 
inadequacies in the employee's knowledge of those 
procedures and requirements 

11.7.2.16 Owners/Operators should certify that required 
training or education has been accomplished. The certification 
should contain the training or education provided, the employ­
ee's name, the signatures 01· initials of the trainers or educa­
tors, and the dates of training or education. Owners/Operators 
should provide for the certification to be available for inspec­
tion by employees, employees' authorized rep1·esentatives, or 
other authorized entities, including, but not limited to, regula­
tory inspectors and investigators. 

11. 7.3 Owner / Operator Qualifications. 

11.7.3.1 Owners/ Operators should be able to identify and 
cla~sify confined spaces within their facility. 

11.7.3.1.1 Where the Ovmers/ Operators are absent panies, 
the requirement for identification and classification of spaces 
may be designated, by contract or agreement, to another 
1·esponsible entity. Such spaces include, but are not limited to, 
the following: 

(1) Spaces within a portion of a facility owned by, leased to, 
or controlled by another entity 

(2) Spaces within an entire facility leased by or controlled by 
another entity 

11.7.3.2 Owners/ Operators should know and understand the 
regulatory requirements associated with confined space opera­
tions and ensure these are identified in the facility confined 
space program and properly applied by employees working in 
and around confined spaces. 

11.7.3.3 Owners/ Operators should be able to identify, evalu­
ate, and select Conu·actors, Subcontractors, and Rescue Serv­
ices. 

II. 7.4 Owners/ Operators Demonstrated Competencies. 

11.7.4.1 Owners/ Operators should know and be able to 
communicate permit requiremen ts to Contracto rs and Entry 
Supervisors and be able to evaluate permits upon completion 
of operation s to determine if any deficiencies in the facility 
confined space or permit programs need to be corrected. 

11.7.4.2 Owners/ Operators should be able to evaluate the 
need for, identify, and pmvide equipment required for 
confined space operations or assure that the Contractors/ 
Subconu·actors meet th is requirement. 

11.7.4.3 Owners/ Operators should provide a means of 
communication and be able to communi cate with and coordi­
nate activities among facility personnel, Con tractors, and 
Subcontracto1·s associated with confined space operations and 
with nearby activities that may affect confined space operations. 

11.7.4.4 Owners/ Operators should be able to assign tasks in 
accordance with the applicable confined space and permit 
programs, employee qualifications, and operational require­
ments. 

11.7.4.5 Owners/ Operators should be able to recognize, eval­
uate, and classify confined spaces in accordance with the appli­
cable confined space program and regulatory requirements. 

11.8 Contractor / Subcontractor. 

11.8.1 General. Contractors are employers who perform work 
under contract to an Owner/ Operator at the Owner's/ Opera­
tOI·'s confined space work site. Contractors may employ 
Subconu·actors who perform work under contract to the 
primary Contractors. 

11.8.2 Contractor and Subcontractor Duties and Responsibili­
ties. 

11.8.2.1 Contractors should identify and designate those indi­
viduals (either Conu·actor personnel or Subcontracto1·s) who 
are educated, u·ained, competent, and/ or qual ified to perform 
specific confined space-re lated duties, including, but not limi­
ted to, supervising operations, issuing permits, entering into 
confined spaces, conducting aunospheric monitoring, provid­
ing for rescue, performing Attendant duties, overseeing ventila­
tion, and conducting hot or cold work operations. 
Conu·actors/ Subconu·actors should designate and identify the 
individuals and their duties in the entry and work permits as 
required by applicable regulations, standards, and the written 
confined space program in accordance with Chapter 12. 

11.8.2.2 Contractors sh ould participate in a prejob safety 
meeting with the Owner/ Operator to establish assignments 
and responsibilities associated \'lith the confined space enuy 
Subconu·actors should attend e ither this meeting or a separate 
meeting conducted by the Contractor. 

11.8.2.3 Contractors and Owners/ Operators should review 
the applicable confined space program and determine what is 
needed to conduct entry and work operations in compl iance 
\'lith program requiremen ts. The applicable confined space 
program may be that of the Owner/ Operator, t he Contractor, 
o1· both . 

11.8.2.4 lf Contractors do not agree to use the Owner's! Oper­
ator's confined space program, they should develop and imple­
ment their own confined space program in accordance \'lith 
regulatory requirements, industry standards, applicable safe 
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work practices and procedures, and Chapter 12. The Contrac­
tot·'s confined space pmgram may be used to supplement the 
Owner's/ Operator's confined space program, but may not 
conflict with it. 

11.8.2.5 Contractors should provide for the applicable 
confined space program to be available for inspection by the 
Contractor, the Subcontractor, and facility employees and their 
auth01·ized representatives. 

11.8.2.6* During preplan operations, the Contractor should 
review and evaluate the confined space to be entered, identif)' 
actual and potential hazards, and determine appropt·iate meas­
ures to be taken to eliminate, mitigate, or control the hazards. 

11.8.2. 7* When Contractors/ Subcontractors perform work 
that involves confined space entry, they should be aware that 
entry into a confined space requires compliance with an appli­
cable confined space program. The same requirements apply 
between a Contractor and a Subcontractor. 

11.8.2.8 Contractors should make sure that they are aware of 
the hazards associated with the confined space and apprise 
Subcontractors, as necessat)', of such hazards. 

11.8.2.9 Contractors/ Subcontractors should be aware of any 
precautions or procedures that the Owner/ Operator has 
implemented for the pmtection of employees in or near the 
confined space where the Contractor's/Subcontractor's 
personnel will be working. 

11.8.2.10 Contractors and Subconu·actors should coordinate 
enU)' operations with each other and with the Owner/ Opera­
tor when both Owner/ Operator personnel and Conu·actor 
personnel are wot·king in or near confined spaces. 

11.8.2.11 Con tractors/Subcontractors should implement 
effective measures to prevent personnel from entering 
confined spaces unless they are designated as Enu·ants. 

11.8.2.12 If changes occur in the use of or configuration 
within a confined space or external to the confined space that 
affect the hazards, Contractot·s/Subcontractors should ensure 
that the entry permit is cancelled, Entrants immediate ly vacate 
the space, the confined space is re-evaluated, and new or 
t·enewed permits are issued establishing revised entt)' criteria, 
as necessary. Contractors/ Subcontractors should immediately 
advise Owners/Operators of ch anges that affect the confined 
space ot· may affect operations. 

11.8.2.13* Contractors/Subcon u·actors should provide the 
required equipment and ensure that it is properly inspected, 
tested, maintained, and used in accordance with the confined 
space program and enU)' and work permit requirements. 

11.8.2.14 If Rescue Services are provided by the Contractors/ 
Subcontractors, Contractors should identif)', evaluate, and qual­
ify assigned Rescuers or rescue and emergency services and 
develop and implement procedures for summoning Rescuers 
and emergency services. 

11.8.2.15 Conu·actors/Subcontractors should develop and 
implement procedures to review entry operations when there is 
t·eason to be lieve that the measures taken w1der the confined 
space program might not protect employees. Contractors/ 
Subconu·actors should revise their program to correct identi­
fied deficiencies before subsequent entries are authorized. 
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11.8.2.16* Contractors should revtew and evaluate their 
confined space progTams annually, using cancelled pet·mits and 
other information, and revise the programs to ensure contin­
ued protection from hazards during enu·y operations. Contrac­
tors also should provide to Owners/ Operators copies of 
permits they have issued for the Owners' / Operators' review 
and evaluation. 

11.8.2.17* Con tractors should consult with and make infot·ma­
tion available to Conu·actor employees and their authorized 
representatives regarding the development and implementa­
tion of all aspects of the Contractot·'s confined space progmm. 
Contractors should ensure that the appl icable confined space 
program is also available to Subconu·actor employees and their 
authorized t·epresentatives. 

11.8.2.18 Conu·actors/ Subcontractors should provide training 
covering existing, new, and revised procedures and work practi­
ces so that all Contractor/ Subcontractor employees invo lved in 
confined space operations and activities acquire the under­
standing, knowledge, and proficiency necessary for the safe 
performance of assigned duties in accordance with confined 
space program and permit program requirements . 

11.8.2.18.1 Conu·actors/Subcontractors should ensure that 
their employees at·e trained, educated, and/ m qualified as 
follows: 

(1) Before the employee is first assigned duties associated 
with confined space operations 

(2) Whenever there is a change in assigned duties 
(3) Whenever thet·e is a change in pet·mit space classification, 

hazards, or operations that presents a hazard 
( 4) W'henever the Con tractors/ Subcontractors have reason to 

believe that employees are deviating from the confined 
space entt)' procedures, operatio ns, or program require­
ments or that there are inadequacies in the employees' 
knowledge and application of procedures and require­
ments 

11.8.2.18.2 Contractors/Subcontractors should certif)' that 
employee training, education, and/or qualification has been 
accomplished. The certification should contain the employee's 
training, education, and/ or qualifications; the employee's 
name; the signatures or initials of the u·ainers and/or qualifi­
ers; and d1e dates of training, education, and/ or qualification. 
The certification should be available for inspection by regulat­
ing agencies, Owners/ Opet·ators, and Conu·actor/ Subcontrac­
tor employees or their aud1orized representatives, as 
applicable. 

11.8.2.19 Mter completion of the wot·k, Contractors should 
meet with Subcontractors and with Owners/ Operators to 
review safety issues that occurred during the confined space 
operations. 

11.8.2.19.1 Contractors/Subcontractors should debrief 
Owners/ Operators at the conclusion of the entry operations 
regarding the confined space progt·am fo llowed, any hazards 
discovered or created, or any changes made in the confined 
space. 

11.8.3 Contractor/ Subcontractor Qualifications. 

11.8.3.1 Conu·actors/ Subconu·actors should be able to recog­
nize and understand confined space operations, including, but 
not limited to, hazard evaluation, entry, and work program and 
permit requirements. 
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11.8.3.2 Contractors/ Subcontractors should recognize and 
understand the existing and potential hazat·ds that may be 
encountered during enu-y into confined spaces and necessat-y 
controls and protective measures to be taken to prevent or 
mitigate hazards and exposure. 

11.8.3.3 Contractors/Subcontractors should know, under­
stand, and comply with applicable regulatory requirements. 

11.8.3.4 Contractors/ Subcontractors should be able to 
develop and implement an appropriate confined space 
program in compliance with the Owner/ Operator program. 

11.8.3.5 Contractors/ Subconn·actors should be able to iden­
tifY, evaluate, and select qualified Subcontractors and Rescue 
Services. 

11.8.4 Contractor/ Subcontractor Demonstrated Competen­
cies. 

11.8.4.1 Contractors/ Subconu-actors should be able to under­
stand and safely conduct confined space entt-y and wot-k 
requirements and evaluate or issue permits accordingly. 

11.8.4.2 Contractors/Subcontractors should be able to evalu­
ate equipment needs and then identifY, select, inspect, main­
tain, and provide required equipment. 

11.8.4.3 Contt·actors/ Subcontt·actors should provide for a 
means of communication and be able to coordinate activities 
associated with confined space operations. 

11.8.4.4 Contractors/ Subcontt·actors should be able to assign 
tasks in accordance with the confined space program and 
permit requirement~ applicable to the proposed operations. 

11.8.4.5 Contractors/ Subcontt·actors should be able to 
predict, recognize, and understand hazards associated wid1 the 
specific space and operations. 

11.8.4.6 Contractors/Subcontractors should be able to evalu­
ate, qualifY, and select personnel. 

11.9 Ventilation Specialist. 

11.9.1* General. Ventilation Specialist~ should be familiar 
with, educated, tt·ained, and/ or qualified in the various meth­
ods and requirements for removing hazardous and/ or conta­
minated atmospheres from confined spaces. Ventilation 
Specialists might also perform other activities if they are 
competent or qualified and are assigned in accordance with 
the applicable confined space program and Chapter 9. 

11. 9.2 Ventilation Specialist Duties and Responsibilities. 

11.9.2.1 Ventilation Specialists should be fami liar with accept­
able ventilation method~ and procedures and ensure that the 
specific procedtn·es or methods to be used have been reviewed 
and approved in accordance wid1 Chapter 9. 

11.9.2.2 At the confined space planning meeting or prior to 
permit issuance, Ventilation Specialists should review and 
understand the potential hazards associated with the use of 
ventilation methods, including dilution, inerting, and purging, 
in order to determine the appropriate method to be used to 
provide a safe atmosphere within the space for entt·y and work. 

11.9.2.3* Ventilation Specialists should be aware of the 
hazards associated with infrequently used ventilation proce­
dures and the risks of using inert gases, pure oJ..:ygen, chemi­
cals, or steam and that such use should be approved by the 

Entry Supervisor and comply with applicable regulatOt)' 
requit·ements and industry pmctices. 

11.9.2.4 Ventilation Specialists should ensure that if me 
exhausted atmosphere might be combustible or flammable, 
ignition sources in and a round confined spaces have been 
eliminated, mitigated, or conu·olled prior to ventilation . 

11.9.2.5 Ventilation Specialists should ensure mat adequately 
sized openings are pmvided fot· bom clean-air intake and 
contaminated attnosphere exhaust and mat the air supply and 
exhaust points are separated as far apart as possible. 

11.9.2.6 Ventilation Specialists should ensme that air intro­
duced into a confined space is from a clean (uncontaminated) 
source. 

11.9.2.7* Ventilation Specialists should ensure that the 
hazardous atmosphere is properly exhausted and does not 
enter or accumulate in unapproved areas. Hazardous atmos­
pheres can also be captured and treated whet·e required by the 
Owner/ Operator or applicable regulations. Ventilation Special­
ist~ should ensure that ventilation is conducted in accordance 
with the applicable confined space program, pennits, industry 
standards, and regulatOt)' requirements. 

11.9.2.8 Ventilation Specialists shou ld modifY ventilation 
procedures or use appropriate alternatives as necessat-y to 
maintain acceptable atmospheric exposure levels in accord­
ance with permit requirements during entry or hot or cold 
work. 

11.9.2.9 Ventilation Specia lists should be fami liar with poten­
tial atmospheric contaminants, including, but not l.imi ted to, 
liquids, sludge and residue, vapors, gases, welding fumes, and 
dusts, and familiar wim those areas \'lithin con fined spaces 
where contaminants may collect, including, but not limited to, 
sumps, piping, under flooring, between walls, in high or low 
places (depending on the characteristics of me materials), and 
less visible or less accessible areas where contaminants are at 
risk of remaining follm'li ng cleaning or other routine confined 
space activities. Where mere is a need to enter the confined 
space to determine the existence of any contaminants, the 
Venti lation Specialist sh ould have an enu-y pennit and should 
qualifY and meet the same requirements as an Entrant. 

11.9.2.10'-' Ventilation Specialists sh ould ensure that ventila­
tion air streams do not compmmise the accuracy of continuous 
or periodic air test results. 

11.9.2.11 Ventilation Specialist~ should provide ventilation in 
accordance 1-vith the entt-y permit and for as long a5 deemed 
necessary by the Enu-y Supervisot~ Gas Tester, or Entrants. 

11.9.2.12 Ventilation Specialists should be able to coordinate 
and communicate venti lation and atmospheric testing activities 
with me Gas Tester as directed by me Entt-y Supervisor. 

11.9.3 Ventilation Specialist Qualifications. 

11.9.3.1 Ventilation Specialists should be familiar with the 
confined space program, indusn·y practices, and governmental 
regulations that pertain to ventilation operations including, b ut 
not limited to, oxygen levels, flammable and toxic atmospheric 
levels, and required a ir changes per hour (ACH) . 

11.9.3.2 Ventilation Specialists should be familiar with the use, 
limitations, and hazards of materials, substances, and equip­
ment approved for use bod1 inside and outside the specific 
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confined space, including, but not limited to, fans, eductors, 
tubing, hoses, vapot- collection equipment, PPE, gas monirm-s, 
inert gases, flue gas, steam, water, fuel oil, and chemicals. 

11.9.3.3 Ventilation Specialists should know and understand 
the hazards inside and out5ide the specifi c confined space asso­
ciated with venti lation operations. 

11.9.3.4 Ventilation Special ists should know and understand 
the applicable confined space and permit program, industry 
practices, and regulatory requirements applicable to ventilation 
and be able to apply ventilat ion techniques appropriate to the 
specific hazards and confined space. 

11.9.4 Ventilation Specialist Demonstrated Competencies. 

11. 9.4.1 Ventilation Specialists should be able to read, under­
stand, and communicate permit requirements to the Entt-y 
Supervisor. 

11.9.4.2 Ventilation Specialists should be able to appropriately 
select, inspect, maintain, test, and use required ventilation 
equipment and PPE. 

11.9.4.3 Ventilation Specialists should be able to understand, 
identify, assess, intet-pret, and apply information provided by 
gas monitors in order to provide appropriate ventilation of the 
space. 

11.9.4.4 Ventilation Specialists should be able to communicate 
and take appropriate action, including, but not limited to, stop­
ping or maintaining ventilation as directed by the Enu-y Super­
visor when evacuation is required. 

11.9.4.5 Ventilation Specialists should be able to complete 
assigned tasks in an approved manner in accordance with the 
confined space program and permit requit-ements, the Entt-y 
Supervisor's directions, facility and regulatOt)' requirements, 
and indusu·y practices. 

11.9.4.6 Ventilation Specialists should be able to determine 
appropriate ventilation flow rates in accordance with the entry 
permit and regulatory requirements, including the appropriate 
nwnber of a ir changes needed per hour, where applicable. 

11.10 Isolation Specialist. 

11.10.1* General. 

11.10.1.1 Isolation is the process of t-emoving a confined space 
from service and completely protecting the space from the 
unwanted release of energy, liquids, gases, chemicals, and other 
materials into the space through fixed or temporat-y connec­
tions to the space, as well as disconnecting and de-energizing 
potentially hazardous machinery and equipment within or 
attached to the space. Isolation may be permanent or tempo­
rat-y. 

11.10.1.2 Isolation operations should be performed by Isola­
tion Specialists who should be trained, educated, or qualified 
and competent to perform required isolation duties. 

11.10.1.3 Isolation Specialists should be assigned and author­
ized by the Owner/ Opet·atm- or Conu-actors, as appropriate, in 
accordance with the requirements of the applicable permits, 
isolation program, or the lockout/ tagout program and the 
confined space program. At d1e conclusion of confined space 
operations, Isolation Specialists should be able to restore the 
space to pre-isolation conditions. 
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11.10.2 Isolation Specialist Duties and Responsibilities. 

11.10.2.1 Isolation Specialists should comply with the applica­
ble lockout/ragout or isolation program and be authorized by 
the Owners/ Operators or Conu-actors to operate, install, and 
apply the applicable enet-gy control devices or other isolation 
equipment, materials, and procedures. 

11.10.2.2 Isolation Specialists should inspect and determine 
that equipment or devices to be used for isolation are 
approved, in acceptable condition, and appropriate for the task 
prior to their use. 

11.10.2.3 Isolation Specialists should notify audwrized person­
nel, including, but not limited to, Owners/ Operators, Contrac­
tors, and Entt-y Supervisors, wh en the isolation conu-ol 
measures are either applied or removed as required by the 
applicable isolation program and permits. 

11.10.2.4 Isolation Specialists should determine if stored 
energy is a potential issue and, if so, e liminate, mitigate, or 
control the hazard. 

11.10.2.5 Isolation Specialists should be able to properly apply 
and sequence isolation and eneq~y control procedures, both 
when isolating and when de-isolati ng the confined space. 

11.1 0.2.6 Isolation Specialists should notify and verify to the 
Owner/ Operator, Contractor, or En tt-y Supervisor d1at relevant 
energy and other hazardous sources have been properly isola­
ted prior to the issuance of permits for work in or around 
equipment or spaces that need to be isolated. 

11.10.2.7 Isolation Specialists should develop an isolation 
checklist relevant to the confined space and ensure that it is 
available to Owners/ Operators, Contractors, and Entry Super­
visors. 

11.10.2.8 Isolation Specialists, as well as other authorized indi­
viduals, shou ld use methods and procedw-es approved by the 
applicable confined space or isolation program when tempora­
rily removing lockout/ ragout devices. 

11.10.2.9 At the conclusion of the work, Isolation Specialists 
should take appropriate safeguards, using the isolation check­
list for verification purposes, when de-isolating the space in 
preparation for returning it to service. 

11.10.3 Isolation Specialist Qualifications. 

11.1 0.3.1 Isolation Specialists should understand and comply 
with the requirements of confined space, isolation (lockout/ 
ragout), and permit programs, industry procedures and practi­
ces, and governmental regulations that pertain to isolation. 

11.10.3.2 Isolation Specialists should know and be able to 
communicate to Owners/ Operators and Contractors the oper­
ation, limitations, and hazards associated with the methods and 
matet-ials, substances, and equipment approved for use fot­
isolating the specific confined space. 

11.10.3.3 Isolation Specialists should know and be able to 
communicate to Owners/ Operators, Contractors, and Entt-y 
Supervisors the hazards inside and outside the specific 
confined space associated wid1 isolation operations. 

11.10.3.4 Isolation Specialists should know and be able to 
communicate to Owners/ Operators, Contractors, and Enu-y 
Supervisors the isolation techniques appropriate to the specific 
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hazards and confined space, including accepted industry prac­
tices and pmcedures and applicable regulatory t·equirements. 

11.10.3.5 Isolation Specialists should understand the applica­
tion or operation of and be authorized to work with the appli­
cable enet·gy control and other isolation equipment and 
devices and be able to comply with isolation program proce­
dures and requirements. 

11.10.4 Isolation Specialist Demonstrated Competencies. 

11.10.4.1 Isolation Specialists should understand all applica­
ble requirement~ of the confined space entry permits and work 
permits. 

11.10.4.2 Isolation Specialists should be able to identify and 
evaluate specific isolation needs associated with the confined 
space entry and proposed work and be able to select approved 
equipment and methods required to properly isolate the space. 

11.10.4.3 Isolation Specialists should be able to communicate 
with Owners/ Operatot·s, Contractors, and Entry Supervisot·s as 
required and appropriate. Communication may take place 
during planning sessions or pre-entry safety meetings and 
should include reviewing and verifying the isolation checklist. 

11.10.4.4 Isolation Specialists should have the knowledge and 
experience to understand isolation needs and be able to select 
and apply appropriate and approved isolation devices, equip­
ment, and methods in accordance with the applicable isolation 
program and other req uirements. 

11.11 Standby Worker. 

11.11.1 * General. Standby Workers are individuals a~signed 
to stay outside the confined space and conduct confined 
space-related operations, as assigned by the Enu-y Supervisor, 
that do n ot involve duties assigned specifically to Enu·ants, Gas 
Testers, Rescuers, Entt-y Supervisors, Attendant~, Isolation 
Specialists, or Ventilation Specialists. Standby Workers may be 
assigned other duties, such as relief for Attendants, only if they 
are appropriately trained and qualified. 

11.11.2 Standby Worker Duties and Responsibilities. 

11.11.2.1 Standby Workers should work in a safe manner 
around the confined space area. 

11.11.2.2 Standby Wm-kers should be familiar with the hazards 
in and around the confined space and use appropriate PPE as 
needed for assigned duties and exposures or as required by a 
work permit. 

11.11.2.3 Standby Workers should follow directions from the 
confined space Entry Supervisor regarding tasks to be 
perfonned. 

11.11.2.4 Standby Workers assigned to monitor supplied air 
systems should not have any other duties that disu·act from the 
monitot-ing and should adhere to the guidelines g iven in 
11.11.2.4.1 through 11.11.2.4.4. 

11.11.2.4.1 Standby Workers should maintain air supply cylin­
ders in a secured and upright position, properly switch cylin­
ders as required to provide a constant air supply, and ensure 
that the cylinders are protected against damage. If cylinders are 
to be changed and a quick bypass to another cylinder is not 
available, the Enu·ant on the air supply will vacate the space 
until the breathing air cylinder is changed. 

11.11.2.4.2 Standby Workers should ensure that breathing a ir 
supply lines, hoses, a nd couplings are maintained in a safe, 
uninterrupted manner so as to not interfere with air supply 
and are not used for supplyi ng anything other tha n breathing 
atr. 

11.11.2.4.3 Standby Workers should e nsure that the compres­
sors and/ or air pumps (used in lieu of cylinders) are located in 
an area where the intake air supply is suitable for breathing 
and free of contaminan ts. If the intake air becomes or has the 
potential to become contaminated, Standby Workers should 
ensure that Attendants are immediately notified to have 
Enu·ants vacate the space and that Entt·y Supervisors are noti­
fied so they can cancel the entt-y permit. 

11.11.2.4.4 Standby Workers should immediately not:ifY 
Attendants and the En tt-y Supervisor in the event of air supply 
failure, contamination, or disruption so that Entrants can be 
dit·ected to switch to e mergency bottled air and leave the space. 
Where Standby Workers a lso are assigned or acting as Attend­
ants, they should communicate this information to the 
Entrants. 

11.11.2.5 Standby Workers should have an understanding of 
the emergency response plans established by the Owner/ Oper­
ator or Conu·actor and know what to do dul"ing an emergency. 

11.11.2.6 Standby Workers conducting cleaning, disposal, or 
hot and/ or cold work operations around the confined space 
should be able to perform these activities in accordance with 
the confined space program and issued permit requirements. 
Unless it has been determined that the space is not a confined 
space, Standby Workers condu cting hot or cold work opera­
tions or other duties inside the space should be u·ained, quali­
fied, and equipped a~ Entrants. 

11.11.3 Standby Worker Qualifications. 

11.11.3.1 Standby Workers should know and comply with the 
requirements of the specific confined space program; hot work 
program; applicable permits; Owner/ Operator, Contractor, 
and indusuy safe work practices; and procedures and govern­
mental regulations that pertain to work assignments. 

11.11.3.2 Standby Workers should understand and be able to 
communicate to the Entt·y Supetvisor the use, limitations, and 
hazards of materials, substances, and equipment approved for 
use in assigned duties. 

11.11.3.3 Standby Workers should know and be able to 
communicate to the Entry Supervisor the hazards inside and 
outside the specific confined space associated with Standby 
Workers ' assigned duties. 

11.11.3.4 Standby Workers should know and be able to 

communicate to the Entry Supetvisor the safe work procedures 
and practices appropriate to the specific internal and external 
confined space hazards and the Standby Workers' assigned 
duties. 

11.11.4 Standby Worker Demonstrated Competencies. 

11.11.4.1 Standby Workers should be able to understand and 
comply with the t·equirements of applicable pet·mits, including, 
but not limited to, permits covering enu-y, hot and cold work, 
and any other activity assigned to Standby Workers. 

11.11.4.2 Standby '"'orkers should be able to properly use 
required PPE and equipment needed to perform their duties. 
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11.11.4.3 Standby Workers should be able to communicate 
with all personnel engaged in confined space oper-ations. 

11.11.4.4 Standby Workers shottld be qualified and able to 
perform assigned tasks. 

11.12 Training. 

11.12.1 General. Al l confined space personne l should be 
trained, educated, and/ or qualified as required by the applica­
ble written confined space pr·ogram and regulatory require­
ments. Training should include, but not be limited to, the 
following: 

(1) General and specific duties and responsibilities for 
assigned work 

(2) Equipment, tools, PPE, respir-atory protection, and moni­
toring instruments to be used for assigned work 

(3) Type and ident ificat ion of confined space to be entered; 
configu ration; structure; obsn-uction; means of entry and 
exit; and materials or substances within, around, or intro­
duced into the space 

(4) Atmospheric, physical, and chemical (toxic) hazard 
awareness, including, bu t not limited to, the identifica­
tion, elimination, mitigation, protection, and conn-ol 
measures applicable to the proposed entry, potential 
exposures, and work 

(5) Certification, registration, or licensing where required 
(6) The physiological and psychological stresses associated 

with the specific confined space, the anticipated hazard 
exposures, and the assigned tasks 

11.12.1.1 Sources of n·aining or- education include, but are 
not limited to, the fo llowing: 

(1) On-the-job (apprentice) n-aining or experience 
(2 ) Company sponsored training or education (internal or 

external) 
(3) Job-required regulatory n·aining or education, including, 

but not Limited to, respiratory protection, hot work, and 
lockout/ tagout, as applicable to duties and assignments 

(4) Government, regulatory, private, and la bm- organization 
n·aining or education programs, such as NFPA or OSHA 
online or on-site courses 

11.12.2 Retraining. 

11.12.2.1 All confined space personnel should be retrained, 
re-educated, or requa lified as required by the confined space 
program or regulations. 

11.12.2.2 All confined space personnel should be retrained, 
re-educated, or requalified when new duties and responsibili­
ties are assigned. 

11.12.2.3 AIL confined space personnel should be retrained, 
re-educated, or requalified when new equipment, types of 
space, or materials are introduced. 

11.12.2.4 All confined space personnel should be retrained, 
re-educated, or requalified when work deficiencies are 
observed. 

11.12.2.5 All confined space personnel should be retrained, 
re-educated, or requalified when certification requires renewal. 

11.12.2.6 All confined space personnel should be retrained, 
re-educated, or requalified when regulatory requirements 
change or the confined space program is revised. 
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11.12.2.7 All confin ed space personnel should be retrained, 
re-educated, or requa lified in the pr-oper use of tools and 
equipment - including, but not limited to, PPE, respiratory 
protection, and mon itoring instruments - in accordance with 
the manufacturers' instructions and industry practices when­
ever new tools or equipment are introduced or whenever 
changes occur in existing tools or equipment. 

Chapter 12 Written Confined Space Program 

12.1 Purpose. The purpose of the wr-itten program is to 
enable the Owner/ Operator, Conn-actor~ or Entrant Employers 
to establish practices and procedures to provide safe and 
healthy work environments for their employees where working 
in confined spaces. 

12.1.1 General. Before confined space operations begin and 
workers enter· the confined space for any rea5on, the Owner/ 
Operator, Contractor, or Entrant Employer should develop and 
implement a written confined space program. The program 
should be made availa ble to all employees and/ or their repre­
sentatives and should include, but not be limited to, the fo llow­
ing: 

(1) Program responsibilities 
(2) Identification and evalua tion of confined spaces 
(3) Identification of personnel involved in the confined 

space entry, including rescue 
(4) SOP su ch as isolation, conn-ol of ignition sources, illumi­

nation, annospheric monitoring, and ventila ti on 
(5) Enn-y permits and other work-related permits and work 

orders 
(6) Other facility safety permits and procedur·es 
(7) Emergency communications and rescu e procedures 
(8) Train ing 
(9) Resources 

(10) Program auditing and change process 
( 11 ) Medical qualifications 
(12) Regulatory, industry, and o ther best practices 

12.1.2 Policy for Contractors. A con n-actor-specific written 
confined space policy should b e developed for those worksites 
where Contractors enter a space. The policy should explain d1e 
following: 

(1) How the Owner/ Operator or e mployer verifi es Contrac­
tors are qualified 

(2) How hazards within and a round the spaces a re communi­
cated to Conn-actors 

(3) How relevant safety information is communicated to 
Conn-actors 

(4) How Contractors are debrie fed after enn·y is comp leted 

12.2 Responsible Person and Responsibilities. The re should 
be one person assigned as the program administrator for the 
company's or facility's confined space entry program. This 
person can be the Owner/ Operator, Conn-actor, Enn-an t 
Employer, or other qualified individual assigned by the Owner/ 
Operator, Conn·actor or Entrant Employer. This individual 
should be identified in the writte n confined space program. 
The program should also establish the roles and responsibili­
ties of all individual positions involved in co nfined space 
enn-ies. As a minimum, the name of the program ad minisn-ator 
s hould be listed along with a list of authorized Entrants, 
Attendants, and Entry Supervisors in a separate document, 
which sh ould be reviewed and updated as needed. Roles such 
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as Gas Tester, Ventilation Specialist, Isolation Specialist, and 
Standby Worker should be assigned. Responsibilit ies for appli­
cable programs such as hot/ cold work, lockout/ ragout, respira­
tory protection, PPE, and rescue should also be identifi ed in 
the confined space entry program. Other individuals, if 
needed, can be assigned by the Entry Supervisor. Chapter 11 
provides a list of roles and required training. 

12.2.1 Program Development Responsibility. A written 
confined space entry program should be developed and main­
tained by the Owner/ Operator, Contractor, or Entrant 
Employer fix every wol-kplace in wh ich confined space enu-ies 
will occur. The program should comply with all applicable 
regulatory requirements and industry standards and practices. 
'I\The1-e a conflict may exist between O.vner/ Operator, Contrac­
tor, and Entrant Employer programs, the prejob evaluation 
should identifY which requirement applies, otherwise the 
stricter or more restrictive of the requirements would be appli­
cable . 

12.2.2 Employee Involvement. Employers should ensure that 
employees who perfonn confined space operations, and/ or 
their authorized representatives, are involved in the develop­
ment and implementation of the written confined space 
program and the observation of program elements such as 
atmospheric monitoring. 

12.2.3 Written P rogram Access. Employers sh ould provide all 
employees and/ or their authorized 1-epl-esentatives, as well as 
any contractors performing confined space operations, a copy 
of or instruction on how to access the facility's written confined 
space enu-y pmg1-am. 

12.2.4 Roles and Responsibilities. The written confined space 
program should establish the roles and responsibilities of all 
ind ividua ls involved in confined space operations. As a rnini­
mum, the confined space program administrator sh ould be 
identified as the person responsible for managing the program. 
Chaptel- 11 provides a list of roles and required training. 

12.3 Reporting Unsafe Conditions. The written confined 
space program should state that all management and employ­
ees should follow a ll confined space p1-ogram policies and rela­
ted safety procedures. The program should also require that 
anyone involved in confined space entry operations who feels 
that an unsafe condition exists has the authority to inunediately 
stop work and report their concerns to th e Atte ndant or Entry 
Supervisor. Entrants should leave and/ or not enter the space 
until d1e concern is addressed. 

12.4 Periodic Review. The \Vritten confined space program 
should be reviewed at least annually by the O wner/ Operator, 
Contractol-, or Entrant Employer and the worke1-s involved in 
the confined space operations to determine if the program is 
effective in providing safe operations for confined space 
entries. Additionally, if a change occurs that affects the 
confined space- su ch as a change in configuration, contents, 
or operations - the program should be reviewed and revised 
prior to the next entry. 

12.4.1 If a confined space-related nea r-miss, i1'"Uury, accident, 
or equipment failure occurs, the confined space program 
should be reviewed and, if necessary, modified to address any 
deficiencies prior to permitting subsequent entries. 

12.4.2 The written confined space p rogram should be 
approved, signed, and dated by appropl-iate management as 
designated in the program. 

12.5* Identification of Confined Spaces. Prior to employees 
entel-ing a confined space(s), Owners/ Operators 01- Enu·an t 
Employers should conduct a hazard safe ty analysis audit of the 
space(s) in accordan ce with Chapter 4. The recognized inher­
ent and adjacent hazards should be documented, including the 
most probable hazards that can be introduced based on work 
likely to be performed in the space(s) . 

12.6 Program Procedures. The wl-itten confined space 
program should describe the procedures used to evaluate 
confined space hazards and identify acceptable entry condi­
tions. Entry Supe1-visors sh ould use the critel-ia listed in Chap­
ters 6 and 7 to identifY and evaluate hazards and the 
procedures listed in Ch apters 7 and 8 to e liminate, mitigate, o r 
control the hazar(l5. 

12.7 Atmospheric Monitoring. The written confined space 
program should specify the gas monito r (s) and other aunos­
phel-ic testing instrumentation and procedures to be u sed for 
confined space operations, includin g information addressing 
inspection , mainte nance and repair, calibra tio n , calibra tion 
frequency, bump testing, and limitations of aunospheric instru­
men ration. 

12.7.1 * The written confined space program should specifY 
atmospheric conditions that a llow or proh ibit entry. 

12.7.2 The written confined space program should specifY 
when and how atmospheric monitoring is conducted. 

12.7.3 The written confined space progt-am sh ould specifY 
who is responsible for inspection, maintenance, repair, calibra­
tion, daily accuracy test (bump test), selection, and assignment 
of atmosphel-ic monitoring equipment. 

12.7.4 The written confined space progt-am should specifY 
who is responsible for maintaining aunospheric monitor 
instructions and manuals, insu-ument history, and cal ibration 
records, as well as where and for how long they a re mainta ined 
and who has access to them. 

12.8 Ventilation. The written confin ed space pmgt-am should 
contain information about the selec tion, use, and maintenance 
of mechanical ventilation equipment for confined space enu-y 
and who is responsible for determining ventilation require­
men ts. 

12.8.1 The written confined space progt-am sh ould specifY 
when and h ow mechanical ventila tion will be used in confined 
spaces. 

12.8.2 The written confined space program should specifY if 
additional or special mechanical ventilation may be required 
for particular tasks, such as welding or using flammable 
solven t~. 

12.9 Rescue. The written confined space progt-am should 
state that all rescue provisions should be ide ntified prior to 
entry and during work site analysis in accordance with Chap­
ter 10. The program should a lso make clear that d1e Rescue 
Service is responsible for all rescue operations. It shou ld state 
that wherever possible, a ll confined space entries should be 
done with Entrants wearing a full-body harness attached to 
e ither a mechanical retrieval device or to a fixed ol~ect outside 
the space. Personal fall a rrest may be necessary depending on 
the configuration of the confined space relative to entry opera­
tions. \1\Thile self-rescue and non-entry rescue a re always a 
consideration, they might not always be possible . Therefore, a 
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comprehensive emergency rescue response should be devel­
oped. 

12.9.1 The written confined space program should designate 
the person(s) responsible for maintaining and inspecting the 
mechanical t·etrieval, personal fall arrest, and rescue equip­
ment. The program should state that all equipment must be 
inspected prior to use, regardless of how frequently it is other­
wise inspected. 

12.9.2 The Owner/Operator or Entrant Employer should 
indicate the type of personal fall arrest equipment that will be 
used during entries. 

12.10 Personal Protective Equipment (PPE). The written 
confined space program should indicate the person(s) respon­
sible for the selection, inspection, and t·epait· and maintenance 
of PPE and for cross-referencing the program against other 
PPE policies, such as the respiratory protection program, the 
facility's PPE policies or procedures, industry standards, practi­
ces, and government regulations. 

12.11 Isolation Program (Lockout/ Tagout). If there is an 
energy source that can create a hazard in or around the 
confined space during eno-y operations, then the written 
confined space program should identifY an Isolation Specialist 
to address the situation. (See Chapter 8.) Additional information 
can be obtained by cross-referencing the employer's isolation 
program. 

12.12 Hot/ Cold Work. The written confined space program 
should reference all facility hot/ cold work pol.icies. 

12.13 Permits. The written confined space program should 
include the facility's confined space entry permit. (See ChajJ­
te?·J3.) 

12.14 Training. The written confined space program should 
include information on required training and the person(s) 
responsible for ensuring that all employees receive the proper 
u·aining required by their job assignment. 

12.14.1 Genet·ic training materials can be used for initial u·ain­
ing; however, the written confined space program should indi­
cate that all workers should be trained on the worksite's 
specific confined space hazards, procedures, and equipment 
before they are authorized to perform any confined space 
program function. 

12.14.2 The written confined space program should indicate 
the person(s) responsible for maintaining u·aining records. 

12.14.3* The written confined space program should indicate 
any and all retraining requirements, which should detail when, 
under what circumstances, and which workers engaged in 
confined space operations should comply according to regula­
tory, industrial, and Owner/Operator or employer policies and 
following the guidance provided in Chapter 11. 

12.15 Recordkeeping. The written confined space program 
should indicate the person (s) responsible for maintaining 
confined space program records, including cancelled permits. 
All permits should be maintained for a period of at least 1 year. 
(See Chapter 14.) 

12.16 Contractors. The written confined space program 
should provide a means to inform those working at the work­
site of all hazards and potential hazards within and around all 
confined spaces where they are working. If a joint operation or 
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entry is to be conducted, the applicable permits should detail 
operations management control t·esponsible fot· the enO)'· 
Employers should ensure that the program details how 
Contractors/ Subcontractors are debriefed after confined space 
operations and eno·ies, how the debriefing should be docu­
mented, and who is responsible for the debriefing. The 
program should also indicate that if applicable procedures are 
not followed, the Conn-actor/Subcontractor can be subject to 
discipline, including work stoppage and/ or removal from the 
facility. 

12.17 Reporting of Accidents or Near Misses. The wTitten 
confined space program should indicate to whom all accident~ 
or near misses, including fa.i lures of retrieval systems, ven tila­
tion systems, and the activation ofaunospheric monitor alarms, 
should be reported. The facility's incident investigation proce­
dure should be cross-referenced and followed. 

12.18* General Fitness for Duty Evaluation. The wt·itten 
confined space program should include evaluation criteria for 
the physical and mental capabilities of personnel assigned to 
work in confined space operations. The program should 
consider all actual and potential hazards and operations. The 
program can reference indusu·y and regulatOI)' medical evalua­
tion procedures, including, but not limited to, respirat01-y 
protection capability, exposure determinations, and physiologi­
cal and psychological stresses that might be present during 
confined space enu·ies. Physiological and psychological so·esses 
can include climbing ladders, heat stress, and claustrophobia. 
Records should be maintained in accordance with applicable 
regulations and workplace rec01·d retention policies. 

Chapter 13 Pre-Entry Evaluation and Entry Permit 

13.1 * General. The Entry Supervisor should perform a pre­
entry evaluation immediately prior to aU entries into a 
confined space. If hazards or potential hazards are identified 
that cannot be eliminated, mitigated, or controlled prior to 
entry, then the Entry Supervisor should not issue a permit. 

13.1.1 The permit should be d isplayed at the confined space 
location. Permit~ should be marked as cancelled after the time 
allowed on the permit has expired, the work is completed, or a 
change in conditions requires cancellation and a new or reis­
sued perm.i t. 

13.1.2 Cancelled permits should be retained for at least 1 year 
and should be made available for Entt-y Supervisors to review 
prior to entering a confined space. 

13.1.3 Permits should be limited to one shift. If work activity 
exceeds one shift, the permit should be reissued. In addition, 
permits should be considered cance lled if personnel or condi­
tions change. 

13.2 Pre-Fntry Evaluation and Permit Elements. A pt·e-entry 
evaluation and permit s hould be developed or adopted to meet 
the needs of the work activities of the Owner /Operator or 
Entrant Employer. The evaluation and permit can be a single 
form or two separate forms. Subsections 13.2.1 through 13.2.11 
detail elements of each form, how they sh ould be used, and 
why they are important. Each element can be modified to meet 
job task requirements and/ or the responsible party's confined 
space and other applicable program management require­
ments. Each element of the permit has an in-depth section that 
the Owner/ Operator, Entrant Employer, Entt-y Supervisor, 
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Attendant, and Entrant should be familiar with and should 
address, as required under the training program. At minimum, 
the elements listed in 13.2.1 through 13.2.11 should be 
addressed on the Owner's/Operator's or Entrant Employer's 
pre-entry evaluation/permit. An example of a combination 
pre-entry evaluation/permit is provided in Figure B.l. 

13.2.1 Confined Space Identification. The confined space 
should be clearly identified on the permit and include the 
following: 

( 1) Location. The location of the confined space should be as 
precise as possible and include, if necessary, the address 
of the location, street or crossroads near the site, building 
location and/ or number, room or space numbet-, 
assigned facility equipment or confined space identifica­
tion number, or globa l positioning system (CPS) coordi­
nates. lf there is a space similar to the one on the permit, 
additional information should be added to the permit to 
ensure the correct space is identified by all personnel. 

(2) Description. A detailed description of the space can assist 
personnel in correctly identifYing the confined space. For 
example, a description might include the type of space 
(e.g., tank, silo, vault), its function (e .g ., fuel oil waste, 
grain hopper), and/ or irs physical amibutes (e.g., type of 
material, color, size, shape) . 

13.2.2 Work Activities. The work activities to be performed in 
the confined space should be clearly identified on the permit 
and include the following: 

(1) Time. The permit should indicate the date(s) and time(s) 
the permit is valid. Permits are void once the permit 
date(s) / time(s) have expired. 

(2) Work. T he permit sh ould outline tl1e specific work to be 
conducted in the space. lf there is a change in the scope 
of work or its location, work should stop until it is evalu­
ated if a new permit needs to be issu ed. Work not identi­
fied on the permit should not be done without the 
approval of the Entry Supervisor and might require a n ew 
permit. 

13.2.3 Pre-Entry Evaluation. All confined spaces should have 
a pre-entry evaluation. The intent of this evaluation is to make 
sure the confined space is examined before any work activity 
begins to confirm b oth existing and potential hazardous condi­
tions do not inherently exist within or adjacent to the confined 
space and that the potential for hazardous conditions to arise 
during confined space operations is considered. The Entry 
Supervisor should sign off on the evaluation . lf no hazat-dous 
conditions exist, work can proceed. lf any hazards do exist, the 
Entry Supervisor should complete the permit indicating the 
appropriate e limination, mitigation, and control measures to 
be implemented to ensure safe entry. 

13.2.4 Hazard Identification. The Entry Supervisor should 
identifY all actual and potential hazards on the permit and incli­
cate methods to eliminate, mitigate, or control the hazards to 
reduce risk to an acceptable level. The Entry Supervisor should 
ensure personnel are informed about all hazards in and 
around the space, including inherent hazards, introduced 
hazards, and adjacent hazards. 

13.2.4.1 Inherent Hazards. Inherent hazards include, but are 
not limited to, the design, structure, configuration, size, and 
physical condition of the space, as well as any equipment within 
the space. (See Chaptm· 6. ) It might not be possible to e liminate, 
mitigate, or control these hazards, but measures can be taken 

to assess their risks and take precautions. For example, where a 
steep laddet- is needed to entet- a fi.1el tank, the ladder's config­
uration is not changeable - but the way in which supplies are 
brought into the space can be altered. The worker does not 
have to cany supplies down the ladder; instead, they can be 
lowered down. 

13.2.4.2 Introduced Hazards. Introduced hazards a re typically 
brought into the space by workers o r because of the wot-k proc­
ess. The introduction of materia ls, personnel, and work 
processes should be evaluated carefi.illy to ensure that they do 
not create a hazardous condition. These are hazards that can 
be eliminated, mitigated, or controlled, making them a key 
element in a risk assessment. An example of an introduced 
hazard is the materials brough t into a space to clean, such as 
solvents used to clean a tank, which can create a hazardous 
level atmosphere . The condition of the space can be altered by 
the work process, for example, where workers disturb settled 
materials, such as fish processing or other biological waste. The 
disruption of the materials can allow u-apped levels of hydro­
gen sulfide gas to be released, which can o-eate a hazardous 
atmosphere . 

13.2.4.3 Adjacent Hazards. Adjacent hazards are not in the 
confined space but are in close proximity and can impact oper­
ations in the space by entering tl1rough openings or otl1e r 
means. Examples of adjacent hazards include, but a re n ot limi­
ted to, toxic smoke fi-om a nearby fire or hot work, flammable 
vapors from a spill or release o utside the space, and inu-oduc­
tion of a hazard through a common wall with an adj acent space 
whet-e wOt-k is in pt-ogress. Entry Supenrisot-s should recognize 
that adjacent hazards exist, or can potentially exist; should 
recognize and inspect the surrounding area; and should 
provide safeguards to e liminate, mitigate, or control all adja­
cent hazards. 

13.2.4.4 Hazard Control. The Entry Supervisor should iden­
tifY all hazards and provide requirements to e liminate, miti­
gate, or control them on the permit. (See Chapter 8.) Where 
hazards are inherent, they sh ould be recognized and measures 
should be developed to t-educe worker risk. Controls should be 
clearly outlined on the permit and include such measures as 
outlined in 13.2 .4.4.1 through 13.2.4.4.5. 

13.2.4.4.1 Atmospheric Monitoring. The Entry Supervisor 
should understand and include atmospheric monitoring 
requirement~ on the permits for applicable hazardous condi­
tions, which include, but are not limited to, oxygen-deficient, 
oxygen-enriched, flammable or explosive, toxic, irritant/ corro­
sive, or asphyxiating atmospheres. Atmosph eric monitoring 
might be required intermittently m- continuously. The 
frequency of mon itoring depends on the work bei ng 
performed and other potential introduced or adj acent hazards 
that could alter the aunosphe ric conditions in and around the 
confined space. T he permit should d etail what atmosp heric 
monitoring should be done, by whom, and at what levels 
personnel should exit the space. 

13.2.4.4.2 Atmospheric Ventilation. The Enu-y Supervisor 
should understand ventilation methods and requiremen ts. The 
Enu-y Supervisor should verifY that ventilating a confined space 
with fresh a ir before and during confined space work can 
reduce or remove atmospheric contaminants. Ventilation, espe­
cially dtu-ing warmer months, can also provide t-elief from ther­
mal su-ess. The permit should outline what ventilation shou ld 
be used prior to and during entry. If ventilation will block 
access into or out of th e space, the permit should outline 
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procedures to ensure worker safety during operations. In sinta­
tions where ventilation is not a feasible means of making a 
space safe for entry due to flammability issues, other control 
methods must be used. Chapters 8 and 9 provide information 
on hazard conu·ol. 

13.2.4.4.3 Personal Protective Equipment (PPE) . The permit 
should address Entrant and Attendant PPE requirements for 
specific work, such as entry into inert atmospheres, cleaning, or 
painting. 

13.2.4.4.4 Other Permits. All additional permits needed for 
work to be performed in and around a confined space should 
be listed on the entry permit. 

13.2.4.4.5 Grounding and Bonding. If the confined space or 
the ventilation or equipment brought into the space need to be 
grounded or bonded, then that information should be indica­
ted on the permit as a control. 

13.2.5 Communications. The Entry Supervisor should select 
and indicate on the permit the appropriate methods of 
communication, and should document h ow communicatio n 
will be maintained, as follows: 

(1) VerbaL Acceptable if line of sight is maintained 
(2) Radio. Permit to indicate test intervals 
(3) Rescue request. Permit to indicate how rescue team will be 

notified 

13.2.6* Rescue. Confined space rescue methods should be 
understood before entry into a confined space. Regardless of 
whether a confined space has hazards or not, the Owner/ Oper­
ator or Entrant Employer should ensure rescue is available and 
appropriate to the space and operations. All confined spaces 
should have a rescue incident action plan, that describes how 
t·escue will be attempted. The inc ident action plan should be 
available to Enu·y Supervisors, Attendants, and Entrants. The 
incident action plan should be attached to the entry permit. 
vVhere an emergency response team is requit·ed by the incident 
action plan, the team should be notified of applicable confined 
enu·ies, including their location, hazards, and duration. The 
following at·e the fow· types of rescue: 

(l) Self-Tescue. Rescue before needing assistance. The 
Entrants( or Attendants) identifY a prohibited or danger­
ous condition and exit under their own power. Self~rescue 
sh ould not be included in a permit. 

(2) Attendant Rescue. The Attendant assists the Entrant to 
vacate the space. The Attendant may activate and use a 
rescue system (outside the confined space) . 

(3) Ent1y Rescue. Includes the following: 

(a) Rescue available. There is a Rescue Service that ha~ 
been identified and evaluated, and is able to 
respond in a timely manner should there be a need. 

(b) Rescue standby. A Rescue Service is standing by the 
confined space, t·eady and equipped to make imme­
diate entry. 

13.2.7 Entrants. The Entrant's name should be printed on 
the entry permit. The Entrant should sign the entry permit, 
indicating that they have been u·ained in confined space entry 
and have reviewed all the h azards associated with the permit­
specific enu-y, including which condition changes would 
require their immediate evacuation. For multiple Enu·ants, a 
sign-in sheet can be attached to the permit. 
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13.2.8 Attendan t. The Attendant's name should be printed on 
the enu-y permit. The Attendant should sign the entry pet·mit, 
indicating that they have been u·ained in confined space entry 
and have reviewed all the hazards a~sociated with the permit­
specific entry. The Attendant must be aw;u·e of all potentia l 
hazards in the confined space, including p ossible behavioral 
effects related to hazard exposure. An Attendant must remain 
in constant contact with the Enu·ant until relieved by another 
Attendant, maintain communication with d1e Enu·ant, m onitor 
activities, and order evacuations where needed. The Attendant 
also performs non-entry t·escue or s ummons a t·escue team, if 
necessat-y, and cannot perform any o ther duty that might inter­
fere with the primat-y duty of ensuring the safety of the Entrant. 
If the work or hazards change fi·om what is stated on the 
permit, the Attendant should order Enu·ants to vacate. 

13.2.9 Entry Supervisor. The Entry Supervisor is responsible 
for all aspects of the enu·y and issuance of the entry pet·mit. 
The Enu·y Supervisor should sign the permit, indicating d1at 
they have b een u·ained in confined space entt-y and have 
reviewed all the hazards associated with the permit-specifi c 
entry. They must be aware of a ll potentia l hazards in each space 
and the SOP and equipme nt required for each entty If a space 
has been evacuated due to a change in conditions, the Entry 
Supervisor should re-evaluate the space and issue a new permit. 

13.2.10 Cancel Permit. Each permit should have an a rea on 
the permit to mark the permit as cancelled. A permit can be 
cancelled at the end of the work activity by the Attendant or 
Entrant, o r at any time by the Attendant, Entrant, Enu-y Super­
visor, or safety p wfessional because of hazards. The reason the 
permit was cance lled (e.g., work was comple ted, conditions 
changed) should be documented on the permit. 

13.2.11 Rescue and Emergency Contact. The entry permi t 
should indicate emergency rescue and contact information . 

13.3 Reclassification and Alternate P rocedures. A modified 
permit that includes the alternate procedures and reclassifica­
tion option is provided in Figure B.2. 

Chapter 14 Recordkeeping 

14.1 Purpose. The purpose of this chapter is to assist 
Owners/ Operators or Entrant Employers with confined spaces 
and/ or es tablished confined space programs in assessing their 
record-keeping needs and establishing a records retention 
pmgram. 

14.1.1 Gen eral. All records required by or associated with a 
confined space program - including, but not limited to, pre­
entry evaluations, all enu-y permits, other associated permits, 
atmospheric monitoring insu·ument calibration, employee 
exposure test result~, and any additional documents deemed 
necessat-y by the confined space progt·am - should be main­
tained by the Owner/ Operator or Entrant Employer for a mini­
mum of 1 year to allow for an annual review of the program. 
'<\'here required by regula tions or e mployer policy, records 
shall be maintained for the established period. 

14.2 Employer Site Records. 

14.2.1 Documented evaluation and classification for each 
confined space should be maintained for the duration of occu­
pancy or until permanently eliminated. 
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14.2.2 Owners/Operators or Entrant Employers should 
conduct annual reviews of programs, permits, and other 
records associated with confined space activities for continued 
compliance and effectiveness. Record maintenance and reten­
tion requirements should be updated as needed. CotTective 
action taken as a result of program review should be documen­
ted and maintained for a period of 1 year from the date of the 
review or longer, as required by company policy or regulations. 

14.2.3 Owners/Operators or Entrant Employers should 
inspect, test, and maintain confined space monitoring and cali­
bration equipment, PPE and respiratot-y protection equipment, 
breathing air supply and ventilation equipment as required by 
their respective programs, industry practices, and applicable 
regulations. Inspection, testing, and maintenance records 
should be maintained for a minimum of l year following the 
activity, or longer if required by company policy or regulations. 

14.3 Employee Records. 

14.3.1 Owners/ Operators or Enu·ant Employers should imple­
ment programs to retain and maintain employee training, 
retraining, education, certification, competency, and qualifica­
tion documentation for the duration of employment or longer, 
as required by company policy, industry practices, or regula­
tions. 

14.3.2 Owners/Operators or Entrant Employers should 
develop and maintain an up-to-date roster of workers trained, 
educated, qualified, and authot·ized to participate in specific 
confined space operations as part of the confined space 
program. (See Section 5.8.) 

14.3.3 Owners/Operators or Entrant Employers should main­
tain employee confined space medical evaluation-related docu­
ments for 30 years past the last employment date of an 
employee in conjunction with the confined space program, 
industry practices, or regulations. 

Chapter 15 Management of Change (MOC) 

15.1 Purpose. 

15. 1.1 This chaptet· pmvides information for establishing a 
management of change (MOC) system for confined space 
operations. Its purpose is to establish and implement proce­
dures needed to pmvide for continuous safe operating condi­
tions and work practices whenever change or modifications -
other than changes in kind- occur, including, but not limited 
to, the following: 

(1) In confined space classification, configuration, equip­
ment, materials, content, scope of work, opet·ating proce­
dures, processes, or personnel 

(2) To Owner/ Operator and Contractor confined space 
programs 

(3) To other applicable programs, industry practices, or regu-
latory requirements 

15. 1.2 Owners/ Operators should conduct MOC t·eviews when­
ever permanent or temporat-y changes impact upon confined 
spaces in their facilities. 

15.2 Responsibilities and Communication for Implementing 
MOC. For an MOC system to function effectively, confined 
space Owners/ Operators or Entrant Employers and their 
pet·sonnel -including, but not limited to, Operations Person­
nel, Enu·ants, Attendants, Entry Supervisors, and Rescuers -

should be able to recognize confined space-related deviations 
and changes that are signifi cant enough to u·igget· an MOC 
review. Once a deviation or change u·iggers an MOC review, 
facility Owners/ Operators or Entrant Employers should assign 
qualified personnel and resources to determine what changes, 
if any, are needed in the confined space program and hazard 
control measures. Owners/ Operators and Enu·ant Employers 
should then implement the changes in their prognuns and 
procedures to ensure confined space operations are conducted 
safely. 

15.3 MOC Process and Activation. The MOC process should 
be developed, implemented, communicated, and documented 
to ensure that changes and deviations affecting confined spaces 
have been reviewed and authot·ized. The MOC process should 
ensure that changes to equipment, processes, personnel, proce­
dures, or materials affecting confined spaces are properly 
reviewed against the original confined space hazard assessment 
and that hazard elimination, mitigation, and control measures 
applicable to the specific confined space are re-evaluated and 
changed if needed. The MOC process, if well implemented, 
can help prevent or m inimize confined space incidents and 
accident5 associated with changes or modifications to confined 
space work. 

15.3.1 Owners/ Operators and Conu·actors/ Subconu·actors 
should assign qualified persons familiar with the confined 
space requit·ements and fami liar with the applicable equip­
ment, processes, materials, and operations to review the MOC 
form . These qualified persons should ident:if}' potential MOC 
issues affecting the worksites' confined spaces, develop pt·even­
tive and protective measures, and propose changes to the 
confined space program, as well as other applicable programs, 
for appmval and implementation by the Owners/ Operators o r 
Con tractors/ Subcon u·actors. 

15.3.2 Upon completion of the MOC review, the person(s) 
conducting the review should originate and submit an MOC 
form to the Owner/ Operator or Conu·actor/ Subcontractor for 
authorization prior to implementing any change affecting a 
confined space. The confined space progt·am should be revised 
to reflect permanent MOCs. An example of an MOC form is 
shown in Figure D.l. 

15.3.3 After changes to the confined space program have 
been implemented, the MOC form should be reviewed by the 
Entry Supervisor prior to authorizing entry into confined 
spaces. The Enu-y Supervisor should ensm·e that all confined 
space program requirements and documentation have been 
fully addressed and that any changes were consistent with the 
original or updated confined space classification and hazard 
assessment documentation prior to providing authorization for 
confined space entry. 

15.4 MOC-Warranted Confined Space Changes. 

15.4.1 Equipment Changes Affecting Confined Space. 
Owners/Operators and Contractors/ SubcOtlU·actors should 
initiate an MOC pmcess whenever the add ition, modification, 
or removal of equipment might require new or revised 
processes, procedures, documentation, or training for the 
confined space work. Examples of changes to confined space 
equipment include, but are not limited to, changes to the 
following: 

(1) Physical configuration of the space (e.g., external or 
internal dimensions of space, construction materials, 
physical condition) 
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(2) Entry or internal access portals and paths, including the 
number, size, and configw·ations that can affect ingt·ess/ 
egress routes) 

(3) Internal equipment (e.g., agitators, dampers, piping, 
obstructions, safety critical equipment, system parts) 

(4) Instrumentation and monitoring (e.g., monitors, elecu·i­
cal controls, program/ control logic or set/ alarm points, 
calibration, testing, process conu·ols) 

(5) Elecu·ical, hydraulic, pneumatic, or mechanical equip­
ment 

(6) Electrical classification of equipment 
(7) Class ification of a space (new classification resulting in a 

confined space that previously was not, or reclassification 
resulting in it no longer being a confined space) 

15.4.2 Confined Space Process Changes. Owners/ Operators 
and Conn-actors/ Subcontractors should initiate an MOC proc­
ess whenever there are changes to confined space or adjacent 
processes, work practices, or procedures that can impact previ­
ously established confined space programs and classification 
and hazard assessment data. Examples of changes to the 
confined space process include, but are not limited to, the 
following: 

(1) Planned confined space or adjacent work activities (e.g., 
welding, cleaning, maintenance, repairs, testing, monitor­
ing) 

(2) Hazardous atmospheric conditions inside or outside the 
space (e .g., levels of oxygen, combustible gases, toxic 
gases) 

(3) Physical factors (temperature, humidity, noise, radiation) 
(4) Safe upper and lower operating limit5 (e.g., temperature, 

pressure, flow, composition) 
(5) Changes in ventilation that could affect displacement, 

dilution, or removal of air contaminants within the space 
(6) Additions ot· changes to preventative maintenance, isola­

tion, or lockout/ tagout procedures 
(7) Improper application of inspection, testing, preventative 

maintenance, isolation, or lockout/ ragout procedures 

15.4.3 Confined Space Content/ Chemical Changes. Owners/ 
Operators and Contractors/ Subcontractors should institute an 
MOC process wherever changes in the materials, contents, or 
chemicals stored or used in confined spaces could impact 
previously established confined space classification and hazard 
assessment data. Examples of changes to the confined space 
content/ chemicals include, but are not limited to, the follow­
ing: 

(1) The type, amount, or compos ition of contents/ chemicals 
stored in a confined space that can affect electrical 
hazardous area classifications, hazardous atmosphere 
considerations, ait'-monitoring provisions, ventilation 
requiremen ts, PPE requirements for Enu·ants, or rescue 
preparedness 

(2) The introduction or use of new or changed hazardous 
chemicals or other materials inside a confined space that 
might present or produce chemical or physical hazard 
exposure concerns to Entran ts 

(3) The use of new or different materials or chemicals whose 
release outside of the confined space could affect the 
confined space 

( 4) Spills or releases of flammable, combustible, or toxic 
liquids, vapors, gases, or dusts from operations occurring 
elsewhere within the faci lity that could affect confined 
space operations 

2022 Edition 

15.5 MOC Completion and Verification. Owners/ Operators 
and Contractors/ Subcontractors should develop and imple­
ment an MOC verification process to confirm that the potential 
safety impacts and consequences from the proposed changes 
or deviations have been properly addressed. The MOC form 
should verifY that all required MOC action items are comple te; 
the confined space classification / hazard assessments have been 
updated; and the confined space program, entry procedure, 
and rescue plan have been revised accordingly. The Eno-y 
Supervisor should determine the requirements for safe eno-y, 
issue the necessary permit5, and ensure compliance to 
commence confined space operations. An MOC completion 
and verification process should confirm, but not b e limited to, 
the following items: 

(1) Construction and equipment is in accordance with design 
specifications. 

(2) Confined space safety, operating, maintenance, and 
emergency procedures are in place and are appropriate 
for the planned activity. 

(3) An updated confined space classification and hazard 
assessment has been performed and recommendations 
have been implemented before startup. 

(4) Requiremen ts and authorizations in the MOC have been 
met. 

(5) Retraining, re-education, 01· requalification of each affec­
ted employee in regard to the changes has been comple­
ted and documented. 

(6) Assurance has been received that all requirements and 
authorizations in d1e MOC have been fulfi lled and docu­
mented. 

Chapter 16 Prevention Through Design (PtD) 

16.1 Purpose. The purpose of this chapter is to provide infot·­
mation for establishing a prevention through design (PtD) 
process for confined spaces to eli minate hazards and reduce 
risk by sntdying safety impacts during the initial stages of 
design rather d1an relying on reactive hazard isolation and 
conu·ol approaches. 

16.2* Background. A PtD concept seeks to initiate a design 
process to reduce or eliminate inherent risks and hazards asso­
c iated with the design of facilities, equipment, and products. 
PtD can minimize reo·ofitting conu-ol costs and the use of 
labot'-intensive administrative hazard control m easures. The 
root PtD concepts and approach have a direct relationship and 
benefit to hazm·d and risk reduction effort5 associated with 
confined space eno-y and rescue operations. Specifically, d1e 
application of PtD concepts by Owners/ Operators and 
Contractors/ Subconu·actors to confined spaces targets two 
types of interactions- the conso·uction and / or installation of 
new confined spaces, and the redesign, retrofit, and/ or renova­
tion of confined spaces to eliminate, control, or minimize 
hazards. 

16.3 Responsibilities. PtD is facilitated when Owners/ Opera­
tors provide resources and assign safety professionals and engi­
neers to effectively collaborate during the early stages of a 
capital project process. For a PtD process to function effec­
tively, confined space Owners/ Operators must understand the 
hierarchy of hazard controls and recogn ize which confined 
space hazards and risks can be reduced through improved 
design or redesign. Once an oppornmity to reduce risks 
through a PtD process is identified, facility Owners/ Operators 
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should gather the appropriate qualified people and resources 
to perform a PtD review. 

16.4 PtD Process and Activation. PtD has been recognized 
and formalized by consensus safety organizations, including, 
but not Limited to, OSHA, NIOSH, ANSI, and od1er consensus 
safety organizations and indusu·y associations. However, mere 
are no current regulatory requirements or consensus standards 
mat specifically addt·ess fOI·mal PtD processes specific to 
confined spaces. Nonmandatory PtD standards and guidelines 
have been developed, published, and disseminated to the 
public. Confined space Owners/ Opet·atot·s and Contractors/ 
Subconu·actors should consider the following, which can be 
used to initiate and implement PtD to reduce and eliminate 
confined space risks and hazar(l5: 

(1) Integrating PtD concepts into an MOC process when eval­
uating potential hazards, risks, and control measures for 
new confined spaces or when making changes or renova­
tions in existing confined spaces (see aLso Chapter 15) 

(2) Using risk assessment and a coinciding hierarchy of 
controls to attain an acceptable level of risk when 
performing confined space risk assessments and during 
development of confined space enu-y pt·ocedures/ permits 
and rescue plans 

(3) Investigating confined space incidents and near-misses to 
evaluate the benefit of PtD concepts to the root cause 
analysis and corrective action process 

( 4) Providing training on PtD concepts, practices, and bene­
fits to facility managers, supervisors, engineers, and EHS 
professionals 

16.5 PtD Warranted Confmed Space Changes. Subsections 
16.5.1 through 16.5.4 provide examples of how PtD concepts 
can be utilized by Owners/ Operators and Contractors/Subcon­
tractors to reduce or eliminate me hazards and risks associated 
willi confined space enu·y and rescue operations. 

16.5.1 PtD to Eliminate Confined Space by Definition. PtD 
can be used by Owners/ Operators and Conu·actors/ Subcon­
tractors to eliminate hazards by designing ot· redesigning the 
confined space in such a way that it no longer meets the 
requirements to be defined as a confined space, including, but 
not Limited to, the following: 

(1) Eliminating me need to enter the confined space and 
perform wot·k by using t·emotely operated tools, fixed 
monitoring devices, viewing windows or cameras, or 
remote grease joints; redesigning the work or mainte­
nance tasks; or relocating Cl'itical valves/ equipment 
out~ide space 

(2) Eliminating restricted means of entry and exit by replac­
ing ladders willi steps/stairs, enlarging openings/ access 
pallis, using standard door·way openings, or adding access 
points 

(3) Designing the space for continuous employee occupancy 
by improving ventilation, illuminating space, or altering 
space configuration 

16.5.2 PtD to Eliminate Serious Hazards. PtD can be used by 
Owners/ Operators and Contractors/ Subcontractors to elimi­
nate hazards by designing or redesigning the confined space in 
such a way lliat it no longer has serious hazards, including, but 
not Limited to, the foiiO\ving: 

(1) Substituting or eliminating hazardous chemicals mat 
present potential hazardous atmospheres (e.g., using 
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combustible liquids with reduced flash points, using 
corrosives and toxics that have a lesser exposure concern) 

(2) Eliminating serious safety hazards (e.g., installing fixed 
guards/covers on mechanical and electrical equipment 
hazards, installing rai l.ings and/ or fall protection points 
into the space, installing energy isolation lockout points 
outside of the space, removing or guarding exposure to 
sharp/heated/slippery surfaces) 

(3) Preventing engulfment or entrapment hazards (e.g., 
designing pipes, valves, and line breaks to allow for block­
ing and bleeding of lines out~ide of me space; designing 
the space opening to a llow for easy emptying of contents; 
altering configuration of me space to prevent entrap­
ment) 

16.5.3 PtD to Facilitate Rescue of Entrants. PtD can be used 
by Owners/ Operators and Contractors/Subconu·actors to elim­
inate hazards by designing or redesigning me confined space 
in su ch a \vay mat rescue is facilitated, such as, but not limited 
to, the following: 

(1) Designing or redesigning the space to a llow for two open­
ings for rescue 

(2) Designing or redesigning openings to a llow unobstructed 
access of rescue/ retrieval equipment 

(3) Permanently mounting a davit arm, receiver, or oilier 
fixed anchor point at me space opening 

( 4) Designing spaces to allow external rescue of Entrants 

16.5.4 PtD Reference Standards and Guidelines. Several 
agencies have developed standards and guidelines lliat refer­
ence and discuss the implementation of a PtD process. The 
following is a summarized list of PtD references, sites, and 
standards for funher reference: 

(1) ANSI/ ASSP Z590.3, Prevention 17trough Design: Guidelines 
far Addn1ssing Occupation Hazani~ & Risks in the Design & 
Redesign Processes 

(2) DHHS (NIOSH) 2011-121, Prevention thrmtgh Design: Plan 
for the National Initiative 

(3) ANSI/ AIHA/ ASSP Z10, Occupational Heafth and Safety 
Management System (provides specific reference to use of 
PtD process) 

(4) AIHA's "Prevention through Design: Eliminating 
Confined Spaces and Minimizing Hazards" 

( 5) ANSI/ ASABE S607, Ventilating Manuni Storages to Reduce 
~ntry Risk 

(6) Guidelines for Engineering Design for Process Safety (discusses 
inherently safer design) 

(7) Inherently Safer Chemical Pmcesses, A Life Cycle Approach 
(discusses melliods on making development, manufac­
ture, and use of chemicals safer) 

Annex A Explanatory Material 

Annex A is not a pm·t of the 1·ecommendations of this NFPA document 
Ina is included for informational pmposes only. This annex contains 
explanat01y material, numbered to con·espond with the applicable text 
paragraphs. 

A.l.3 For confined space activities within the United States, 
this guide is intended to incorpot·ate me requit·ements inclu­
ded in OSHA general industry, consu·uction , agricttlnire, and 
maritime standards. 

A.3.3.1 Acceptable Fntry Conditions. See Section 8.4. 
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A.3.3.6.3 Venturi-Type (Eductors). When using air as the 
source of power, these devices work as supply or exhaust. \<\Then 
using steam as the source of power, they should only be used 
for exhaust ventilation. 

These devices are also known as air ejectors, air eductors, or 
air horns. 

A.3.3.13 Confined Space. Tanks, vessels, silos, storage bins, 
hoppers, vaults, and pits are examples of spaces that often have 
limited means of enuy 

A.3.3.17 Contractor. Contractors may employ subcontractors 
who perform wot-k under contract to the primaty conu-actor. 

A.3.3.22 Entrant Employer. OSHA requirements in Subpart 
AA of 29 CFR 1926, "Safety and Health Regulations for 
ConstniCtion," define the term ''enu-y employer" which is 
essentially the same term as "Entrant Employer" in NFPA 350. 
Therefore, recommendations related to entrant employers in 
NFPA 350 would also apply to entry employers in OSHA's 
construction standard. 

A.3.3.26 Explosionproof. See NFPA 70. 

A.3.3.44 Job Hazard Analysis (JHA). FOt- a JHA, the job is first 
broken into a sequence of steps. Each step should analyze some 
major task, which will consist of a series of movements. The 
analyst then looks at each series of movements within that basic 
task. 

Next, all the hazards or potential hazards associated with 
each step are identified. It is important that the entit·e environ­
ment be considered to determine every conceivable hazard 
that might exist. 

Finally, based on the basic job steps and the potential 
hazards, it can be determined what actions are necessaty to 
eliminate, mitigate, or control hazards that could lead to acci­
dents, injuries, damage to the environment, or possible occupa­
tional illness. Each safe job procedure or action should 
correspond to the job steps and identified hazards. 

A.3.3.51 Occupational Exposure Umit (OEL). OELs include, 
but are not limited to, those provided by the U.S. Department 
of labor Occupational Safety and Health Administration 
(OSHA), U.S. National Institute for Occupational Safety and 
Health (NIOSH), American Conference of Governmental 
Industria l Hygienists (ACGIH), and others. These OEL values 
can be defined or expressed as a time weighted average (TWA), 
short-term exposure limit (STEL), or ce iling limit. 

A.3.3.52 Owner/ Operator. An Operator is a person assigned 
by the Owner to represent the Owner. 

A.3.3.56 Permit-Required Confined Space (Permit Space). 
The definition in 3.3.56 is based on 29 CFR 1910.146, "Permit­
Required Confined Spaces." 

A.3.3.81 Supplied Air Respirato r (SAR). SAR units for rescue 
should maintain a separate egress cylinder capable of providing 
enough air for safe exit should the air hose or air supply 
malfunction. 

A.4.1 The Owner/ Operator may outsource this evaluation 
and documentation to a qualified person. 

A.4.3(2) Additional examples include tunnels, tubes, ventila­
tion ducts, and water pipes. The Entry Supetvisor should 
ensure all exit paths are fi-ee of hazards and that Enu-ants can 
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evacuate safely. Alternate evacuation routes should be devel­
oped if hazards may impede the main exit path. 

A.4.6.2 Examples of this type of job include, but are not limi­
ted to, a contractor who is sent to various sites to do contract 
repair work in confined spaces or a pest control specialist who 
might enter crawl spaces to apply pesticides. See also 6.3.4.2 on 
introduced hazards. 

A.5.1 Although a pt-e-entry evaluation should be petformed 
for all confined space entries according to this guide, this is not 
to imply that all confined spaces will require a permit. 

This guide uses the terms confined space and confined space 
entry for all spaces that meet the defin ition of confined space, 
regardless of hazard. The purpose is not to supplant other defi­
nitions or regulatory requirements but to clarify and simplify 
the terminology so that the recommendations contained within 
this guide can be more readily applied to confined space 
entries under all conditions and situations. 

A.5.1.2 Reclassified spaces and spaces that may use alternate 
procedures remain confined spaces. They may have no recog­
nized hazards (i.e., reclassified spaces) or may have only an 
atmospheric hazard that can be conu-olled with ventilation 
(i .e ., necessitates the use of alternate procedures) . However, 
best practice is to include these spaces in the wt-itten program 
(see 12.1.1) and develop safe work procedures. 

A.5.6 The written program should address the circumstances 
under wh ich one person may be allowed to perform multiple 
roles during an entry, and procedures should be developed. 
Not all roles may be held by the same person during an en tty. 

A.5.8 Employees may also be qualified to perform certain 
tasks based on their experience and by demonsu-ating compe­
tency in performing the task in question to the qualifYing 
person or authority. 

A.6.3.5.2.1 Arc flash from energized conductors may produce 
intense blinding light capable of burning Entrants, explosive 
high-pressure shock waves, and/ or molten metal projectiles. 

A.6.3.5.5 In this guide as well as universally, 20.9 percent 
oxygen is referenced as the ambient oxygen concentration. 
Although this is u-ue at sea level as well as on the top of Mount 
Everest [29,035 ft (8850 m )], the amount of oxygen is much 
less, approximately one-third, on the top of Mount Everest as 
compared to sea leve l. This is due to the aunosphere being less 
dense, so the partial pressure of oxygen, as well as other gases, 
is much less. '!\There pressure is less than standard sea level 
pt-essw-e of 760 mm of metnuy (Hg) [101.3 kilo pascals (kPa) l. 
it is called a hypobaric environment. Where pressure is greater 
than 760 mm H g (101.3 kPa), it is called a hyperbaric environ­
ment. Some confined spaces could be located at h igh eleva­
tions, therefore having a hypobaric environment in and around 
the space. Other confined spaces could be purposely pressur­
ized, such as tunnel caissons, or be located in a hyperbaric envi­
ronment. Both hypobaric and hyperbaric environments create 
health and safety hazards; for example, hyperbaric environ­
ments have an increased fire hazard. 

Gas monitors do not take air pressure into consideration, 
and therefore wi ll provide inaccurate oxygen and air contami­
nant measurements in hypobaric and hyperbaric environmen ts 
due to the pressure variations. More sophisticated measure­
ment techniques need to be utilized to obtain accurate meas­
urements in these types of environments. 
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A.6.3.5.5(2) There is no effective PPE for flammable/combus­
tible atmospheres. Flammable/combustible atmosphe res must 
be eliminated, mitigated, or controlled to provide for safe 
entry. 

A.6.4.2(3) Training, competencies, and PPE are addressed in 
Chapters 11 and 12; the guidance given there should be used 
to analyze the hazards and assess the risks. 

A. 7.2(2) Continuous atmospheric monitot-ing within the 
confined space is necessary unless the Entrant Employer can 
demonstrate that equipment for continuous monitoring is not 
commercially available (e.g., for gases that can only be detected 
using colorimetric Utbes) . In those situations, a periodic moni­
toring schedule should be established. 

A. 7.3.4 See Figme A.7.3.4 fot· typical gas hazards in various 
industries. 

A. 7.3.9 It is not uncommon for each Entrant to be equipped 
with a multi-gas monitor in this simation. 

A. 7.5.2.4 Colorimetric detector mbes visibly change color 
when chemical reactions occur between the air contaminant 
and the substance in the detector Utbe. Because the amount of 
color change is proportional to the concentration of the air 
contaminant, a quantitative measurement can be obtained. 
There at-e approximately 500 different air contaminants that 
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FIGURE A.7.3.4 Typical Gas Hazards by Industry. 
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can be measured with detector Utbes. Although gas monitors 
have ,-eplaced detector mbes f01- common a ir contaminants, 
detector tubes provide a means of measttring specific chemicals 
where alternative d irect-reading monitoring do not exist. 
Examples of these chemicals include, but are not limited to, 
hydrogen chloride, ozone, and phosgene. 

A.7.5.3 The obvious shortcoming of th is method is that labo­
ratory analysis of the collected sample n eeds to b e done, which 
even under the most ideal conditions (i.e., having a qualified 
laboratory on-site or nearby) can take several hours before the 
results are known . This type of industrial hygiene monitoring is 
of value for determining air con taminant concentrations for 
entries that do not need to take place immediately or to assist 
in determining the exposure levels that would be expected for 
a particular type of task. 

For example, stainless steel welding creates various safety 
and health hazards, one of which is generating hexavalent 
chromium, a known carcinogen and a chemical with an OSHA 
expanded health standard. Industrial hygiene aunospheri c 
monitoring can detennine if the conu-ols utilized , such as local 
exhaust ventilation , are effective in reducing hexavalent chro­
mium concentrations to below the OSHA action level and 
OEL, or if the appt-opriate respiratory protection continues to 
be needed for future entries. 
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A.7.7.1 For example if the confined space is 12 ft (3.7 m) 
deep and 4ft x 4ft (1.2 m x 1.2 m) squat-e and the entry is in 
the center of the space, the probe should be lowered to within 
3-6 in. (7-15 em) ti-om the bottom of the space to monitor the 
air at that location for 2 to 3 minutes and the reading'S should 
be documented. Then the space at approximately 10 ft (3 m) 
deep should be monitored for approximately 2 to 3 minutes. 
This routine should be continued until all levels of the space 
have been monitored and meet permit requirements before 
the entry permit confined space is issued. 

A.7.7.1.1 lf a 12ft (3.7 m) probe and tube configuration is 
used, a minimum of 24 seconds should be allowed plus the 
normal response time of the instrument, typically 2 minutes, 
before the reading fi-om the sensors is acceptable. For example, 
the Gas Tester might monitor that environment at 12ft (3.7 m) 
for 2 minutes and 30 seconds before moving the probe to the 
next sampling point. 

Most remote sampling pumps have a Limit from how far they 
can draw a sample. Diaphragm or rotary vane pumps used in 
portable gas detection monitors typically have a limit of up to 
100ft (30 m) total probe and tube length before they are no 
longer effective . 

A. 7.8. 1 See OSHA Safety and Heald1 Information Bulletin 
SHIB 09-30-2013, which provides workers and employers guid­
ance on calibrating and testing direct-reading portable gas 
monitOt-s. This SHIB covers monitor calibration to determine 
an instrument's accuracy as well as d1e importance of bump 
tests to qualitatively check monitor function prior to u se. 

A. 7.10.1 See OSHA Safety and Health Information Bulletin 
SHIB 09-30-2013, which provides workers and employers guid­
ance on calibrating and testing direct-reading portable gas 
monitot-s. This SHIB covers monitor calibration to determine 
an instrument's accuracy as well as the importance of bump 
tests to qualitatively check monitor function prior to use. 

A. 7.14(3) When considet-ing an OEL to determine the accept­
able entty limit for a g iven compound, d1e lower of the applica­
ble published exposure limits should be considered. 

A.8.4.1.1 Depending on the matet-ial to be removed, cleaning 
devices that utilize water or steam may be preferred. Caution is 
needed where using steam to avoid burns and/or overheating. 
Water streams and steam also create static, which could 
discharge and ignite a flammabl e attnosphere. Approved clean­
ing chemicals or combustible (nonflammable) liquids can also 
be used. 

A.8.4.1.2 Where flammable vapors or gases might be present, 
fans, blowers, and eductors are usually air or steam powered. lf 
e lectrically dt-iven equipment is used, it should be intrinsically 
safe (explosionproof) and inspected and approved for use by a 
qualified person. 

A.8.4.1.5 Examples of harmful chemical residues include, but 
are not limited to, corrosive materials such as caustic potash, 
caustic soda, hydrofluoric acid and hydrochloric acid; pesti­
cides such as ch lordane and Aldrin; heavy metals such as lead 
and arsenic; flammable or explosive materials such as fuel oil 
or solvents; pyrophoric materials; and biological hazards su ch 
as bacteria, viruses, and parasites. 

A.8.4.3.8 Inert environments pose particular risks for Entt·ants 
since even short exposures may render irreversibly fatal effects. 

2022 Edition 

A.8.4.3.9.1 Additional information concerning fixed inert gas 
systems and requit-ements in the marine industty is available in 
International Safety Guide for Oil Tankers and Terminals. 

A.8.6.2 Within the United States, 29 CFR 1910.147, "The 
Control of Hazardous Energy (Lockout/ Tagout) ," provides 
requirements for preventing accidental startup of equipment 
and machinery or the release of stored e lecu-ical, mechanical, 
pneumatic, or other energy. 29 CFR 1910.333, "Selection and 
Use of ·work Practices," has specifi c requirements for de­
energizing and locking out elecu-ical equipment. Within the 
United States and in other areas, NFPA 70E pmvides compre­
hensive electrical safety information to prevent shock, arc, and 
other electrical safety hazards. In addition, API 2016, Guidelines 
and Procedures fO!· Entering and Cleaning Petroleum Stomge Tanks, 
and API 2217 A, Safe W01·k in Inert Confined Spaces in the Petroleum 
and Petrochemical Industries, provide information for isolating 
tanks, vesse ls, and equipment in the petroleum and peu-ochem­
ical industry for safe entry and work. 

A.8.6.6 An example of this is a sweep auger in a grain bin that 
must be energized to move t-esidual material from the bin. 
Alternative measures to protect workers could include position­
ing the worker a safe d istance behind the direction of travel, 
pmviding a portable guardrail, ot- installing a kill switch so the 
worker can stop the auger in an emergency. 

A.8.7.2.1 Elecu-ical equipment should be approved for the 
appropriate electrical classification depending upon its inten­
ded use and location (i.e ., Zone or Class and Division ) . Electri­
cal equipment used in Zone 0 and Cla~s 1, Division 1 locations 
should be intrinsically safe ( i.e ., explosion proof) . 

A.8.7.2.2 Electrical equipment should be approved for the 
appropriate electrical classification depending upon its in ten­
ded use and location (i .e ., Zone 1 or Class 2, Division 1) . 

A.8.7.2.3 Electrical equipment should b e approved for the 
appropriate electrical classification depending upon its inten­
ded use and location (i.e., C lass 3, Division 1) . 

The following documents provide information regarding 
electrical classification: 

(1) NFPA 497 
(2) NFPA 499 
(3) API 500, Classification of Locations fo1· Electrical Installations 

at Petmleum Facilities Classified as Class I, Division I & Divi­
sion 2 

A.8.8.1 Additional information on static can be found in 
NFPA 30; NFPA 77; API RP 2003, Protection Against Ignitions Aris­
ing Out of Static, Lightning, and Stray Current, and the Interna­
tional Safety Guide for Oil Tankers and Terminals. 

A.8.8.1.1 (2) Vapors should be discharged downwind of the 
truck and away from the confined space and potential sources 
of ignition. Regulations might requit-e capture removal and 
treatment ofliquids, vapors, and residue. 

A.8.8.3 The following publications contain information 
regarding bonding and grounding as applicable to confined 
spaces: 

(1) NFPA 77 (includes detailed information on how to 
conu·ol static elecu-icity) 

(2) API 2219, Safe Operation of Vacmun Truck5 in Petroleum Serv­
ice (pmvides t·equirements for safe use of vacuum trucks 
in peu-oleum facilities to remove flammable or combusti-
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ble liquids, and can also be used as a reference for other 
facilities where vacuum trucks are used) 

( 3) API RP 2003, Protection Against Ignitions Arising out of Static, 
Lightning, and Stmy Cu-rrents 

(4) API RP 2027, Ignition Hazards and Safe Wm·k Practices for 
Ab·rasive Blasting of Atmospheric Stm·age Tanks in Hydrocarbon 
Service 

(5) NFPA 326 

A.8.13 Entry Supervisors and all other confined space person­
nel should recognize that confined spaces are ideal hideouts 
for animals and insects. The Owner/Operator or Enu·ant 
Employer can arrange for traps to be placed into the space for 
insects or animals such as skunks or raccoons. If available, a 
pest control company or local animal control agency should be 
the first consideration. 

A.8.14 OSHA general indusu·y standards have the following 
specific PPE requirements: 

(1) Eye and face protection should be selected and used in 
acc01·dance with 29 CFR 1910.133, "Eye and Face Protec­
tion." 

(2) Respiratory protection requirements should be in accord­
ance with 29 CFR 1910.134, "Respit·atory Protection." 

(3) Head protection should be selected and used in accord­
ance \vith 29 CFR 1910.135, "Head Protection." 

( 4) Foot protection should be selected and u sed in accord­
ance with 29 CFR 1910.136, "Foot Protection." 

(5) Hand protection should be selected and used in accord­
ance with 29 CFR 1910.138, "Hand Protection." 

(6) Elecu·ical protective clothing should be selected and used 
in accordance with 29 CFR 1910.137, "Electrical Protec­
tive Equipment," and NFPA 70£. 

A.8.14.3.1 The OSHA standard 29 CFR 1910.1 32, "General 
Requirements," which covers general industry in the United 
States, provides further information and guidance. 

A.9.1.1 NIOSH Fatality Assessment and Control Evaluation 
(FACE) reports have identified m .. 'Ygen deficiency as the 
primary aunospheric hazard that has caused ot· conu·ibuted to 
worker deaths in confined spaces. Atmospheres changes that 
may require continuous ventilation during confined space 
entries may occur for many reasons, including, but not limited 
to, the presence or dismrbance of residues, creation of vapors 
or fumes during hot work activity, outside contaminants enter­
ing the space, and use of chemicals inside the space for clean­
ing or other maintenance work. 

Ventilation special ists should never use pure oxygen or 
oxygen above normal atmosphet·ic levels to ventilate a confined 
space for a number of reasons, including, but not limited to, 
the following: 

(1) Oxygen above normal levels will affect the accuracy of the 
readings on gas monitors. 

(2) Oxygen above not·mal levels will increase the flammable 
range of combustible and flammable gases, dusts, and 
vapors, creating a fire or explosion hazard. 

(3) Oxygen above normal levels is not safe for Entrants to 
breathe. 

A.9.1.3 The Enu·y Supervisor and qualified Ventilation 
Specialist should understand the differences between ventila­
tion, purging, and inerting. They should be able to select the 
appropriate hazard control method necessary for removing or 
controlling a hazardous atmosphere within the confined space. 
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While the terms are frequently used interchangeably, they are 
distinct hazard control methods. Ventilation generally inu·odu­
ces fresh, uncontaminated air into a space and controls atmos­
pheric contaminants in that the space through mixing and 
dilution . Jnerting is the use of an inert or flue gas to displace or 
expunge the atmosphere within the space. Purging typically 
uses water, fuel oil, steam, or nonreactive chemicals to physi­
cally displace the aunosphere within the space in order to 
create a safe or nonexplosive aunosphere by dispersion, 
mixing, or dilution . (See Section 9.3 far guidance on appmjniate 
methods of ventilatian.) 

A.9.2.1 While natural ventilation is cost effective and does not 
require specialized equipment, it cannot be relied upon to 
ensure stable atmospheric conditions necessary for the safety of 
workers. Space configuration, time constraints, and atmos­
pheric contaminant properties all present challenges to the 
effective use of nanu·al ventilation in confined spaces; there­
fore, it is not recommended as a means of hazard conu·ol. 

Caution is recommended where relying on natural ventila­
tion as the sole means for implementing ventilation of a 
confined space. Two primary reasons support a cautious 
approach where considering use of natural ven tilation. First, if 
the space is consttucted with internal strucmre, that su·ucture 
or other elements of internal configuration can interfere, 
impede, or divert the air c irculation within the space. Second, 
depending on the physical properties of the air contaminants, 
such as vapor density, d1e a ir circulation from nantral ventila­
tion might not effectively reach all p oin ts in the space and 
effective contaminant conu·ol would not be accomplished. Inci­
dent data illustrate reliance on natural ventilation because it is 
readily available and requires no additional equipment; 
however, those data also illustrate that a false sense of security 
exists because the space has been "ventilated ." As a best prac­
tice, the only certain means for achieving effective ventilation is 
with mechanical ventilation equipment that is well-maintained, 
approved for the applications, installed according to best prac­
tices, and supported by frequent atmospheric monitoring to 
confirm the conditions. 

A.9.2.1.2 Vllh.en relying on namral ventilation as the sole 
means for implementing ventilation of a confined space, 
continuous atmospheric monitot·ing should be used to confirm 
the conditions within the space remain safe for the duration of 
the enu·y operation. 

A.9.2.2.1 This ventilation method is often referred to as dilu­
tion ventilation because it achieves control of contaminants or 
low oxygen levels through mixing and dilution of contamina­
ted air by inu·oducing a fl-esh, uncontaminated supply o t· 
makeup air into a confined space . 

A.9.2.2.1.2 An equal amount of makeup air will enter the 
space to match the amount of air exhausted unless makeup air 
from a known source is inu·oduced into the space. Unless a 
source of makeup air is added to the space, it will enter 
through adjacent spaces such as floor drains, open pipes, o r 
cracks in walls or floors. This method of ventilating a confined 
space is potentially problematic due to the inability to control 
the source of the makeup air, allowing potentially contamina­
ted air, such as soil gases, to enter the space. 

A.9.2.2.1.2.1 The Enu-y Supervisor or permit issuer should 
evaluate and determine safe locations tot· the dispersing of 
exhausted atmosphere, depending on the hazard. For exam­
ple, flammable and combustible vapors that are permitted to 
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be exhausted to the aonosphere should be discharged at least 
12ft (3.7 m) above the surface level so that they can dispel-se 
before reaching any sources of ignition at grow1d leve l. 

A.9.2.2.1.4 Ventilation system bonding and grounding is of 
particular importance where a contaminant is a flammable 
vapor, gas, solid, or a combustible dust. (See Section 9.4 fo·r addi­
tional information on bonding and grounding of ventilation equip­
ment.) 

A.9.2.2.2.1 Examples of point source contaminants can 
include, but are not limited to, fumes from welding or other 
hot work activities, vapors from solvent cleaning or degreasing, 
or vapors from painting or coating activities. The Ventilation 
Specialist should also consider that contaminants can be trap­
ped in hard-to-reach places such as sumps, drains, under floor­
ing, inside open piping, in pontoons on floating roof tanks, 
and similar locations. 

A.9.2.2.2.2 Section 9.3 describes the 1-elationship between 
supply and exhaust for effectively moving a ir and indicates that 
the ratio of supplying or blowing air as compared to exhausong 
or capturing the air is app1-oximately 30:1. For local exhaust 
ventilation to be effective, this performance factor means it is 
important that the local exhaust ventilation application be loca­
ted as close to the source as possible - typically within one 
duct diameter. This might require an assistant within the space 
to be assigned to move the exhaust air-moving device or its 
attached flexible ducting as the worker moves (e.g., as the 
we lder moves within the space during welding operations, the 
distance from the ventilation device could increase to greater 
than the capture distance recommended) . 

A.9.3.1.2 Air changes per hour (ACH) is a commonly 
referred-to term that describes air flow in a space and is based 
upon the volume of the space, the capacity of the venti lation 
equipment, and the time it takes to move air through a space 
in one hour. I t does not necessarily reflect an effective air 
exchange and complete mixing of air within d1e space. Space 
configuration and obsu-uctions to air flow (including duct 
work) and the properties of the contaminant (e.g., vapor 
density, vapo1- pressure, and specific g1-avity) will all impact the 
ventilation time and design of an effective ventilation system. 

The number of required air changes should be determined 
by testing and evaluating the atmosphel-e within the confined 
space. I t is essential to consistently and reliably maintain an 
acceptable oxygen level and concentrations of contaminan~ in 
the breathing zone of Entrants ar·e at or below the recogn1zed 
occupational exposure limits (OELs) for the respe~tive 
contaminant(s) . If adequate ventilation cannot be detenmned 
or maintained, personnel entering the confined space should 
be equipped with approved respiratory protective devices. 

Acceptable l imit~ are also limits identified in the hazard eval­
uation conducted in accordance with Chapter 6, the e limina­
tion, mitigation , and control methods in Chapter 8, and 
according to the acceptable enu-y conditions specified on the 
enoy permit issued in accol-dance with Ch apter 13. 

Once the number of a ir changes and ventilation times are 
determined and performed, the atmosphere of the confined 
space should be tested to ensure the atmosphere is stable for 
safe entry. 
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The time required for a single air change can be calculated 
by knowing the volume of the space and the capacity of the air­
moving device, as shown by the following equation: 

where: 
T = time (min) 
V = volume [ft3 (m3) l 

T=v 
Q 

Q =volumetric flow rate [ft3/ min (m3/ min)] 

[A.9.3.1.2] 

The estimated venti lation time can also be calculated by 
applying the purge chart shown in Figure A.9 .3.1.2. 

A.9.3.3.1.2 Grade D breathing a ir is described in CGA G-7.1, 
Commodity Specification for Air. 

A.9.3.3.1.3 \<\'here selecting and designing ventilation, it is 
important to recognize that the orientation (supply or exhaust) 
fo1- the mechanical ventilation makes a difference. The effec­
tiveness of both orientations is limited by the ability of the air­
moving device to either push the a ir into the space or to pull 
the air from within the space. The ratio for supplying versus 
exhausting is approximately 30:1. Figure A.9.3.3.1.3 illustrates 
the impact of such limitations for both supply and exhaust 
ventilation . Where the a il--moving device capaci ty is inadequate 
to supply air uniformly tluoughout the space, a condition 
known as short-circuiting is likely. Short-circuiting is also possi­
ble with exhaust ventilation. (See A. 9.5.1.4 for examples.) 

A.9.3.3.2 Capture methods include, but are not limited to, the 
use of facility or portable vapor recovery or treaonen t systems 
that are used for air quality cono-ol. An example of this condi­
tion would be an aboveground petroleum or chemical storage 
tank that previously contained flammable and/ or toxic liquids 
where local environmental regulations control emissions. In 
this example, exhaust ventilation would be preferred to supply, 
and the contaminant~ captured by the exhaust ventilation 
would need to be controlled during discharge, so that the 
contaminants were not fi-eely released to the outside air. For a 
petroleum application, it is common that the dischal-ge would 
be connected to a thermal oxidizer or similar device to render 
the flammable vapors nonhazardous. 

A.9.3.3.2.1 For example , many axial-flow fan designs include 
an impeller or propeller that can act as a source for ignition if 
the impeller gets out of alignment and contacts the fan ~ous­
ing. It is advisable where ventilating flammable vapms to e1ther 
use supply ventilation or to not use an axial-flow fan design that 
is not approved for use in a hazardous or classified location. 

A.9.3.4 As noted in 9.1.3, purging uses air, steam, or an inert 
gas in the purging process. The most commonly used inert 
gases are nonflammable gases such as nitrogen, carbon diox­
ide, or argon. 

A.9.3.4.1 For additional guidance on use of inert gases for the 
gas-freeing of spaces previously containing flammable liquids, 
see NFPA 306, NFPA 326, 01- API 2217A, Safe WoTk in Inert 
Confined Spaces in the Petmle-um and Petrochemical Industries. 



Confined 
space size 
cubic feet 

1000 

2000 200 

3000 300 

4000 400 

5000 500 

6000 600 

7000 700 

8000 800 

9000 900 

10,000 1000 

Confined 
space s ize 
cubic feet 

Always test confined space 
atmosphere prior to and during 
occupancy. 

ANNEX A 

HOW TO US E CHART 

Reference: 
Bell Systems Standard 
ISS10, Section 620-140-501 

Purge times are 
calculated to achieve 
seven (7) air changes 
in the confined 

Effective 
blower 

capacity CFM 

1500 

1400 

1300 

1200 

1100 

1000 

900 

800 

700 

600 

500 

400 

300 

Effective 
blower 

capacity CFM 

1. Proper ventilation procedures should be followed in accordance with all federal, state, and local laws. 
2. Air quality of the confined space should be tested prior to ventilation. 
3. Ventilate the confined space for the minimum times recommended above and retest air quality prior to entry. 
4. If toxic and/or combustible gases or low oxygen is encountered , increase purge times by 50 percent. 
5. If two (2) blowers are used, add the capacities of both and proceed with the "HOW TO USE CHART" 

directions above. 
6. Effective blower capacity is measured with one or two 90° bends in 8 in. diameter, 25 It blower hose. 
7. Maintain continuous ventilation while the confined space is occupied. 

FIGURE A.9.3.1.2 App roximate P urge Times. (Source: Air Systems International, Inc.) (Source: 
Estimating Approx-imate Purge Times Chart, A ir Systems International, Inc.) 
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Fan velocity 
4000FPM 

~ 
Velocity 

here only 
400 FPM I~=> 

30d---------------. 

At a distance of 30 diameters (d) from a supplied air fan, 
the effective velocity is reduced by 90%. 

Fan velocity 
4000 FPM 

At a distance of only 1 diameter from an exhaust fan, 
the effective velocity is reduced 90%. 

FIGURE A.9.3.3.1.3 Supply and Exhaust Ventilation Design 
Considerations. 

A.9.3.4.1.3 A minimum oxygen concenu·ation is required due 
to the operation of the catalytic bead-type sensor, which 
requires oxygen to be at least approximately 16 pet-cent by 
volume in air so that the sensor can burn the sample . Low 
m.:ygen in the sample, such as would be experienced during 
inerting, will yield inaccw·ate results for the flammable vapor 
concentrations. There are other suitable sensor types that do 
not require oxygen in the sample where detecting flammable 
gases or vapors ot· other methods for detecting flammable 
vapor concentrations in low oxygen annospheres. (See A. 9.5. 9 
for examples of specific inerting conditions for flammable gases or 
vapors.) 

A.9.3.4.4 Because inert gas typically is lighter than hydrocar­
bon gases, the hydrocarbon gas and vapors will exit from the 
lower portion of the space when inert gas is inu·oduced at an 
upper level. The Ventilation Specialist should be aware that an 
amount of inert gas equal to several volumes of the space to be 
inerted is required to replace the aonosphere in the space. The 
incoming inert gas should have sufficient energy velocity to 
disperse and penetrate to all areas within the space. It is impor­
tant to take gas and oxygen measurements at various times, 
levels, and areas within the space to check the efficiency and 
continuance of inerting operations. 

Entry Supervisors, Ventilation Specialist5, and Attendants 
should be aware that a mixmre of inert gas and hydrocarbon 
gas or vapors can become flammable when vented and mixed 
with a ir and should ensure that appmpriate measw·es are in 
place to eliminate, mitigate, or conu·ol any sources of ignition 
in the d ischarge area. 

In the event that the inert gas system fails to deliver the 
required amount of inert gas or fails to maintain positive inert 
pressure in the space, the Entt}' Supervisor, Ventilation Special­
ist, and Attendant should take immediate action to vacate the 
space and repair the inert gas system before re-entt}' is permit­
ted. 
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Where the confined space contains pyrophoric iron sulfide 
deposits, such as may be fow1d in crude o il tanks and process 
vessels in the petroleum, petrochem ical, and marine industries, 
Owners/ Operators and Entrant Employers should immediately 
repair and restart the inert gas system in order to prevent an 
ignition within the space. ln the event that it is impossible or 
impractical to resume inerting operations, alternate means of 
pmtection should be considered and provided for in the 
preplanning stage of operations. 

A.9.4.2.3 Rolled, plastic tubing cannot be properly bonded or 
grounded due to the nonconductive constmction and is 
considered less safe than typical rigid, flexible ducting if 
involved in a fire due to the tende ncy for the plastic tubing­
style ducting to melt. This material is also not effective where 
used as ducting for exhaust ventilation as it wi ll collapse on 
itself due to lack of structural integrity. Because of ease of 
installation and cost, it is quite common in many applications. 
It can also be flattened during entt}' so that the entt}' path is 
not completely blocked by the ductwork. ln spite of these 
advantages, the hazard evaluation is important whet·e determin­
ing whether the plastic mbing can be used for ductwork. 

A.9.4.3 '<\There hot work will be performed o n or adjacent to 
lines, appurtenances, tanks, or vessels in flammable or combus­
tible liquid service, the procedures for hot tappi ng a nd welding 
provided in applicable API recommended practices should be 
followed. For examples of such installations, t·efer to API STD 
2015, Requirements fo·r Safe Entry and Cleaning of Petmleum Storage 
Tanks, and API RP 2016, Guidelines and Procedu1·es for Ente?ing 
and Cleaning Petroleum Stomge Tanks. 

A.9.4.4 For additional guidance on safe practices to contt·ol 
static electricity generation, accumulation, and d ischarge, refer 
to NFPA 77 and API RP 2003, Protection Against Ignitions Arising 
Out of Static, Lightning and Stm)' Cun·ents. 

A.9.5.1.1 Obstruction concerns include, but are not limited 
to, baffles, piping and equipment, grates and screens, in ternal 
configuration (e.g ., internal su·ucmral members), sumps, s lop­
ing or uneven surfaces, and similar space characteristics . Exam­
ples of typical space configurations are shown in Figure 
A9.5.l.l. 

A.9.5.1.4 Short-circuiting occurs where inadequate "throw" or 
projection of the supply a ir occurs, a nd the supply air is 
exhausted before it reaches the desired location wi thin the 
tank to generate the most mrbulence, which promotes the 
mixing and dilution of ti1e contaminated a ir. Short-circuiting is 
also possible where using exhaust ventilation. Both conditi ons 
are impacted by ti1e limitations illustrated in A9.3 .3.1.3 . Exam­
ples of this condition are shown in Figure A.9.5.1.4(a) through 
Figure A.9 .5 .1.4(d) . 

A.9.5.3 For additional guidance on the installation of vent 
systems fot· flammable gases and vapot·s, see NFPA 30. 

A.9.5.4 For additional guidance on the installation of vent 
systems for flammable gases and vapors, see NFPA 30. 

A.9.5.8.2 Guidance on where ventilation for thermal protec­
tion of workers might be necessat}' can be obtained from the 
ACGIH publication, ThTeshold Limit Values for Chemical Substances 
and Physical Agents. 

A.9.5.9 Inerting can be used to displace high concenu·ations 
of flammable vapors from a space during the cleaning and gas­
freeing stage of the process. The objective is to inu·oduce the 
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TANK #1 - TYPICAL TANK 

• Instrument response time must be determined. 
• Instrument sample line must reach to bottom of tank. 
• Instrument must sample all levels of tank. 
• Instrument must be observed for response time even 

after sample line has been removed from tank. 
• If instrument readings are 21% 0 2- 0% LEL during 

sample period, that is the reading throughout the tank. 

TANK #2 - IRREGULARLY SHAPED TANK 

The sampling techniques are the same as for 
Tank #1, but in this case the inspector must 
enter the tank with the instrument to reach 
the tank's low point. 

TANK #3 - TANK WITHIN A TANK 
The sampling techniques are the same as for 
Tank #1; however, when the second tank hatch is 
opened , the inspector must be present to sample. 

TANK #4 - BAFFLEDTANK-1 ACCESS HATCH 

The sampling techniques are the same as for Tank #1; 
however, this tank is not designed to be wall 
ventilated- the inspector must enter each individual 
segment of the tank and test the next segment. 

FIGURE A.9.5.1.1 'JYpical Space Configurations. 

inert gas so that it displaces the flammable vapors to approxi­
mately the LEL for the material before introducing fresh air 
into the space to bring the oxygen level up to fresh-air levels. 
Typically, the inert gas is used to d isplace the flammable vapor 
concentration to about 1 percent by volume in air. At th is 
point, where air is introduced to remove the remaining vapor 
concenu·ation and mise the O)<)'gen concentration level, the 
flammable vapor and air mixture will not be within the flamma­
ble range - it will be at a concentration below the LEL- so 
there will be no danget- of a fire or explosion. Typical inert 
gases used are carbon dioxide, niu·ogen, and argon . Proper 
application for th is process requires knowledge of the space 
configuration and openings and the gas selection. Cat-bon 
dioxide and argon are both heavier-than-air gases, while nitro­
gen is slightly lighter-than-air. Selection of the inert gas might 
depend on what openings are used fot· inu-oducing the inert 
gas and how the flammable vapors are e ither vented from the 
space or captured and u·eated if environmental requirements 
prohibit emissions. The source of the inert gas can also impact 
the implementation of the purging process. As also noted in 
9.3.4.3, inerting can be used to prepare an area within a 
confined space (e.g., piping or other hollow su·ucture) or a 
confined space for hot work where cleaning cannot be effec­
tively accomplished. In this application, the inert gas is used to 
displace the oxygen concentt·ation to a level below that which 
will support combustion. It is necessary to reduce the OA)'gen 
level to below the limiting oxidant concentration (LOC), which 
for many petroleum-based matet·ials is approximately 14 to 
16 percent by volume. NFPA 306 and NFPA 326 establish a 
factor of safety below the LOC by requiring that the oxygen 
concenu·ation be below 8 percent by volume or 50 pet·cent of 
the LOC, whichever is least. 

/ 
/' 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

//L--------------------------

SHORT CIRCUITING - INSUFFICIENT FAN CAPACITY 

I 
I 
I 
I 
I 
I 
: Exhaust ventilation 
I 
I 
I 

/L--------------------------
,/ Heavier-than-air vapors 

/' tend to remain here. 

SHORT CIRCUITING - EXHAUST 

FIGURE A.9.5.1.4(a) Insufficient Fan Capacity. 
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FIGURE A.9.5.1.4(b) Ducting- Supply. 

'-----> To safe location 

Exhaust ventilation 

Heavier·than·air vapors are vented out. 

FIGURE A.9.5.1 .4(c) Ducting- Exhaust. 

FIGURE A.9.5.1.4(d) Ducting- Local Exhaust. 
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A.9.5.10.3 Examples of this condition include a decision to 
conduct entry into an inerted atmosphere and enu·y into a 
space during emergency/ rescue conditions where ventilation 
supply air or power source m ight be compromised and/ or 
unreliable. 

A.IO.l.2.4(3) This should include fall protection , where appli­
cable, for operations around unprotected edges such as a 
pot·tal. It is very easy for the Attendant to fall into a vertically 
oriented space while trying to make contact with an Entrant or 
attempting Enu·ant retrieval. The Attendant should take what­
evet- measures are necessary to avoid hazards associated with ot­
created by the emergency. 

A.I0.1.2.4(6) It is important that Attendants be trained to 
recognize whether they should attempt Entrant t·etrieval. 

Employers should ensure that Attendants understand the 
implications of attempting retrieval in various situations. For 
example, say a significant fall takes place due to an interior 
collapse of scaffolding not related to the atmospheric hazard. If 
the Enu·ant is complaining of numbness of the lower extremi­
ties, it is not prudent to exu·act the Entrant with the reu-ieval 
system and possibly cause spin a l injury. The Attendant shou ld 
know how to quickly a5sess each emergency as to whether the 
hazards and/ or the Entrant's cond ition necessitate t·apid 
removal. Items to be considered by the Attendan t in making an 
assessment include, but are not limited to, the following: 

(1) What is the mechanism or cause of it"Uury (e.g., atmos­
pheric, mechanical)? 

(2) What is the Enu·ant's chief complaint? vVhat is the injury 
or illness? 

(3) What is the Entrant's level of consciousness (tal king 
coherently, disoriented, or nonresponsive)? 

(4) What are the current hazards (immediately life­
threatening, low-hazard, or no hazards related to the 
emet·gency)? 

These and o tl1er questions can be used to perform a rapid 
risk-versus-benefit matrix to dec ide whether to attempt to 
retrieve an entrant from a confined space emet·gency where 
retrieval equipment is an option. If the conditions are immedi­
ately life threatening and the only choice is to activate the 
retrieval system or tl1e patient is likely to d ie, then retrieval is 
the correct response. If the Entrant's condition and tl1e 
hazards are not immediately life threatening or if the Entrant's 
condition could be worsened by reu-ieval, then entry rescue 
might be the appropriate option, and the Rescue Service 
should be notified. 

A.IO.l.2.4(7) Implementing the e mergency response system 
refers to making the appropriate contacts to ensw·e the rescue 
team is summoned as well as oth er appropriate agencies. This 
can be as simple as utilizing an a5signed radio to d irectly notify 
the Rescue Service and other appropriate emergency response 
agencies, or as complex as having 1:\vo Attendants so that one 
can physically leave the scene during an emergency to initiate 
contact with the appropriate agencies. Regardless of the 
method, it should be p lanned well in advance so that the 
response to an emergency can be orchestrated as quickly, 
safely, and efficiently as possible. Simply calling 9-1-1 does not 
ensure an appropriate response to confined space emergencies 
in a timely manner. The Attendant should be ready to summon 
help in the event of an emergency, regardless of whether non­
entry rescue (reu-ieval) is appropriate . 
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A.I0.1.3.4.1 Tier 1 response usually involves rescues from 
spaces not addressed by t-egulatory standards. While responses 
in such spaces might not require rescue capability of any sort, it 
should be recognized that medical emergencies occurring 
within these spaces can create difficult rescues. It is important 
that Owners/ Operators and Entrant Employers conduct an 
assessment of each planned work activity to determine require­
ments for a rescue capability. If there is a need for potential 
rescue, the Owner/ Operator or Entrant Employer should 
assess resources for a qualified rescue capability appropriate to 
the anticipated emergency. All rescue resources should be 
available and capable of responding in a timely manner. This 
should be addressed prior to making entry into spaces requir­
ing Tier 1 response. 

A.l0.1.3.4.2 Tier 2 response generally allows a single rescue 
team to address multiple entries assuming response times are 
appropriate to the anticipated emergencies. Pt-e-incident plan­
ning should determine whether a rescue team can provide serv­
ice for multiple spaces. Appropriate communications should 
exist between various entry/ egress point~ and the Rescue Serv­
ice to ensure that an emergency in one space will result in the 
immediate suspension of all entry operations and the exit of 
Entrants from the othet- spaces. 

A.l0.1.3.4.3 With immediate life-threatening hazards, the 
speed of Rescuer access to the Enu-ant should be commensu­
rate with the need for life-saving measures associated with 
cardiac arrest. It is generally considered that, without interven­
tion, cessation of heart function in normal conditions will 
t-esult in at least some irreversible brain death within 4 to 
6 minutes. This is the reasoning behind the recommendations 
associated with Tier 3 response, especially where non-entry 
rescue (retrieval) is not possible . 

Pre-incident emergency action planning should always estab­
lish required response logistics. vVhile Tier 3 response gener­
a lly suggests a single dedicated rescue team for a single space, 
conditions may exist that allow a single rescue team to address 
multiple entries in the same immediate area. The following 
should be considet-ed when making this determination: 

(1) The walking transition time between the most remote two 
en try I egress points is 1 minute orless. 

(2) Either the team is able to divide its forces so that at least 
one Rescuer is located at each entry/ egress point with 
communications capability to allow immediate notifica­
tion of other team members in the event of an emergency 
or, where there are multiple entry sites in close proximity, 
one Rescuer is able to monitor a number of sites. 

(3) AU rescue equipment needed to perform entry rescue is 
set up within a suitable distance at each entry/ egress 
point or multiple points and every team member 
possesses the appropriate PPE to make immediate entry. 

( 4) In the event of an emergency at one enu-y/ egress point, 
operations at the t-emaining entry/egt-ess points should 
be terminated immediately and the Entrants should exit 
the space so the rescue team member attending that 
enU-y/egress point can respond by way of another entry/ 
egress point within 1 minute to either begin or assist in 
rescue operations. 

This may not be possible with multiple simultaneous enu-ies 
monitored by only one team since Tier 3 enu-ies are associated 
with immediate life-threatening emergencies that require 
exu-emely rapid intervention. 
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A.l0.1.3.5 The proper detection of atmospheric hazards 
depends upon utilization of the correct type and configuration 
of gas monitors. Gas monitors used for confined space entry 
typically monitor oxygen, flammable or combustible vapors o r 
gases, and sometimes one or two other toxic exposures. A gas 
monitor that contains the wrong toxicity sensors relative to the 
toxins present may fail to detect atmospheric hazards, even 
though they are present. In general, if an aunosphere is 
unknown , it should be assumed to be IDLH and appropriate 
precautions should be taken prior to enu-y. 

If rescue response is requit-ed, Rescuers should assume the 
worst and provide maximum protection for Rescuers based on 
suspected hazards. Appearances can be deceptive. For exam­
ple, scale (this can be rust; a hard mineral coating that forms 
on the inside of boilers, kettles, and other containers in wh ich 
water is heated; or other encapsulating build-up) can enu-ap 
residual products that are in a space. A worker cleaning the 
interior could, in the process, scrape a scale bubble con taining 
a contaminant that creates a temporary IDLH environment. 
The worker is incapacitated as a result. Rescue personnel 
respond and monitor the space to find the atmosphere clear. 
The decision is made to enter the space without aunosphere­
supplying respirators. The first Rescue Entrant steps on a scale 
bubble and releases tl1e same contaminant that incapacitated 
the first victim. Rescuers cannot afford to make this type of 
mistake. (SeeFigun: A.l0.1.3.5.) 

A.l0.1.3.5.1 A disregard for Rescuers' safety not only inhibits 
rescue of the ill or it"Uured persons involved in the incident to 
which they originally responded but can place othet- Rescuers 
at risk by compelling them to reu-ieve their incapacitated fellow 
Rescuer. Rescuers should observe this rule: Don't become a 
victim! 

A.l0.2.1 The term Owner/operatm; in this case, is meant to 
apply to whoever is responsible for the spaces to which the 
Rescue Setvice t-esponds. It genet-ally im plies the person, 
persons, or organization that acquired the Rescue Service to 
act as response for the entry or enu-ies taking place. This is 
independent of where the Rescue Set-vice is from since there 
may be many options, including in-plant teams, outside munici­
pal response set-vices and private contract set-vices. 

A.l0.2.2.2 The review team can include the confined space 
Enu-y Supervisor. 

A.l0.2.3.1 The performance evaluations should serve as a 
basis fot- detet-mining whether the current u·aining has 
prepared tl1e Rescue Service to ft.mction at the established level 
of capability under abnormal weather conditions, extremely 
hazardous operational conditions, and other difficult situa­
tions. 

A.l0.4.1 Each rescue response should be based on the circum­
stances surrounding the inc ident. SOPs should provide a typi­
cal approach while allowing latitude for independent 
judgment. V\lhile the incident manager may be held accounta­
ble to justify any divergence, this latitude provides fot- adjust­
ments to plans to meet changing needs. 
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Eliminate, mitigate, or 
control risk/hazard 

prior to entry 

! 
• Atmospheric monitoring • Free space 

• Energy isolation 
• Ventilation: 

• Tether Rescuer 
• Retrieval system 

dilution/exhaust 
• Coffer dam/rescue tube 

• Associated rescue tools 
• Respiratory protection or devices to free Rescuer 

• Retrieval systems • Energy isolation 
• Energy isolation • Fall protection • Communication devices 
• Purge/block/bleed • Controlled descent • Lighting , heating , or cooling 

• Anchor points space 

! 
Determine and select 

appropriate PPE 

~ 
Determine and select 

appropriate patient care 

! 
Initiate tactical 

worksheet 

~ 
• Identify and assess the 

need for anchor points 
• Assess the entry point 

! 
Determine Rescuer 

assignments and 
responsibilities 

! 
Make entry 

~ 
Patient packaging and 
extrication from space 

I 
~ ~ 

I 
Removal of all 

I I 
Transfer patient to 

I Rescuers from space advanced medical care 

~ 
I ~ Terminate rescue operations I 
• Critique 

FIGURE A.l0.1.3.5 Rescue Emergency Action Matrix. 
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A.I0.6.5 Analyzing critical areas related to the inc ident might 
be the single most important part of any emergency response 
preplan. Emergency response agencies generally refer to this 
process as sizing-up. Having a solid, well thought-out action 
plan can positively aid in determining if an incident can have a 
predicted result, minimizing harm to life and damages to prop­
erty, or expediting the process of rescuing trapped victims. 
Determining, evaluating, and assessing all the circumstances 
helps ensure the success of the rescue mission. 

Information Acquisition and Management. Analysis of the poten­
tial emergency begins with managing information from the 
facility about the space prior to any incident. The basics of 
defining what takes place in the confined space is a logical 
place to begin this analysis. 

Record all findings on a preplan survey or document that is 
readily available on a moment's notice . Technological equip­
ment makes information readily available and portable to the 
incident location. The use of tablets, smart phones, and laptop 
computers aids in facilitating and implementing an action 
plan. Diagrams, plans, blueprints, and other means of drawings 
can be created on paper or computer programs, and software 
can help manage and input ever changing information. Once 
the information is tabulated, it should be reviewed for accuracy 
and put on a schedule to be appropriately reviewed so it can be 
kept current and precise . Users should be aware that techno­
logical equipment that is not approved for use in classified 
areas can present sources of ignition in si tuations where flam­
mable vapors may be present. 

A solid base of written 01- text type information can be 
obtained from the facility or Owner/Operator of the space, 
such as chemical and manufacturing data, SDS, the type of 
processes for which the space can be used, dates and times the 
space might be occupied, the size and location of vessels and 
confined spaces, facility floor plans or site surveys, prior inc i­
dents, pt-evious permit enu-ies, the number of workers in and 
around the space, and the type of work being performed 
routinely in and around the space. 

HazaTd and Risk Analysis. Many factors should be taken into 
consideration dLLring an analysis of a confined space. An in­
depth hazard and risk analysis can include, but is not limited 
to, the following questions: What type of process takes place in 
the space? What type of work wi ll be done within the space that 
is not customary to the original process? How does the 
sm-rounding environment affect the space, and are there 
constant changes in the external environment over periods of 
time that add layers of complexity requiring special attention? 
What type of wm-k is normally and potentially performed that 
might require the Entrants to evaluate the internal environ­
ment of the space on a timed basis, including temperature 
exposure and temperamre changes, existing or changing 
atmospheric conditions, or length of work being performed? 
W"ill atmospheric monitoring or other hazard evaluation be 
required? Will specialized breathing apparatus be needed to 
work within the space? Are there biological or radioactive 
concerns inside the space? 

Will the wm-k be ing pet-formed in the space change the 
internal environment? Will it have an effect on the space's 
immediate external surrounding areas or adjacent processes? 
Are there concerns with equipment, tools, and machines work­
ing in the space either repairing or cleaning? Will equipment 
being used in the space affect the current atmosphere? "\!\That 
type of ventilation is needed to sustain a nonhazardous aunos-
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pheric condition? Will the physical dimensions of the space 
have an effect on the Entrants, and will the physical or mental 
health of an Enu-ant pose a potential hazard to working safely 
inside the space? These and other considerations are covered 
more thot-oughly in Chapter 6. 

Envimnmental Considerations. Are low floor level liquids a 
concern? Are overhead obstructions or utility piping or cables a 
concern? Will PPE be required to work within the space? Does 
the space span many levels or floors? Is there a potential for 
weather to affect the outcome of an incident within the space? 
Is uncontrollable ambient noise a factO!-? Is there a potential 
for vibrations within and adjacent to the space? Does vehicle 
u-affic, heavy equipment, or other processes affect the space? 
Does the potential for animal and insect interaction pose a 
concern to Enu-ants within the space? 

l.!.nerg;' isolation Considerations. Where are the control devices 
located fOI- power and potential sources of energy for the inter­
nal and external areas of the space? How long will it take to 
verify that these sources are isolated? Can all sources be 
mechanically conu-olled, blocked, or blanked, 01- does the 
space require personnel to be committed to a location to physi­
cally control a device? 

Will it take a specia lty person or special group of individuals 
or maintenance workers to secure energy sources? How long 
will it take to assemble a group to secure energy sources within 
the facility or location of the space? Do these individual5 wm-k 
on premises or off site? Is there a considerable time factor asso­
ciated with the specific task of securing energy sources? What is 
the means of delivering a message that an incident has occur­
red in a confined space requiring a response? 

Communications Conside-rations. Can Entran ts, Attendants, or 
Rescuers communicate effectively throughout the space, or is 
there a need for a more complex system requiring radios or 
communication systems? W"ill these communication devices 
work below grade and span the working length and levels of 
the space? 

Wmli. History and Physical AttTibute.s of the Space. How often has 
the space been entered and is there prior documentation to 
previous enu-ies? ''\There are previous enu·y documents o r 
permit entries located, and are they relevant to potential emer­
gencies? Does the configLU-ation, length, or design of the space 
put limitations on the use of rescue equipment or require a 
specific type of equipment? Does the size, location, or height of 
the entry point pose challenges for Entrants or rescue person­
nel and rescue equipment? 

C..apaiJility of NonTe.scuers (e.g., l.!.ntmnts, Attendants, Gas 1esters, 
Ent1y Supervism-s). What is the level of training of the individuals 
working within the space? How often is an emergency plan 
reviewed? "\!\Then was the last time a training session was 
performed? Is there a safety plan in place for the space? 

Rescue Capabilities- On-site and Outside Resources. Are emer­
gency trained professionals on location of the space, or is an 
outside agency or local fire/ rescue department tasked as a 
resource? \'\That is d1e time frame for a rescue team of on-site 
employees to assemble? What is the time frame for an outside 
resource to arrive on location of the space? What is the level of 
training of the outside resource? Is the ou tside resource 
u-ained to the ALS medical level? ''\There is the closest medical 
facility that can treat a patient who has suffered injury N illness 
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as the result of a potential confined space emergency or 
hazardous materials exposure? 

Does the Owner/Operator of the space have an emergency 
plan or require notification or contact with specialized agen­
cies such as the FBI, CIA, ATF, military, local and state police, 
or local security due to restricted areas, processes, or access 
restrictions? 

Does the space require d ifferent levels of emergency 
response depending on the type of process or work being 
performed in the space? Does the time of day or day of week 
require different levels of emergency response? 

A.IO. 7.2 Rescuers generally can choose from the following tw·o 
types of atmosphere-supplying respirators to satisfY Rescuer 
t·equirement:s f01· respit·atory protection in potentially hazard­
ous atmospheres: 

(1) Supplied air respirators (SAR) with an egress cylinder of 
sufficient capacity to allow egress in the event of acciden­
tal cessation of air flow from the hose line 

(2) Self~contained bt-eathing apparatus (SCBA) with suffi-
cient capacity to perform the rescue operation 

'"Then deciding wh ich type of respirator to use, Rescuers should 
consider the advantages and disadvantages of each relative to 
the rescue objective. 

The limited duration of air supply in extended rescue opera­
tions requiring spinal immobilization or difficult extraction 
might preclude the use of SCBA. However, significant entangle­
ment hazards within a space might make the use of SAR impos­
sible. The portal shape and size might be restrictive and 
require the use of an SAR instead of an SCBA. The Rescuer 
should use the apparatus in the manner intended by the manu­
facturer versus having to remove the bulkier SCBA that other­
wise will not fit through the portal, possibly dropping the 
apparatus or having the face piece pulled off and being 
exposed to contaminants. 

The most effective means of making these and other deci­
sions is through the use of pre-incident rescue action planning 
and practice of those plans on representative or actual spaces . 
Only through careful consideration of the circumstances and 
testing of the plan can PPE choices made by the rescue team be 
validated. 

A.l0.9.1 Confined space rescue teams should have enough 
qualified members to accomplish every function required to 
achieve the rescue objective. The size and capability of a team 
\vill depend on many factors, including, but not limited to, the 
condition of the Entrant, the size and shape of the space, the 
size of the access opening, and the hazards pt·esent. The posi­
tions described in 10.9.1 (1) through 10.9.1(5) suggest the 
number of roles that should be cons idered to peti'orm an 
entry-type rescue. Many rescues may require additional fimc­
tions such as ventilation, rope rescue support, or communica­
tion that will require additional trained resources. Pre-incident 
planning of representative spaces is a key element to detennin­
ing the size and capabilities of the rescue team. Table A.10.9.l 
provides guidance for determining team size depending on the 
conditions of the space and anticipated rescue methods. 

A.l0.9.1(1) T he size of a rescue entry team will be determined 
by the size of the space and the difficulty of the rescue opera­
tion . Typically, the entry team size should be at least tw·o 
members. However, some spaces requiring technician-level 
resources may be only large enough to accommodate a single 
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Rescuer. Some incidents may involve large spaces or complex 
rescue operations that require several Rescuers to enter the 
space. 

A.l0.9.1 (2) The purpose of the backup team is to quickly and 
effectively 1-emove an incapacitated Rescuer who is unable to 
perform self-rescue. In general, this requires that at least one 
team member be immediately available to enter the space 
equipped with the same or greatet· leve l of PPE a5 the initial 
entry team. The size and capability of the backup team should 
be determined by the specific space conditions and hazards 
and the scope of the t·escue operation. 

A.l0.9.1(3) The attendant may be the assigned attendant 
identified on the confined space entry permit. 

A.ll.l All personnel engaged in confined space-related activi­
ties may have responsibilities in addition to their primary 
a5signment provided that they are trained, educated, or quali­
fied in accordance \vith the requiremen t5 of Chapter 11. Table 
A.ll .1 lists some, but not all, possibilities. 

A.ll.3.2.10 "'Then the applicable confined space program 
allows Attendant entry for rescue, Attendants who have been 
trained and properly equipped for enu-y rescue operations may 
do so, but only after being relieved by another qualified 
Attendant who assumes the primary Attendant duties while the 
orig inal Attendant attempts rescue. Rescue by the primary 
Attendant should be the last solution, as information they have 
may be ct·itical in assisting the designated t·escue team in assess­
ing conditions in d1e space that may have contributed to d1e 
emergency. 

A. ll.3.2.11 Approved assigned duties may include, but are not 
limited to, monitoring Enu-ant activities, keeping unauthorized 
persons away from the space, checking gas testing instruments 
to ensure that they are positioned and working as intended, 
watching for outside activity that might affect entry operations, 
assisting in placing or replacing blowers and ductwork for 
ventilation if moved during Entrant entry/ exit, and monitoring 
air supply. 

Duties that should not be allowed include, but are not limi­
ted to, any task where direct contact with Entrants could be 
lost, such as going to get a tool from a u-uck, performing unau­
thorized activities, taking a break, and any other task for which 
the Attendant is not assigned or qualified. Under some c ircum­
stances, two Attendants may be placed outside the space 
instead of a single Attendant to ensure that if there is a need 
for one Attendant to take a bt-eak, there is at least one Attend­
ant still dedicated to the space. T his may allow some of d1e 
above listed duties to be authorized by the Entry Supervisor. 

A.ll.4.1.2 Confined space-re lated work practices and activi­
ties are typically conducted in compliance with regulatory 
requirements and/or industry and Owner/ Operator or 
Contractor safe work practices. For example, in the U nited 
States, OSHA requires employers to designate an Entry Super­
visor to supervise work that involves entering confined spaces, 
including those \vith inert atmospheres. Industry practices and 
Owner/ Operator or Conu-actor programs are generally consis­
tent with regulatory requirements. 
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Table A.l0.9.1 Confined Space Rescue Team Staffing Decision Table 

IF THEN 

The confined space has no obstructions or entanglement hazards One Rescuer is needed to perform a non-entry rescue. 
and the Entrant is properly attached to a retrieval system, 

The confined space has obstructions or entanglement hazards, the Three Rescuers are needed to perform an emergency entry 
Entrant is not attached to a reu·ieval system, no potential to effect rescue: 
atmospheric hazards exist, and vertical extraction is not required, l Rescue Attendant 

2 Rescue Entran ts 

The confined space has obsu·uctions or entanglement hazards, the Five Rescuers are needed to pet·form an emergency entry to 
Entrant is not attached to a retrieval system, no potential effect rescue: 
atmospheric hazards exist, and vertical extraction is required, l Rescue Attendant 

2 rescue system operators (with assistance from plant 
personnel) 
2 Rescue Entran ts 

The confined space has obstt-uctions or entanglement hazards, d1e Five Rescuers are needed to perform an emergency entty to 
Entrant is not attached to a retrieval system, potential effect rescue: 
atmospheric hazards exist, SAR cannot be used (requiring SCBA) l Rescue Attendant 
and vertical exu·action is not required, 2 person entty team 

2 Rescue Entran ts 

The confined space has obsu·uctions or entanglement hazards, the Six Rescuers are needed to perform an emergency entry to 
Entrant is not attached to a retrieval system, potential effect rescue: 
atmospheric hazards exist (t·equiring SAR), and vertical 1 Rescue Attendant 
extraction is not required, 2 Rescue Entran ts 

2 backup Rescue Entrants 
1 air supply opet·ator 

The confined space has obsu·uctions or entanglement hazards, the Seven Rescuers are needed to perform an emergency enuy 
Entrant is not attached to a retrieval system, potential to effect rescue: 
atmospheric hazards exist, SAR cannot be used (requiring l Rescue Attendant 
SCBA), and vertical extraction is required, 2 rescue system operators (with assistan ce from plant 

personnel) 
2 Rescue Entrants 
2 backup Rescue Entrants 

The confined space has obstructions or entanglement hazar(l5, the Eight Rescuers are needed to perform an emergency e n tty to 
Entrant is not attached to a retrieval system, potential effect rescue: 
atmospheric hazards exist (requiring SAR), and vertical 1 Rescue Attendant 
extt·action is required, 2 rescue system operators (with assistance from plant 

personnel) 
2 Rescue Entran ts 
2 backup Rescue Enu·ants 
1 air supply operator 

An employee activates a fall arrest system and is suspended in a Four Rescuers are needed to perform a pickoff rescue: 
harness requiring rope rescue, l Rescue Attendant 

2 rescue system operatot·s (with assistance from plant 
personnel) 
1 Rescuer 
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Table A. I I. I Possible Crossover of R esponsibilities for Persons Involved in Confined Space Entry 

T itle 
P ossible Additional Responsibilities/ 

Competencies Notes 

Gas Tester, Rescuer Entrant~ should kn ow how to perform self-rescue. Entrant 
Attendant Entry Supervisor, Rescuer, Gas Tester, 

Ventilation Specialist, Isolation Specialist 
If performing other duties that interfere with the 

primary Attendant duties, the assigned Attendant 
should be relieved by another qualified Attendant. 

Entry Supervisor Entrant, Rescuer, Gas Tester, Ventilation 
Specialist, Isolation Specialist 

The designated Eno·y Supervisor may perform 
multiple tasks if qualified to do so, including, but 
not limited to, entering the space for inspection 
or atmospheric testing, checking isolation and de­
isolation, approving ventilation, issu ing permits, 
and assisting rescue. The Enu·y Supervisor should 
be qualified in multiple areas in order to ensure 
that each requirement of the permit continues to 
be met during enU)' operations. 

Rescuer Eno·ant, Gas Tester~ Isolation Specialist, 
Standby Worker 

All Rescuers (except those reso·icted to rescue from 
outside the space) should be qualified as 
Entrant~. Rescuers may also need to conduct 
aonospheric testing or check that isolation has 
not failed prior to entry. Rescuers assigned to be 
on site may perform other duties, if qualified, 
when not engaged in rescue operations. 

Gas Tester Enu·ant, Isolation Specialist, Attendant, 
Standby Worker 

Gas Testers entering spaces should be qualified as 
Eno·ant~. Gas Testers may perform other duties, if 
qualified, when not conducting aonospheric 
testing. 

Owner/ Operator, 
Contractor/Subcontractor 

Eno·y Supervisor~ Isolation Specialist, 
Ventilation Specialist, Entrant, Attendant, 
Gas Tester, Standby Worker·, Rescuer 

Owners/ Operators and Cono·actors/ 
Subcontractors may perform any con fined space 
activities for which they ar·e qualified. 

A.l l.4 .2.12 If risks or hazards develop within or outside the 
space exceeding those authorized by the pennit, the Entry 
Supervisor should immediate ly cancel the permit and have 
Entran ts vacate the space. The Entry Supervisor should not 
allow Enu·ants to re-enter the space until the hazar·ds or risks 
are abated or reduced to an acceptable permitted level. Aonos­
pheric retesting within the space should be completed and 
meet permit requirements before an entry permit is reissued. 

A.l l.4.2.22 Before implementing en OJ' or work permits, Entt)' 
Supervisors should require that internal combustion and 
nonapproved e lectrically powered equipment (including, but 
not limited to, automobiles, trucks, vacuum trucks, forklifts, 
fans, educators, pumps, welding machines, and compressors) is 
r·estdcted to designated safe areas (such as outside the tank 
dike area or 50ft (15.2 m) upwind from the tank), away from 
sources of flammable vapors, by notation on the permits and, if 
necessary, by posting signs and/ or barricading access to the 
area. 

Entry Supervisors should be aware that approved diesel­
powered inter·nal combustion equipment is pr·efen·ed to using 
gasoline or gas-powered equipment. 

Entt)' Supervisors should be aware that the use of steam - or 
air-operated equipment is preferred to using electric or· inter­
nal combustion-powered equipment. 

Entry Supervisors should ensure that all eleco·ical equip­
ment and appurtenances have been inspected and approved by 
a qualified person to determine that they are explosion proof or 
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protected so as to not create or release sufficient energy to be a 
source of ignition. 

Eno·y Supervisors should ensure that electrical equipment 
attached to and around the confined space has been discon­
nected and locked or tagged out before issuing an enD)' 
permit. Such equipment and appurtenances include , but are 
not limited to, metering and signaling devi ces, alarms, sensors, 
overflow protection systems, cathodic protection systems, and 
eleco·ical heating coils. 

Depending on the potential exposures, EnD)' Supervisors 
sh ould ensure that all e lectr ically powered cleaning and related 
equipment, including, but not limited to, electri cally powered 
tools, communication devices, lights, and motors used through­
out cleaning operations, meets the minimum requirement5 of 
NFPA 70 for Class I, Division 1, Group D (or higher) (or 
Class 1, Zone 0 or Zone 1) locations. The use of any type of 
nonexplosionproof e lectrical equipment should b e prohibited 
unless specifical ly permitted under an authorized j ob site 
procedure or by issuance of an enD)', hot work, or safe (cold ) 
work permit permitting such use. 

Eno·y Supervisors should ensure that bonding and ground­
ing cables and clamps are inspected by a qualified person for 
good condition, adequacy, and integrity prior to the start of 
work and periodically, as necessary, dw·ing the work. 

Eno·y Supervisors and qualified persons should ensure that 
equipment capable of creating an ignitable spa r·k upon discon­
nection is properly bonded and grow1ded (earthed) before 
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permits are issued (see API 2003, API 2219, and NFPA 77 for addi­
tional information). 

A.l1.4.3.1 NFPA and other entities offer u·aining to prepare 
for the American Peu·oleum Institute (API) Entt)' Supervisor 
certification exam. The NFPA marine chemist program certifies 
individuals who conduct testing inside marine vessels and other 
spaces such as chemical and petroleum tanks and vessels. 

A.l1.7.2.3 Owners/ Operators should train or educate, qualify, 
and designate employee personnel assigned to perform 
confined space operations. 

A.11.7.2.5 The Entry Supervisor is typically assigned this 
responsibility (see 11.4.2. 7). 

A.11.7.2.10 Equipment may include, but is not limited to, the 
following: 

(1) Testing and monitoring equipment and calibration 
matet·ials 

(2) Ventilating equipment 
(3) Communications equipment 
(4) PPE and respiratory pt·otection 
(5) Air-supplied breathing apparatus and air supply cylin-

ders or approved air supply compressors 
(6) Lighting equipment 
(7) Barriers, guards, warning signs, and shields 
(8) Equipment, su ch as ladders, needed for ingress and 

egress 
(9) Rescue and emergency equipment needed to comply 

with the confined space program requirements (except 
the equipment provided by Rescue Services) 

(10) Any other equipment necessat)' for authorized work in 
and around the confined space 

A.11.7.2.13 The Owner/ Operator and the Contractor should 
retain each cancelled entry permit for at least 1 year to facili­
tate the review of the confined space program. Any problems 
encountered during an enu-y operation should be noted on 
the pertinent permits so that appropriate revisions to the 
program may be made if necessary. 

A.11.8.2.6 The Conu·actor should obtain copies of the 
Owner/ Operator evaluation of the confined space(s) to be 
entered, including, but not limited to, the SDS covering 
hazardous materials and chemicals contained and previously 
stored in the confined space, actual and potential hazardous 
exposure in the work area, isolation (lockout/ tagout) proce­
dmes applicable to the space, requit·ed and available fit·e 
protection equipment, required and PPE. 

A.II.8.2.7 The Contractor should provide the following docu­
mentation, as applicable, to the Owner/ Operator; the Subcon­
tractor should provide the same documentation to the 
Contractor, who in turn should provide copies to the Owner/ 
Operator: 

(1) General Contractor/ Subcontractor safety policies and 
pwcedures 

(2) Contractor confined space entt)' program (if to be used 
in lieu of or in conjunction with the facility program) 

(3) Contractor/Subcontractor permit program fot· entry and 
hot and cold work (if to b e used in lieu of or in cot~unc­
tion with the facility program) 

( 4) Qualifications or training certification for a ll involved 
Contractor and Subcontractor personnel 

(5) Procedures for hot work, cold work, and control of igni­
tion sources where flammables may be present 
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(6) Past work by Contractor/ Subcontractor involvi ng 
confined spaces, including any related inc idents 

(7) PPE and other equipment, materials, and chemicals to be 
provided for use on the job by the Contractor/ Subcon­
tractor or their personnel 

(8) Emergency procedures or Rescue Services to be provided 
by Contractor/Subcontractor and means of communica­
tion and availability 

(9) A statement indicating that the Contt·actor/ Subcontrac­
tor has never been cited by state or federal safety compli­
ance agencies for any confined space safety infraction; if 
there has been a citation, a copy of the citation and a 
statement from the Contractor/Subcontractor describing 
the corrective action that has been instituted {see 29 CFR 
1910.146(C)(9)] 

In addition to complying with the permit space requirements 
that apply to all employet·s, each Conu·actot·/Subcontractor 
retained to perform confined space entt)' operations should do 
the following: 

(1) Obtain any available information regardi ng permit space 
hazards and entt)' operations from the Owner/ Operator 
or primary Contractor 

(2) Inform the Owner/ Operator of the permit space 
program that the Contractor will follow 

(3) Inform the Owner/ Operator of any hazat·ds confronted 
or created in or around the confined space 

A.ll.8.2.13 Equipment may include, but is not limited to, the 
following: 

(1) Testing and monitoring equipment and cal ibration 
materials 

(2) Approved ventilating equipment 
(3) Approved communications equipment 
( 4) Approved required PPE and respiratory protection 
(5) Approved (low voltage if required) lighting equipment 

and, if required, explosion proof elecu·ical equipment 
(6) Barriers, guat·ds, warning signs, and shields placed at 

appropriate locations 
(7) Equipment, such as ladders and hoist~, needed for 

ingress and egress 
(8) Rescue and emergency equipment needed to comply 

with the confined space program requirements (except 
equipment provided by Rescue Services) 

(9) Approved safe air supply compressors or bottles (if 
needed) 

(10) Any other equipment necessary for authorized work in 
and around the confined space 

A.ll.8.2.16 Contractors should retain cancelled entt)' and 
work permits, including those pertaining to Subcontractors, fot· 
at least 1 year to facilitate review of the Contractor's confined 
space and work programs. Any problems encountered during 
confined space operations should be noted on the pertinent 
permit so that appropriate revisions to the confined space or 
hot/cold work programs can be made . 

A.ll.8.2.17 Whet·e a Contractor arranges for a Subcontractor 
to perform work that involves confined space enuy or associ­
ated operations, the Contractor should do the follovving: 

(1) Inform the Subcontractor that the workplace contains 
confined spaces and that entt)' is allowed only through 
compliance with the applicable confined space program 
and issuance of the appropriate permits. 
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(2) Appraise the Subcontractor of the actual and potential 
hazards and the experience of the Owners/ Operators 
and Contractors with the space. 

(3) Apprise the Subcontractor of any precautions or proce­
dures that have been implemented for the pwtection of 
workers in or near permit spaces where Contractor/ 
Subcontractor or facility personnel will be working. 

(4) vVhere Owner/ Operator and Contractor pers01mel will 
be working in or near the confined space, coordinate 
entry and hot and cold work operations with the Subcon­
tractor and the Owner/ Opel-ator. 

(5) Have a debriefing with the Subcontractor at the conclu­
sion of the confined space operations regarding the 
programs followed and any hazat-ds confronted or 
created in or around the confined space during Subcon­
tractor operations. 

Al1.9.1 Ventilation methods may include, but are not limited 
to, displacement, dilution, flushing, inerting, purging, or other 
appropriate methods of removing or controlling a hazardous 
atmosphere. It is not advisable to use steam to remove a flam­
mable atmosphere due to the potential for a static accumula­
tion and discharge or an ignitable spark . 

Al1.9.2.3 Entry Supervisors should ensw-e that appropriate 
requirements for safe ventilation operations and PPE are docu­
mented on the enu-y permit and have been implemented prior 
to issuing a permit. 

Entry Supervisors should ensure that acceptable atmos­
pheric levels are achieved and documented on the permit 
befo1-e issuing a permit to enter ventilated spaces. 

Entry Supervisors should ensure that continuous forced-air 
ventilation is provided where required by the confined space 
program while confined spaces are occupied, even if initial and 
subsequent atmospheric test results are acceptable. 

Entry Supervisors should ensure that air quality is monitored 
continuously or periodically in accordance with the permit 
requirements and should use appropriate additional measures 
to maintain atmospheric exposures within acceptable levels 
where needed. 

A.l1.9.2.7 Where required, exhausted atmosphere should be 
capnu-ed, d isbursed, and treated, as appropriate. 

All.9.2.10 Gas Testers should take 1-eadings away from the 
incoming air flow and in areas where the sample is representa­
tive of the atmosphere where personnel are located within the 
space. 

A.ll.IO.l Isolation should be achieved by approved methods 
in accordance with the appropriate isolation program require­
ments, including, but not limited to, blanking, blinding, 
double block and bleeding, misaligning, or removing sections 
of lines, pipes, or ducts; lockout or tagout of all sources of 
energy; or blocking, disconnecting, or relieving pressures of all 
mechanical, hydraulic, elecu-ical, vapo1~ gas, engulfment, chem­
ical, or steam linkages and connections that could create 
hazards. 

A.ll.ll.l W'orker operations and duties may include, but are 
not limited to, moving and staging equipment and materials 
fo1- use within or outside the space; conducting non-entt-y 
required hot and/ or cold work; assisting Gas Testers, Attend­
ants, ventilation and isolation personnel with activities outside 
of the confined space; manning barriers to prevent unauthor-
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ized entry into the surrounding area; and acting as a fire watch 
during hot wo1-k operations or where ignition sources are 
present in the area. 

A.I2.5 A hazard safety analysis audit does not eliminate the 
need for a full hazard evaluation risk assessment of the space at 
the time of entry. Figure A.l2.5 is an example of an identifica­
tion template. 

A.l2.7.1 There is no hard-and-fast rule regarding allowable 
levels for entry into confined spaces where toxic contaminan ts 
may be present. OSHA OELs exist for several hundred a ir 
contaminants and these levels must not be exceeded. NIOSH 
and the ACGIH also have established OELs for many contami­
nants. \1\lhere working in confined spaces, it is often standard 
practice to set meter alarm levels at one half or less of the 
a llowable or recommended exposure limi ts (also called the 
"action level") . Atmospheri c monitor manufacturers may a lso 
recommend alarm limits based on the contaminant properties 
and on the accuracy of the measurement. 

A.I2.14.3 A sample training certification form and alternate 
tracking option are provided in Figure A.l2.14.3. 

A.l2.18 Items to consider as part of d1e fimess-fo1~duty evalua­
tion can include, but are not limited to, the following: 

(1) Hot and cold temperature changes 
(2) Unstable surfaces 
(3) 
(4) 
(5) 
(6) 

Areas that require climbing up or down 
Audible alerts and communication 
Tight work spaces 
Capable of wearing required PPE 

A.l3.1 An enu·y permit should be used for all reclassifications 
or alternate procedures. (See Figure B.2 and Annex C.) 

A.l3.2.6 The decision to provide real-time monitoring (e .g., 
physical direct observation, cameras, monitored wired or wire­
less "man-down" systems) and/ or emergency treatment inter­
vention f01- confined space Entrant5 should not be based solely 
on the hazards within and around a space. 

Also to be taken into consideration are the characteristics 
that might make it difficult for an ill or injured wol-ker to be 
removed and/ or appropriately treated when not under his or 
her own power, even if there are no atmospheric, engulfment, 
entrapment, or other chemical 01· physical hazan::ls introduced 
to cause the emergency. Such characteristics may include, but 
are not limited to, space configurations that lend to difficult 
removal and remote areas where delays in medical n·eatment 
response require forms of immediate intervention. 

Unless a space can be proven to have no potential for 
hazards and no potential difficulty or delay associated with 
appropriate treatment of ill or injured Entrants, a means of 
real-time monitoring and/ or treatment intervention is indica­
ted. 

A.l6.2 T he optimal method for preventing occupation-related 
illnesses, injuries, and fatali ties is to "design out" the hazards 
and risks, thereby eliminating the need to control them during 
work operations. This approach involves the design of tools, 
equipment, systems, work processes, and faci lities to reduce or 
eliminate hazal-ds associated with work. 



ANNEX A 350-81 

IDENTIFICATION OF CONFINED SPACE FORM 

Name and location (facility/company): 

Size/configuration: 

Normal contents or process: 

Typical reasons for entry: 

Safety hazards: 

Health hazard/potentially hazardous atmosphere: 

Adjacent hazards: 

Notes: 

FIGURE A.l2.5 Identification of Confined Spaces at (Facility/ Company). 
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350.82 SAFE CONFINED SPACE ENTRY AND WORK 

Employee name _______________________________ _ 

Job title __________________________________ _ 

Date trained ______ Trainer signature ---------------------

This employee was trained as (Entrant, Attendant, Entry Supervisor, etc.)'------------­

Training source (if outside trainer)'-------------------------­

Date of in-house training on policies and equipment ------------------­

In-house trainer signature----------------------------­

(Attach syllabus or other relevant training materials.) 

Alternative Option for Tracking Training 

Date trained 
Training competency and by whom- Date trained on 

Employee (Entrant/ Attend ant/Entry generic or outside in-house policy Signature of 
name Supervisor, Gas Tester, etc.) source• and equipment in-house trainer 

Contents of training (attach if possible): 

'Note: If an outside training source is used, the training must include the facility's equipment and policies. 

FIGURE A.12.14.3 Confined Space Entry Training Certification and Alternate Tracking Option. 

Annex B Sample Confined Space Pre-Entry Evaluation Form 
and Permit 

This annex is not a jJart of the recmnmendations of this NFPA docu­
ment but i5 included fm· infonnational purposes only. 

B.l Sample Form and Permit. Figure B.1 is a sample pre­
evaluation and permit form. 

2022 Edition 

B.2 Modified Confined Space Entry Permit for Alternate 
Procedures and Reclassification Under 29 CFR 1910.146. 
Figure B.2 is a suggested pre-evaluation and permit form that is 
slightly revised for those who choose to use reclassification ot· 
alternate procedures w1der 29 CFR 1910.146. Note that the 
only change is the addition of a signature block before 
Section 4 of the permit. 



ANNEX B 350-83 

CONFINED SPACE Pre-Entry Evaluation 
Location of confined space I Additional descriptor (Ex; location #, risk assessment #, etc.) 

1 Description of confined space (Tank #, manhole, etc.) 

Date issued I Time of entry/issued I Time permit expires (Max duration= hr) 

2 
Description of work to be done 

Initial confined space safe work evaluation. If"Yes" is indicated for any of the questions, entry is not permitted 
until hazards are identified and mitigated by use of the permit and authorized Entry Supervisor. 

If "No" is indicated for every question, work may proceed. 

Evaluation signature 

If any conditions change, work shall stop and the Entry Supervisor shall be contacted. 

Hazards present or potentially present (indicate "Yes" or "No" in every box) 

3 HAZARD IDENTIFICATION Inherent Introduced Adjacent 
hazards hazards hazards 

Mechanical/electrical (springs, 
elevated parts, electric >50 volts) 

Physical engulfment by material 

Pneumatic/hydraulic/fluids/gases 
(lifts, agitators, etc.) 

Chemical/biological/atmospheric 

**Atmospheric monitoring should be conducted unless assessment ofthe space determines no potential hazardous atmosphere hazard** 

****Insert parameters and document here*** 

CONFINED SPACE ENTRY PERMIT 

Hazards present or potentially 
HAZARD CONTROLLED BY 

ENERGY SOURCES present (check all that apply) 

(examples) Inherent Introduced Adjacent If additional permits are used, indicate 
hazards hazards hazards here in addition to other controls. 

Mechanical 
(springs, elevated parts, etc.) 

Electrical (motors, agitators, etc.) 

4 
Pneumatic/hydraulic 
(lifts, agitators, etc.) 

Fluid/gases 
(CIP lines, nitrogen, steam, etc.) 

OTHER HAZARDS 
Unauthorized entry of personnel 

Noise >85 dB 

Excessive heat or cold 

Falling objects 

Other permits: hot work, line 
break, LOTO, live electrical work 

(NFPA 350, 1 of 2) 

FIGURE B. I Sample Pre-Evaluation and Permit Form. 
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35().84 SAFE CONFINED SPACE ENTRY AND WORK 

ATMOSPHERIC HAZARDS: (record pre-entry and document 
Pre-entry Time Time Time Time continuously at least every two hours until exit) 

Bump Test required and completed Yes 0 required AM/ AM/ AM/ AM/ 
Gas Tester: type model Serial# AM/PM: PM: PM: PM: PM: 

Continuous monitoring required 
Yes 0 NoD 

Percent of oxygen 
19.5%to 22% 

Lower explosive limit 
<10% ofLEL 

Carbon monoxide 
<25 ppm 

Hydrogen sulfide 
<5ppm 

Other 

TESTER INITIALS: 

PERSONAL PROTECTIVE EQUIPMENT REQUIRED: (for all, either check the box or circle "N /A'') 
NIA 0 Respirator NIA 0 Safety glasses w/side shields NIA 0 Hard hat 

Type: NIA 0 Goggles Nl A 0 Face shield 

Model: NIA 0 Ear plugs/muffs N/A 0 Boots 

Cartridge/filter: N/A 0 Gloves (Type: ) NIA 0 Disposal coveralls 

0 Other 
(specifY: ) 

COMMUNICATIONS: 
5 Entrant 0 Verbal (allowed only for line of sight) 0 Radio 

Emergency rescue will be requested by: 

RESCUE: (for all, either check the box or circle "N I A'') 

Nl A 0 Full-body harness w/ "D" ring NIA 0 Tripod/retrieval system NIA 0 Fall-arresting equipment 

6 N/A 0 Lifelines and safety or wrist harness NIA 0 Emergency escape retrieval equipment 
0 Emergency response team has been notified of entry, hazards, and duration (still use for alternate procedure, 
or reclassification) 
0 Incident action plan has been completed and is available 

7 
ENTRANT($): I am aware of the hazards and their effects and will take the precautions required. 

Print name(s) and initial. 

8 
ATTENDANT($): I am aware of the hazards and their effects. I will arrange for rescue from outside the space, 
if required. 

Print name(s) and initial. 

ENTRY SUPERVISOR: I authorize entry into this confined space and verifY that the hazards have been 
9 evaluated, control measures have been instituted, and the conditions are as indicated on this permit. 

Print name, department, and phone. Signature 

10 CANCEL PERMIT: This permit shall be canceled at the completion of the entry, or if hazards change, by placing 
a large "X" across both sides of the permit. 

RESCUE & EMERGENCY CONTACT 
11 

Tel. no.: ( ) -

(NFPA 350, 2 of 2) 

FIGURE B-1 Continued 
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CONFINED SPACE Pre-Entry Evaluation 
Location of confined space I Additional descriptor (Ex; location#, risk assessment#, etc.) 

1 Description of confined space (Tank #, manhole, etc.) 

Date issued Time of entry/issued Time permit expires (Max duration= hr) 

2 
Description of work to be done 

Initial confined space safe work evaluation. If"Yes" is indicated for any of the questions, entry is not permitted 
until hazards are identified and mitigated by use of the permit and authorized Entry Supervisor. 

If"No" is indicated for every question, work may proceed. 

Evaluation signature 

If any conditions change, work shall stop and the Entry Supervisor shall be contacted. 

Hazards present or potentially present (indicate "Yes" or "No" in every box) 

3 HAZARD IDENTIFICATION Inherent Introduced Adjacent 
hazards hazards hazards 

Mechanical/electrical (springs, 
elevated parts, electric >50 volts) 

Physical engulfment by material 

Pneumatic/hydra ulidfl uids/gases 
(lifts, agitators, etc.) 

Chemical/biological/atmospheric 

**Atmospheric monitoring should be conducted nnless assessment of the space determines no potential hazardous atmosphere hazard. •• 
****Insert parameters and docume nt here*** 

CONFINED SPACE ENTRY PERMIT 

Alternate procedure: 
Are alternate procedures allowed? 0 Yes 0 No If alternate procedure is allowed, there should be a formal hazard 
assessment by a qualified person, including written formal procedure. 
If Yes and being used, Entry Supervisor must sign and date: 
Atmospheric monitoring performed and documented? 0 Continuous ventilation? 0 
Reclassification procedure: 
Are reclassification procedures allowed? 0 Yes 0 No If reclassification procedures are allowed, there should be a 
formal hazard assessment by a qualified person, including written formal procedure. 
If Yes and being used, Entry Supervisor must sign and date: 

Hazards present or potentially 
HAZARD CONTROLLED BY 

ENERGY SOURCES (check all that apply) 

(examples) Inherent Introduced Adjacent If additional permits are used, indicate 
hazards hazards hazards here in addition to other controls. 

4 
Mechanical 
(springs, elevated parts, etc.) 
Electrical (motors, agitators, etc.) 
Pneumatic/hydraulic 
(lifts, agitators, etc.) 
Fluid/gases (CIP lines, nitrogen, 
steam, etc.) 

(NFPA 350, 1 of 2) 

FIGURE B.2 Modified Sample Permit. 
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350.86 SAFE CONFINED SPACE ENTRY AND WORK 

OTHER HAZARDS 
Unauthorized entry of personnel 

Noise >85 dB 
Excessive heat or cold 

Falling objects 
Other permits: hot work, line 
break, LOTO, live electrical work 

ATMOSPHERIC HAZARDS: (record pre-entry and document continuously Pre-entry Time Time Time Time 
at least every two hours until exit) Bump Test required and completed Yes 0 required AM! AM! AM! AM! 
Gas Tester: type model Serial# AM/PM: PM: PM: PM: PM: 

Continuous monitoring required 
Yes D No D 
Percent of oxygen 19.5% to 22% 

Lower explosive limit <10% of LEL 

Carbon monoxide <25 ppm 

Hydrogen sulfide <5 ppm 

Other 

TESTER INITIALS: 

PERSONAL PROTECTIVE EQUIPMENT REQUIRED: (for all, either check the box or circle "N !A") 

NIA 0 Respirator NIA 0 Safety glasses w/side shields NIA 0 Hard hat 
Type: NIA 0 Goggles N/A 0 Face shield 

Model: N/A 0 Ear plugs/muffs N/A D Boots 

Cartridge/filter: NIA 0 Gloves (Type: ) N/A 0 Disposal coveralls 

0 Other (specify: ) 

5 COMMUNICATIONS: 
Entrant 0 Verbal (allowed only for line of sight) 0 Radio 
Emergency rescue will be requested by: 

RESCUE: (for all, either check the box or circle "N 1.10 

6 
NIA 0 Full-body harness w/ "D" ring NIA 0 Tripod/retrieval system NIA 0 Fall-arresting equipment 
NIA 0 Lifelines and safety or wrist harness NIA 0 Emergency escape retrieval equipment 
0 Emergency response team has been notified of entry, hazards, and duration (still use for alternate procedure, 
or reclassification) 
0 Incident action plan has been completed and is available 

7 ENTRANT{S): I am aware of the hazards and their effects and will take the precautions required. 

Print name(s) and initial. 

8 ATTENDANT{S): I am aware of the hazards and their effects. I will arrange for rescue from outside the space, 
if required. 

Print name(s) and initial. 

9 ENTRY SUPERVISOR: I authorize entry into this confined space and verifY that the hazards have been 
evaluated, control measures have been instituted, and the conditions are as indicated on this permit. 

Print name, department, and plwne. Signature 

10 CANCEL PERMIT: This permit shall be canceled at the completion of the entry, or if hazards change, by placing 
a large "X" across both sides of the permit. 

11 RESCUE & EMERGENCY CONTACT 
Tel. no.: ( ) -

(NFPA 350, 2 of 2) 

FIGURE B.2 Continued 
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Annex C OSHA Alternate Entry Procedures and 
Reclassification 

ANNEX D 

17!is anmx i5 not a paTt of the Tecommendations of this NFPA docu­
ment but is included joT infonnational purposes only. 

C.1 Alternate Entry 
1910.146. 

Procedures as Allowed 

~CAUTION 
in 29 CFR 

The use of alternate enu·y procedures should be carefully 
managed. History of confined space entry incidents indicates 
misuse, abuse, or misunderstanding of alternate enU)' proce­
dures, which has resulted in it~ury and death to Entrants and 
other workers. Due to this increase in injuries, Owners/Opera­
tors and Entrant Employers may choose not to allow the use of 
alternate entry procedures. 

Where alternate entl)' procedures are used, the Entl)' Super­
visor should enstu·e that they are used only if there is no poten­
tial for any hazard other than atmospheric and if the 
atmosphere can be controlled by continuous ventilation . 
Continuous aunospheric monitoring should be conducted 
during the use of alternate entt)' procedures. Owners/Opera­
tors and Entrant Employers should ensure that the confined 
space entt)' program provides guidance for developing and 
implementing written alternate entry procedures, including, 
but not limited to, written procedures for hazard evaluation, 
hazat·d identification, and risk assessment. The use of alternate 
entt)' procedures in the United States, as allowed under OSHA 
29 CFR 1910.146, should only provide relief from the require­
ment of a confined space Attendant to take air quality samples 
at specified intervals and does not negate the need for a rescue 
plan . Owners/ Operators and Entrant Employers should 
develop monitoring and inspection data that supports the use 
of alternate entt)' procedures. 

The Entry Supervisor should ensure all hazards are elimina­
ted prior to entty A confined space entry pennit should be 
used to record all hazards that have been eliminated, mitiga­
ted, or controlled. The Enu·y Supervisor should review limita­
tions of alternate enu·y procedures with all Entt·ants. The Entry 
Supervisor should ensure that Entrant~ understand what condi­
tions would cancel the use of alternate entl)' procedures. 

\!\There alternate entt)' procedures are used, appt·opriate 
ventilation coupled with continuous monitoring should be 
implemented. 

Emergency action plans should be developed, reviewed, and 
documented with a clear indication of which rescue services 
are available. 

C.2 Rocl,;fimDon "'AI~;. 29 CFR 1910.146. 

CAUTION 

Reclassification procedures should be appropriately 
managed in accordance with applicable confined space entt)' 
program requirements. A histOt)' of confined space entl)' inci­
dents indicate that the misuse of the reclassification procedures 
has resulted in injuries and death. Because of this, Owners/ 
Operators and Entrant Employers may choose not to allow the 
use of this procedure. 

350-87 

V\7here reclassification procedures are used, the Entt·y Super­
visot· should ensure that they are used only if there are no 
hazard~ and no potential for hazards prior to enU)' nor will 
hazards occur as a result of work inside or adjacent to the space 
being entet·ed. Owners/ Operators and Enu·ant Employers 
should ensure that the confined space entry program provides 
guidance for developing and implementing a written proce­
dure for confined space entry, including, but not limited to, 
hazard evaluation, hazard identification, a nd risk assessment. 
The Entt)' Supervisor sh o uld confirm in writing how each 
hazard has been eliminated, mitigated, or conu·olled. The use 
of reclassification procedures should provide rel ief from the 
requirement to take a ir quality samples at specified intervals 
and does not negate the need for a t·escue plan. Ownet·s/ Oper­
ators and Enu·ant Employers should develop monitoring and 
inspection data that supports the u se of space reclassification. 

Reclassification should only be allowed alter a formal risk 
assessment and identification of proper hazard e limination 
procedures has been conducted by a qualified person. If any 
hazards exist, or have the potential to exist, 1·eclassification 
should not be used. 

Emergency action plans should be developed, reviewed, and 
documented with a clear indication of which rescue services 
are available. Reclassificat ion is temporary in nature (e.g ., the 
duration of the shift), and the space once again becomes a 
confined space once all Entrants have exited the space and the 
permit has been closed. 

C.3 Documentation for Alternate Entry Procedures and 
Reclassification. A permit that has been altered to include 
alternate entl)' procedure and reclassification documentation 
is provided in Figure B.2. 

Annex D Sample Management of Change (MOC) Form 

This annex is not a pa,-t of the 1-ecommendations of this NFPA docu­
ment hut is included for informational pwposes only. 

D.1 Sample Management of Change (MOC) Form. Figure D.l 
shows a sample management of change (MOC) form . 
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350.88 SAFE CONFINED SPACE ENTRY AND WORK 

MANAGEMENT OF CHANGE (MOC) FORM 

MOC#: ---------------------- (Use the following numbering format: Year-Date-# e.g., 2010-05-21- 1) 

Note: MOC requireo for any change or deviation affecting in/onnation presented in confined space classification, hazard assessment, entry 

permU/procedure, or rescue plan information. Change is defined as all modifications to confined space configutation, equipment, work processes, 

proceoures, and contents/chemicals. 

Section 1: Change request (co mpleted by MOC originator) 

Note: MOC Orignator is person requeslirg the change and ensuring the entire MOC IDrm is corrpleted 

MOC orig inator: 

Confined space name: 

Confined space classification: 

Date of MOC request: 

MOC priority: 

Change will be: 

0 Permanent 

0 Urgent, authorize as soon as possible 0 Rout ine 

0 Temporary, from to --------

Description of proposed change: 

Technical basis/reason for the cha nge: 

0 Incident investigation recommendation 

0 PM program tesVcheck recommendation 

0 Confined space configuration change 

0 Work practice or procedure change 

0 Ventilation change 

0 Expansion or renovation of confined space 

0 Confined space chemicaVcontents change 

Confined space MOC scope 

This MOC change requires updates to the following resources: 

Conf ined space classification 

Confined space hazard assessment 

Conf ined space entry procedure/permit 

Preventative maintenance procedure 

Emergency action plan 

0Yes ONo 

OYes O No 

O Yes ONo 

0Yes O No 

0Yes ONo 

FIGURE D.l Sample Management of Change (MOC) Form. 
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Location: 

Expected MOC start-up date: 

0 Improve process performance 

0 Altered capacity 

0 Environmental compliance 

0 Updating/changing process equipment 

0 Health and safety recommendation 

0 Other (list) 

0 Other (list) 

LockouVtagout procedure 

Work instructions 

Training programs 

Other(list) 

Other(list) 

OYes ONo 

OYes ONo 

OYes ONo 

0 Yes ONo 

OYes ONo 

(NFPA 350, 1 of 2) 
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Section 2: MOC Completion and Verification 

The following requirements have been met: Yes No N/A 

• Confined space reclassified based upon basis for change. 0 0 0 

• Confined space hazard assessment reviewed/updated. 0 0 0 

• Confined space entry procedure and permit reviewed/updated. 0 0 0 

• Confined space rescue plan reviewed/updated. 0 0 0 

• Fire detection/suppression system(s) needs evaluated/addressed. 0 0 0 

• Utilities (e.g., electrical, air, nitrogen) are ad9Cuate to meet needs. 0 0 0 

• Leak detectors have been added or moved as needed. 0 0 0 

• Operating and maintenance personnel have been trained on the MOC. 0 0 0 

• Walking/working surfaces issues evaluated/addressed. 0 0 0 

• Change complies with the current build ing and engineer ing codes. 0 0 0 

• Change complies with applicable EHS regulations. 0 0 0 

• Additional confined space labelinf)'sig nage cons idered/added. 0 0 0 

• New or revised PPE needs evaluated/addressed. 0 0 0 

• Entry or internal access portals and paths evaluated/addressed. 0 0 0 

• Additional or high noise exposu re evaluated/addressed. 0 0 0 

• Added machinery or equipment properly g uarded. 0 0 0 

• Lockout/tagout procedures for new or cha nged eq uipment. 0 0 0 

• Safety or emergency equipment needs evaluated/addressed. 0 0 0 

• Proper diking or containment provided for chemical spills/releases. 0 0 0 

• Other: 0 0 0 

Section 3: MOC Approval- the following personnel must approve the MOC. 

Title Required Title Date 
(YIN) 

MOC originator 

Production manager 

Engineering manager 

EHS manager 

Maintenance manager 

Plant manager 

Other-list 

(NFPA 350, 2 of 2) 

FIGURE D.l Continued 
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350-90 SAFE CONFINED SPACE ENTRY AND WORK 

Annex E Informational References 

E.l Referenced Publications. The documents or portions 
thereof listed in this annex are referenced within the informa­
tional sections of this guide and are not advisory in nature 
unless a lso listed in Chapter 2 for other reasons. 

E.l.l NFPA Publications. National Fire Protection Associa­
tion, I Battery march Par·k, Quincy, MA 02169-7471. 

NFPA 30, Flammable and Combustible Liquids Code, 2021 
edition. 

NFPA 7(/J, National Electrical Code®, 2020 edition. 
NFPA 70]<.-®, Standard for Elecl1"ical Safety in the Wm·kplace®, 2021 

edition. 
NFPA 77, Recommended Pmctice on Static Elect1"icity, 2019 

edition. 
NFPA 306, Standm·d fO'r the ContnJl of Gas Hazards on Vessels, 

2019 edition. 
NFPA 326, Standm·d jm· the Safeguarding of Tanks and Containers 

for Entry, Cleaning, m· Repai1; 2020 edition. 
NFPA 497, Recommended Practice jO'I" the Classification of Flamma­

ble Liquids, Gases, m· Vapm·s and of Hazm·dous (Classified) Locations 
jorElect1icallnstallations in Chemical Process An•as, 2021 edition. 

NFPA 499, Recommended Practice fm· the Classification of Combus­
tible Dusts and of Hazm·dous (Classified) Locations for Electrical 
Installations in Chemical Process Areas, 2021 edition. 

E.1.2 Other Publications. 

E.1.2.1 ACGIH Publications. American Conference of 
Governmental Industrial H ygienists, 1330 Kemper Meadow 
Drive, Cincinnati, OH 45240-1634. 

Th!-eshold Limit Values jO'I" Chemical Substances and Physical 
AgenL5, 2020. 

E.1.2.2 Air Systems International Publications. Air Systems 
International, Inc., 829 Juniper Crescent, Chesapeake, VA 
23320. 

E5timating Approximate Pmge Times ChaTt, 2015. \llww.ait-sys­
tems.com/ down loads/ Estimated %20Purge% 20Time 
%20Chart.pdf. 

E.1.2.3 API Publications. American Petroleum Institute, 200 
Massachusetts Avenue NW, Suite 1100, Washington, DC 
20001-5571 . 

API RP 500, Recommended Practice for Classification of Locations 
joT Elect1icallnstallations at Pet1vleum Facilities Classified as Class I, 
Division 1 & Division 2, Third edition, 2012. 
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API RP 2003, Protection Against Ignitions A1ising Out of Static, 
Lightning, and Stmy Currents, 201 5. 

API STD 2015, Requi1"CmenL5 for Safe Ent1y and Cleaning of Petnr­
leum Storage Tanks, Eighth edition, 2018. 

API RP 2016, Guidelines and ProceduTes fm· Entering and Clean­
ing Petmleum Storage Tanks, 2001, reaffirmed 2006. 

API RP 2027, Ignition Hazanis Involved in Aln·asive Blasting of 
Atmospheric StO'I"age Tanks in Hydmcmvon Service, Fourth edition, 
2018. 

API STD 2217 A, Safe Work in fne1·t Confined Spaces in the Pet?"O­
leum and Pet1vchemicallndust1"ies, Fifth edition, 2017. 

API 2219, Safe operation of Vacuum Trucks in Pet1·oleum Service, 
Fourth edition, 2016. 

E.l.2.4 CGA Publications. Compressed Gas Association, 
14501 George Carter Way, Suite 103, Chantilly, VA 20151. 

CGA G-7.1, Commodity Specificationjm· Ail·, 2011. 

E.l.2.5 US Government Publications. US Government 
Publishing Office, 732 North Capitol Street, NvV, Washington, 
DC 20401-0001. 

OSHA Safety and Health Informat ion Bulletin, SHIB 
09-30-2013, "Calibrating and Testing Direct-Reading Portable 
Gas Monitors," September 2013. 

Title 29, Code of Federal Regulations, Part 1910, "Occupa­
tional Safety and Health Standards." 

Title 29, Code of Federal Regulations, Part 1926, "Safety and 
Health Regulations fm- Construction." 

E.1.3 Other Publications. 

CDC, NIOSH, Fatality Assessment and Control Evaluation 
(FACE) reports. 

International Chamber of Shipping, International Safety Guide 
jm· Oil Tankers and 11<1-rninals, 2006. 

E.2 Informational References. (Reserved) 

E.3 References for Extracts in Informational Sections. 
(Reserved) 
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