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Printing and Saving Instructions 
 
TLC recommends that you download and save this pdf document and 
assignment to your computer desktop and open it with Adobe Acrobat 
DC reader.   
 
Adobe Acrobat DC reader is a free computer software program and 
you can find it at Adobe Acrobat’s website. 
 
You can complete the course by viewing the course on your computer 
or you can print it out.  This course booklet does not have the 
assignment (the test).  Please visit our website and download the 
assignment (the test). 
 
Printing Instructions: Once you have purchased the program, we will 
give you permission to print this document.  If you are going to print 
this document, it was designed to be printed double-sided or duplexed 
but can be printed single-sided.  

 

Internet Link to Assignment… 
http://www.abctlc.com/PDF/Confined%20Space%20Ass.pdf 
 
State Approval Listing Link, check to see if your State accepts or 
has pre-approved this course.  Not all States are listed. Not all courses 
are listed.  Do not solely trust our list for it may be outdated.  It is your 
sole responsibility to ensure this course is accepted for credit.  No 
refunds.  
 
Professional Engineers: Most states will accept our courses for 
credit but we do not officially list the States or Agencies acceptance or 
approvals. 
 
State Approval Listing URL… 
http://www.tlch2o.com/PDF/CEU%20State%20Approvals.pdf 

 

You can obtain a printed version from TLC for an additional $69.95 
plus shipping charges. All downloads are electronically tracked and 
monitored for security purposes.  
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Definition of Confined Spaces Requiring an Entry Permit  
 
A Confined space is: 
1. Is large enough or so configured that an employee can bodily enter and perform work. 
2. Has limited or restricted means for entry or exit (i.e. tanks, vessels, silos, storage bins, 
hoppers, vaults, and pits are spaces that may have limited means of entry). 
3. Is not designed for continuous employee occupancy. 

 
Some States and many employers require the final exam to be proctored. 
 
Do not solely depend on TLC’s Approval list for it may be outdated. 
 
A second certificate of completion for a second State Agency $50 
processing fee. 
 

 
 

United States Library of Congress Number TX 6-600-031 
ISBN 978-0-9799928-8-9 

All Rights Reserved. 
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Copyright Notice 
1999-2018 Technical Learning College (TLC) No part of this work may be reproduced or distributed 
in any form or by any means without TLC’s prior written approval.  Permission has been sought for all 
images and text where we believe copyright exists and where the copyright holder is traceable and 
contactable. Other materials including text and artwork are in the public domain or fair use (the state 
of belonging or being available to the public as a whole, and therefore not subject to copyright.) All 
material that is not credited or acknowledged or referenced in the rear of this course is the copyright 
of Technical Learning College.  Most unaccredited photographs have been taken by TLC instructors 
or TLC students. All written, graphic, photographic or other material is provided for educational 
information only. We will be pleased to hear from any copyright holder and will make good on your 
work if any unintentional copyright infringements were made as soon as these issues are brought to 
the editor's attention.  
 
This educational training course and assignment is intended for educational purposes only. Every 
possible effort was made to ensure that all information provided in this course is accurate.  Therefore, 
Technical Learning College accepts no responsibility or liability whatsoever for the application or 
misuse of any information included herein.  
 
Requests for acknowledgements or permission to make copies shall be made to the following 
address: 
 
TLC 
P.O. Box 3060 
Chino Valley, AZ 86323 
 
Information in this document is subject to change without notice. TLC is not liable for errors or 
omissions appearing in this document. 

 
Contributing Editors 
James L. Six Received a Bachelor of Science Degree in Civil Engineering from the University of 
Akron in June of 1976, Registered Professional Engineer in the State of Ohio, Number 45031 
(Retired), Class IV Water Supply Operator issued by Ohio EPA, Number WS4-1012914-08, Class II 
Wastewater Collection System Operator issued by Ohio EPA, Number WC2-1012914-94 
 
Joseph Camerata has a BS in Management with honors (magna cum laude).  He retired as a 
Chemist in 2006 having worked in the field of chemical, environmental, and industrial hygiene 
sampling and analysis for 40 years.  He has been a professional presenter at an EPA analytical 
conference at the Biosphere in Arizona and a presenter at an AWWA conference in Mesa, Arizona.  
He also taught safety classes at the Honeywell and City of Phoenix, and is a 
motivational/inspirational speaker nationally and internationally. 
 
James Bevan, Water Quality Inspector S.M.E. Twenty years of experience in the environmental field 
dealing with all aspects of water regulations on the federal, state, and local levels.  Experience in the 
water/wastewater industry includes operation of a wastewater facility, industrial pretreatment program 
compliance sampling, cross-connection control program management, storm water management, 
industrial and commercial facility inspections, writing inspection reports for industry, and technical 
reports per EPA permit requirements.  Teacher and Proctor in Charge for Backflow Certification 
Testing at the ASETT Center in Tucson for the past 15 years and possess an Arizona Community 
College, Special Teaching Certificate in Environmental Studies.  Extensive knowledge and 
experience in college course and assignment/assessment writing.   
 
Dr. Pete Greer S.M.E., Retired biology instructor, chemistry and biological review.   
 
Jack White, Environmental, Health, Safety expert, City of Phoenix. Art Credits. 
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A confined space inside another confined space. No permit required signage.  
What should you do?  Death traps are everywhere.  Don’t play around, make 
these spaces safe. 
 

 
 
Never climb down a fixed ladder without a safety harness as this man is doing.  
Notice the steel support pole in the middle of the ladder. 
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Technical Learning College’s Scope and Function 
 
Welcome to the Program, 
 
Technical Learning College (TLC) offers affordable continuing education for today’s 
working professionals who need to maintain licenses or certifications.  TLC holds several 
different governmental agency approvals for granting of continuing education credit.  
 
TLC’s delivery method of continuing education can include traditional types of classroom 
lectures and distance-based courses or independent study. TLC’s distance based or 
independent study courses are offered in a print - based distance educational format. We 
will beat any other training competitor’s price for the same CEU material or classroom 
training.   
 
Our courses are designed to be flexible and for you do finish the material on your leisure. 
Students can also receive course materials through the mail. The CEU course or e-
manual will contain all your lessons, activities and instruction to obtain the assignments. 
All of TLC’s CEU courses allow students to submit assignments using e-mail or fax, or by 
postal mail. (See the course description for more information.)  
 
Students have direct contact with their instructor—primarily by e-mail or telephone. TLC’s 
CEU courses may use such technologies as the World Wide Web, e-mail, CD-ROMs, 
videotapes and hard copies. (See the course description.) Make sure you have access to 
the necessary equipment before enrolling, i.e., printer, Microsoft Word and/or Adobe 
Acrobat Reader. Some courses may require proctored closed-book exams depending 
upon your state or employer requirements.  
  
Flexible Learning  
At TLC, there are no scheduled online sessions or passwords you need contend with, nor 
are you required to participate in learning teams or groups designed for the "typical" 
younger campus based student. You can work at your own pace, completing assignments 
in time-frames that work best for you. TLC's method of flexible individualized instruction is 
designed to provide each student the guidance and support needed for successful course 
completion.  
 
Course Structure  
TLC's online courses combine the best of online delivery and traditional university 
textbooks. You can easily find the course syllabus, course content, assignments, and the 
post-exam (Assignment). This student friendly course design allows you the most 
flexibility in choosing when and where you will study.  
 
Classroom of One 
TLC offers you the best of both worlds. You learn on your own terms, on your own time, 
but you are never on your own. Once enrolled, you will be assigned a personal Student 
Service Representative who works with you on an individualized basis throughout your 
program of study. Course specific faculty members (S.M.E.) are assigned at the beginning 
of each course providing the academic support you need to successfully complete each 
course. Please call or email us for assistance.  
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Satisfaction Guaranteed 
We have many years of experience, dealing with thousands of students. We assure you, 
our customer satisfaction is second to none.  This is one reason we have taught more 
than 40,000 students.  
 

 
 
                    
 
We welcome you to do the electronic version of the assignment and submit the answer 
key and registration to us either by fax or e-mail.   
 
If you need this assignment graded and a certificate of completion within a 48-hour turn 
around, prepare to pay an additional rush charge of $50. 
 

 
 

Contact Numbers 
Fax  (928) 468-0675 

Email    Info@tlch2o.com 
Telephone  (866) 557-1746 
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Course Description 
 
CONFINED SPACE CEU TRAINING COURSE 
 
Background 
Many workplaces contain spaces that are considered “confined” because their 
configurations hinder the activities of any employees who must enter, work in, and exit 
them. For example, employees who work in process vessels generally must squeeze in 
and out through narrow openings and perform their tasks while cramped or contorted. 
OSHA uses the term “confined space” to describe such spaces. 
 
In addition, there are many instances where employees who work in confined spaces face 
increased risk of exposure to serious hazards. In some cases, confinement itself poses 
entrapment hazards. In other cases, confined space work keeps employees closer to 
hazards, such as asphyxiating atmospheres or the moving parts of machinery. OSHA 
uses the term “permit-required confined space” (permit space) to describe those spaces 
that both meet the definition of “confined space” and pose health or safety hazards. 
Because of various safety hazards inside or near confined spaces, we will examine the 
Hazard Communication Rule, Respiratory Protection Rule and Excavation and Trenching 
(Competent Person Rule). 
 
Course Purpose 
This is comprehensive safety training course focusing upon confined space dangers and 
related safety concerns.  This course is intended for continuing education or annual safety 
training.  The intent of the course is to ensure a qualified workforce and reduce the 
possibility of incidents caused by human error. Confined Space entry or work is the most 
dangerous area that TLC trains students.   There are no prerequisites, and no other 
materials are needed for this course.   

 
Applicable OSHA Rules 
1926.21(b)(6)(i) 
All employees required to enter into confined or enclosed spaces shall be instructed as to 
the nature of the hazards involved, the necessary precautions to be taken, and in the use 
of protective and emergency equipment required. The employer shall comply with any 
specific regulations that apply to work in dangerous or potentially dangerous areas. 
 
1926.21(b)(6)(ii) 
For purposes of paragraph (b)(6)(i) of this section, “confined or enclosed space” means 
any space having a limited means of egress, which is subject to the accumulation of toxic 
or flammable contaminants or has an oxygen-deficient atmosphere. Confined or enclosed 
spaces include, but are not limited to, storage tanks, process vessels, bins, boilers, 
ventilation or exhaust ducts, sewers, underground utility vaults, tunnels, pipelines, and 
open-top spaces more than 4 feet in depth, such as pits, tubs, vaults, and vessels. 
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Course Goals 
Confined Space Chapter Learning Objectives  
The Confined Space chapter is for students to understand and describe various confined 
space hazards and how to document and mitigate confined space hazards and related 
safety related hazards. 
 
Confined Space Chapter Learning Objectives 
At the end of this chapter, students will be able to describe and explain: 
1.  The purpose and need for confined space training. 
2.  The difference between a confined space and a permit required confined space. 
3.  The purpose of proper documentation and form completion. 
 
Hazard Communication Chapter Learning Objectives  
The basic goal of a Hazard Communication Program is to make sure employers and 
employees know about potential work hazards, how to recognize them and, most 
importantly, how to protect themselves. This chapter is designed to help reduce the 
possible incidence of chemical source illness and injuries. 
 
Hazard Communication Chapter Learning Objectives 
By the end of this chapter, students should able to understand and explain: 
1. The purpose and need for Hazard Communication. 
2. The purpose of SDS and related resources.  
3. The need for Personal Protective Equipment.  
4. Describe different types of Hazard Communication Programs that may relate to working 
in confined spaces.  
 
Respiratory Protection Chapter Learning Objectives  
This chapter covers basic respirator protection and the Federal OSHA RP Rule. This 
section is general in nature and not state specific. 

 
Respiratory Protection Chapter Goals 
1. Respirator Protection Familiarization.  

a. Definitions  
b. Physical Description  
c. Protective Personnel Equipment  
d. Rules  

2. Types of Devices and Applications. 
a. Common RP Devices and Engineering Controls OSHA  
b. Definitions  
c. Rules and Regulations  
d. Identify RP Standard 

3. Program Review  
a. References  
b. Glossary  

4. Advanced RP Application and Competency 
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Respiratory Protection Chapter Learning Objectives 
By the end of this chapter, students should understand: 
1.  The purpose and application of process safety management, including training and 

employee participation required by OSHA’s regulation; 
2. The importance of paying greater attention to the risks of the highly hazardous 

materials covered by the regulation; 
3. The importance of being involved in manager programs to reduce the chance of 

catastrophic releases of hazardous substances; 
4.  Be familiar with the company’s written procedures for respirator use in normal and 

emergency situations and understand why a respirator is necessary. 
5.  Understand the different types of respirators and their purposes. 
6. Know how to make respirators fit correctly and how to use the respirator effectively in 

emergency situations. 
7.  Know the importance of and how to conduct regular inspections, cleaning, and 

maintenance of respirators. 
8.  Understand the limitations and capabilities of respirators. 
9.  Know how to recognize medical signs and symptoms that may limit or prevent the 

effective use of respirators. 
 
Excavation and Trenching Chapter Learning Objectives  
This chapter reviews the dangers of trenching and excavation and related safety 
fundamentals and covers the basic requirements of OSHA’s Competent Person 29 CFR 
1926.650 Subpart F and other related federal safety rules. The Competent Person 
Program, as it is called, requires formal training and on-the-job experience. The intent of 
the chapter is to ensure a qualified workforce and reduce the possibility of incidents 
caused by human error. 

 
Excavation and Trenching Chapter Goals 
1. Excavation and Trench Familiarization  

a. Safety Principles  
b. Protective System Review  

2. Soil Classification Review  
a. Definitions  

3. Confined Space  
a. References  
b. Safety Standards  

4. Advanced Rule application/competency (29 CFR 1926.650 Subpart F)  
 
Excavation and Trenching Chapter Learning Objectives 
1.  Identify One Call Center rules, underground utilities; 
2.  Extensive knowledge of 29 CFR 1926 Subpart P – Excavations; 
3.  Analyze and correct soil-testing procedures; 
4.  Hazard identification associated with trenching and excavations; 
5.  Identify a confined space and associated hazards; and 
6.  Understanding of the different types of protective systems. 
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Course Registration and Support 
TLC offers complete registration and support services for all correspondence courses via 
e-mail, Web site, telephone, fax, and mail. TLC will attempt to provide immediate, prompt 
service. When a student registers for a distance or correspondence course, he/she is 
assigned a “start date” and an “end date.” It is the student’s responsibility to note dates for 
assignments and keep up with the course work. If a student falls behind, he/she must 
contact TLC and request an end date extension in order to complete the course. It is the 
prerogative of TLC to decide whether or not to grant the request. 
 
Students have 90 days from receipt of this manual to complete the assignments in order 
to receive their continuing education units (CEUs) or professional development hours 
(PDHs). A score of 70% or better is necessary to pass this course. If students need any 
assistance, they should e-mail or call TLC with their concerns. 
 
Required Texts 
This course comes complete and does not require any other materials. 
 
Environmental Terms, Abbreviations, and Acronyms 
TLC provides a glossary in the rear of this manual that defines, in non-technical language, 
commonly used environmental terms appearing in publications and materials, as well as 
abbreviations and acronyms used throughout the EPA and other governmental agencies. 
 
Instructions for Written Assignments 
The Confined Space training correspondence course uses multiple choice and true/false 
questions. Answers may be written in this manual or typed out on a separate answer 
sheet. TLC prefers that students type out and e-mail their answer sheets to 
info@tlch2o.com, but they may be faxed to (928) 468-0675. 
 
Grading Criteria 
TLC will offer the student either pass/fail or a standard letter grading assignment. If TLC is 
not notified, you will only receive a pass/fail notice. For security purposes, please fax or e-
mail a copy of your driver’s license and always call us to confirm we’ve received your 
assignment and to confirm your identity. TLC offers students the option of either pass/fail 
or assignment of a standard letter grade. If a standard letter grade is not requested, a 
pass/fail notice will be issued. 
 
Feedback Mechanism (examination procedures) 
Each student will receive a feedback form as part of the study packet.  You will be able to 
find this form in the front of the course or lesson. 
             
Grading Criteria 
TLC will offer the student either pass/fail or a standard letter grading assignment. If TLC is 
not notified, you will only receive a pass/fail notice. For security purposes, please fax or e-
mail a copy of your driver’s license and always call us to confirm we’ve received your 
assignment and to confirm your identity.  
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Security and Integrity 
We expect every student to produce his/her original, independent work. Lesson sheets 
and final exams are not returned to the students, to discourage sharing of answers. If any 
fraud or deceit is discovered, the student will forfeit all fees, and the appropriate agency 
will be notified. 
 
Any student whose work indicates a violation of the Academic Misconduct Policy 
(cheating and/or plagiarism) can expect penalties as specified in the Student Handbook, 
which is available through Student Services; contact them at (928) 468-0665. 
 
Forfeiture of Certificate (Cheating) 
If a student is found to have cheated on an examination, the penalty may include--but is 
not limited to--expulsion; foreclosure from future classes for a specified period; forfeiture 
of certificate for course/courses enrolled in at TLC; or all of the above in accordance with 
TLC’s Student Manual.  A letter notifying the student’s sponsoring organization (State 
Agency) of the individual's misconduct will be sent by the appropriate official at TLC.  No 
refund will be given for paid courses. An investigation of all other students that have taken 
the same assignment within 60-day period of the discovery will be re-examined for fraud 
or cheating.  TLC reserves the right to revoke any published certificates and/or grades if 
cheating has been discovered for any reason and at any time.  Students shall sign 
affidavit agreeing with all security measures. 
 
Disclaimer and Security Notice 
The student shall understand that it their responsibility to ensure that this CEU course is 
either approved or accepted in my State for CEU credit. The student shall understand and 
follow State laws and rules concerning distance learning courses and understand these 
rules change on a frequent basis and will not hold Technical Learning College responsible 
for any changes.  The student shall understand that this type of study program deals with 
dangerous conditions and will not hold Technical Learning College, Technical Learning 
Consultants, Inc. (TLC) liable for any errors or omissions or advice contained in this CEU 
education training course or for any violation or injury caused by this CEU education 
training course material.  The student shall contact TLC if I need help or assistance and 
double-check to ensure my registration page and assignment has been received and 
graded.  The student shall submit a driver’s license for signature verification and track 
their time worked on the assignment.  The student shall sign an affidavit verifying they 
have not cheated and worked alone on the assignment.   
 
Record Keeping and Reporting Practices 
TLC keeps all student records for a minimum of seven years. It is the student’s 
responsibility to give the completion certificate to the appropriate agencies. However, TLC 
will send the required information to Texas, Indiana, and Pennsylvania for certificate 
renewals 
 
ADA Compliance 
TLC will make reasonable accommodations for persons with documented disabilities. 
Students should notify TLC and their instructors of any special needs. Course content 
may vary from this outline to meet the needs of these particular students. 
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Note to Students 
Keep a copy of everything that you submit! If your work is lost, you can submit your copy 
for grading. If you do not receive your certificate of completion or other results within two 
to three weeks after submitting it, please contact your instructor. 
 
When the Student finishes this course… 
At the finish of this course, you (the student) should be able to explain and describe the 
various confined space and permit required confined space terms and conditions, 
including the revised Hazard Communication system, respitory protection and competent 
person requirements.  The student will understand and explain the physical, chemical, 
engineering hazards, the dangers of trenching, hazardous conditions and hazardous 
chemicals. The student will understand and explain the personal protection equipment, 
administrative and engineering controls. 
 
Educational Mission 
The educational mission of TLC is:  
To provide TLC students with comprehensive and ongoing training in the theory and skills 
needed for the environmental education field, 
 
To provide TLC students with opportunities to apply and understand the theory and skills 
needed for operator certification, 
 
To provide opportunities for TLC students to learn and practice environmental educational 
skills with members of the community for the purpose of sharing diverse perspectives and 
experience, 
 
To provide a forum in which students can exchange experiences and ideas related to 
environmental education, 
 
To provide a forum for the collection and dissemination of current information related to 
environmental education, and to maintain an environment that nurtures academic and 
personal growth. 
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NOTICE 
 

THIS MATERIAL WAS PREPARED BY TECHNICAL LEARNING COLLEGE.  
THIS PUBLICATION IS DESIGNED TO PROVIDE BASIC INFORMATION IN 
REGARD TO THE SUBJECT OF CONFINED SPACE AWARENESS ONLY. 
 
THE INFORMATION PROVIDED IS NOT DESIGNED TO INTERPRET THE 
FEDERAL RULES OR STATE LAWS, STANDARDS, RULES OR 
REGULATIONS OR TO REPLACE THE LEGAL ADVICE OF AN ATTORNEY. 
 
TECHNICAL LEARNING COLLEGE WILL NOT TAKE ANY RESPONSIBILITY 
FOR ANY INJURIES, DEATHS, OR DAMAGES TO PROPERTY, REAL OR 
OTHERWISE CONNECTED TO THIS TRAINING.  
 
EXCAVATION WORK IS VERY DANGEROUS.  IF THERE IS ANY MATERIAL 
IN WHICH YOU DO NOT CLEARLY UNDERSTAND, IT IS YOUR 
RESPONSIBILITY TO HAVE THOSE AREAS EXPLAINED TO YOU BY YOUR 
SUPERVISOR.  
 
TECHNICAL LEARNING COLLEGE OR THE INSTRUCTOR IS NOT 
RESPONSIBLE FOR ANY PERSONAL PROPERTY DAMAGE OR FOR YOUR 
COMPANY'S SAFETY POLICES OR PROCEDURES. 
 
TECHNICAL LEARNING COLLEGE IS NOT LIABLE IN ANY WAY FOR ANY 
INJURIES, DEATHS, LOSS OF WAGES, OR LOSS OF PROPERTY. 
 
I HAVE READ THE ABOVE AND UNDERSTAND THAT THIS COURSE IS 
ONLY A TRAINING AWARENESS SESSION.   
 
I ALSO UNDERSTAND THAT CONFINED SPACE AND EXCAVATION WORK 
IS VERY DANGEROUS, AND THAT IT IS MY RESPONSIBILITY TO KNOW 
AND FOLLOW ALL PERTINENT SAFETY POLICES AND PROCEDURES. 
 
 
 
NAME: _________________________________________      DATE: ____________ 
 
 
 

This guide does not list every conceivable confined space 
hazard. It is not intended as a legal interpretation of federal or 
state standards, and should not be used as a substitute for 
training. 
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Hazardous Incident Number 1 
 
A man was overcome by carbon dioxide after entering a 4,500 liter wine vat containing 
crushed grape skins and seeds. He entered through a 15 inch opening at the top of the 
vat. 
  
The juice of the crushed grapes had been drained off through the drainer at the bottom of 
the tank. The atmosphere was inert due to the presence of a large amount of carbon 
dioxide.  
 
Carbon dioxide is added to the process as an antioxidant to displace oxygen during the 
winemaking process.  
 

  
 
Contributing Factors 

 Lack of atmospheric monitoring equipment to test the internal atmosphere in the 
wine vats. (Non-scientific methods such as the sniff test are not satisfactory and 
expose workers to harmful gases).  

 The employee appeared to have a lack of appreciation of the risks associated with 
carbon dioxide; that is, the rapidity of symptoms, the onset of euphoria, loss of 
muscle control and was dead within four (4) minutes.  
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Hazardous Incident Number 2  Three Sanitation Workers and One 
Policeman Die in an Underground Pumping Station in Kentucky  
 
Introduction  
On July 5, 1985, one police officer and two sewer workers died in an attempt to rescue a 
third sewer worker, who had been overcome by sewer gas at the bottom of an 
underground pumping station. All four persons were pronounced dead upon removal from 
the station.  
 
Synopsis of Events  
On July 5, 1985, at approximately 10 a.m., two sewer workers (27 and 28 years of age) 
entered a 50-foot-deep underground pumping station. The station is 1 of 12 that pump 
sewage to the city's waste water treatment plant. The workers entered through a metal 
shaft (3 feet in diameter) on a fixed ladder that leads to an underground room (8 feet by 8 
feet by 7 feet).  
 
The ventilating fan was not functioning. Neither worker was wearing personal protective 
clothing or equipment.  
 
The two workers proceeded to remove the bolts of an inspection plate from a check valve. 
The plate blew off, allowing raw sewage to flood the chamber, overwhelming one of the 
workers. The second worker exited the pumping station and radioed the police 
department, requesting assistance. He again entered the station and was also overcome. 
Two police officers responded to the call at approximately 10:09 a.m. and one officer 
entered the pumping station. Later the sewage systems field manager arrived on the 
scene and followed the officer into the pumping station. None of the rescuers returned to 
the top of the ladder.  
 
A construction worker, who was passing by the site, stopped and entered the station in a 
rescue attempt. After descending approximately 10 feet into the shaft, he called for help. 
The second police officer assisted the construction worker out of the shaft. None of the 
responding men wore respirators.  
 
Fire department personnel arrived at the accident site at approximately 10:11 a.m. One 
fireman, wearing a self-contained breathing apparatus (SCBA), entered the shaft, but 
could not locate the four men. By this time sewage had completely flooded the 
underground room.  
 
The fireman exited the pumping station. A second volunteer fireman (6'8", 240 lbs.) 
entered the shaft wearing a SCBA and a life line. As he began his descent he apparently 
slipped from the ladder and became wedged in the shaft approximately 20 feet down. (His 
body was folded with his head and feet facing upward.) Not being able to breathe, he 
removed the face mask and lost consciousness.  
 
Rescuers at the site extricated the fireman after a 30 minute effort. No further rescue 
attempts were made, until professional divers entered the station and removed the bodies. 
Autopsy results revealed a considerable amount of sewage in the lungs of the sewer 
workers and only a trace of sewage in the lungs of the field manager and police officer.  
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Recommendations/Discussion  
 
Recommendation #1: Employers should develop proper work procedures and should 
adequately train employees to maintain and repair the sewage system. This training 
should include recognition of potential hazards associated with failures within those 
systems.  
 
Discussion: The sewer workers did not have an understanding of the pumping station's 
design; therefore, mechanical failures and hazards associated with those failures were not 
adequately identified. Records were not kept of mechanical failures or repairs. The sewer 
workers "believed" that a malfunctioning valve had previously been repaired.  
 
This valve permitted the pumping station to flood. The lack of training resulted in the 
employee not being able to properly isolate the work area from fumes and sewage 
seepage.  
 
Recommendation #2: Employers should develop comprehensive policies and 
procedures for confined space entry.  
 
Discussion: Prior to confined space entry, all procedures should be documented. All 
types of emergencies and potential hazardous conditions should be addressed.  
 
These procedures should minimally include the following:  
1. Air quality testing to assure adequate oxygen supply, adequate ventilation, and the 
absence of all toxic air contaminants;  
2. Employee and supervisory training in the selection and usage of respiratory protection;  
3. Development of site-specific working procedures and emergency access and egress 
plans;  
4. Emergency rescue training;  
5. Availability, storage, and maintenance of emergency rescue equipment.  
 
The air quality was not determined before the sewer workers entered the confined space 
and the ventilation system was not functioning properly. One respirator was available for 
use; however, it was not appropriate for the chemical contamination (sewer gas) present. 
Life lines were not available. Once confined space pre-entry procedures are developed, 
employees should be trained to follow them.  
 
Recommendation #3: Fire fighters, police officers, and others responsible for emergency 
rescue should be trained for confined space rescue.  
 
Discussion: A police officer died in the rescue attempt of the sewer workers. The police 
officer was not trained in confined space rescue techniques and did not recognize the 
hazards associated with the confined space. The volunteer fireman, who attempted the 
rescue and wedged himself inside the shaft, should not have been allowed to enter. His 
size alone created a potential hazard for himself and the incident delayed possible rescue 
of the victims. Emergency rescue teams must be cognizant of all hazards associated with 
confined spaces, including rescue hindrances, and they should wear proper personal 
protection and devices for emergency egress.  
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Hazardous Incident Number 3   
Unnecessary Confined Space Deaths 
 
Two self-employed well cleaners (the victims) drowned while cleaning a residential well. 
Victim #1 was a 40-year-old male and victim #2 was a 43-year-old male. The well was 36 
inches in diameter and 40-feet deep. Concrete casings supported the sides of the well, 
while the well floor was left as exposed soil to allow flow of ground water.  
 
At the time of the incident, victim #1 was at the well bottom brushing down the concrete 
casings and shoveling muck from the well floor; he apparently became disoriented and 
was unable to exit the well. Victim #2 then entered the well in a rescue attempt. However, 
the two were unable to exit the well due to inadequate rescue equipment. The home- 
owner called 911 and emergency rescue units arrived within approximately 10 minutes. 
Victim #2 was removed from the well approximately 20 minutes after the first rescue unit 
arrived. He was transported to the local hospital and pronounced dead shortly after arrival.  
 
Victim #1 was pulled from the well approximately 4 hours after the 911 call. He was 
pronounced dead at the scene. NIOSH investigators determined that, to prevent similar 
occurrences, employers, including the self-employed involved in well cleaning operations, 
should:  
 develop and implement a comprehensive confined space entry program. 
 NIOSH investigators also determined, for the protection of rescue personnel, 

volunteer fire departments should:  
 identify the types of confined spaces within their jurisdictions and develop and 

implement confined space entry and rescue programs  
 develop and implement a respiratory protection program to protect firefighters from 

respiratory hazards  
 develop and implement a general safety program to help firefighters recognize, 

understand, and control hazards.  
 
On May 1, 1993, two self-employed well cleaners (the victims) drowned while conducting 
well cleaning operations at a residential well site. On June 23, 1993, the Maryland 
Occupational Safety and Health Administration (MOSH), notified the Division of Safety 
Research (DSR) of these deaths and requested technical assistance. On July 12, 1993, 
an environmental health and safety specialist and an engineering intern from DSR 
conducted a field investigation of this incident.  
 
Interviews were conducted with the MOSH investigator, the county confined space rescue 
team, the county volunteer fire department, and the son of victim #2. Photographs were 
obtained of the incident site. Medical examiner's reports for both victims were also 
obtained. No atmospheric testing was conducted as the well site had been filled in and 
sealed.  
 
The investigation was complicated in part by certain factors: the time lapse between the 
incident and the investigation, the number of emergency responders, the particular 
sequence of events, and the time frames of these events, and differing perceptions of the 
series of events occurring in a crisis situation. Therefore, a scenario of this incident was 
developed after carefully evaluating a diverse mixture of information. The victims in this 
incident worked part-time as self-employed well cleaners and grave diggers.  
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This was the only source of employment for victim #1. Victim #2 was employed full-time 
as a truck driver for the county in which the incident occurred. Neither victim had any 
safety or confined space training. However, both victims were aware that well cleaning 
was a dangerous job, according to the son of victim #2.  
 
In summarizing this confined space investigation, there were three major hazards 
identified: (1) oxygen deficient atmosphere (NIOSH, 1979), (2) toxic (carbon monoxide) 
atmosphere (NIOSH, 1972), and (3) cold water exposure (Golden, 1976). The medical 
examiner listed the blood carboxyhemoglobin saturation levels as 37% in victim #1 and 
13% in victim #2.  
 
The bacterial action and biomass in the well could have been a source for a small 
percentage of the carbon monoxide. However, an external source was probably 
responsible for the largest percentage of carbon monoxide. Testing conducted by the 
volunteer fire unit indicated that the oxygen level (only gas tested) at the 20-foot level was 
17% by volume. When the well was pumped to the bottom, the oxygen level would have 
likely decreased to 12 to 15% by volume. Under conditions of reduced ambient oxygen 
concentration, such as the reduced oxygen level in the well, the exposure to carbon 
monoxide was even more critical. The water temperature in the well was reported to be 
between 35 and 40 degrees F. Survival time in water at 32 degrees F is predicted to be 
less than 15 minutes (Golden, 1976).  
 
Cause of Death  
The medical examiner listed the cause of death for 
victim #1 as "drowning complicating carbon 
monoxide poisoning," and the cause of death for 
victim #2 as drowning.  
 
Recommendation #1: Employers involved in well 
cleaning operations, including the self-employed, 
should develop and implement a comprehensive 
confined space entry program.  
 
Discussion: There was no confined space entry 
program in effect at the residential well site at the 
time of the incident. The atmosphere was not 
tested before entry, no mechanical ventilation or 
respiratory protection was provided, and no rescue 
plans were developed.  
 
Employers, even self-employed well cleaning 
operations, should develop and implement a written 
confined space entry program to address all 
provisions outlined in the following NIOSH Publications: Working in Confined Spaces: 
Criteria for a Recommended Standard (Pub. No. 80-106); NIOSH Alert, Request for 
Assistance in Preventing Occupational Fatalities in Confined Spaces (Pub. No. 86-110); A 
Guide to Safety in Confined Spaces (Pub. No. 87-113); and NIOSH Guide to Industrial 
Respiratory Protection (Pub. No. 87-116).  
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Scenario.  A ladder drops deep inside a permit required or type II confined space.  
One man goes inside and passes out from hazardous fumes.  A second man goes 
in and dies within seconds trying to help his buddy.  A third man goes in to save 
the others and dies on the spot.  Only the first man survives, that is if you can say 
that being brain dead is surviving.  Never try to rescue your buddies unless you 
are trained and have proper equipment.  Never!  Call 911 first.  This scenario 
actually happened inside a sewer system.  Don’t be the next victim. 
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 A Confined Space Entry Program  
Should Include the Following:  
 
 Written confined space entry procedures  
 Evaluation to determine whether entry is necessary  
 Issuance of a confined space entry permit  
 Evaluation of the confined space by a qualified person  
 Testing and monitoring the air quality in the confined space to ensure:  
 Oxygen level is at least 19.5%  
 Flammable range is less than 10% of the LFL (lower flammable limit)  
 Training of workers and supervisors in the selection and use of:  

o safe entry procedures  
o respiratory protection  
o lifelines and retrieval systems  
o protective clothing  

 Training of employees in safe work procedures in and around confined 
spaces  

 Training of employees in confined space rescue procedures  
 Conducting safety meetings to discuss confined space safety  
 Availability and use of proper ventilation equipment  
 Monitoring the air quality while workers are in the confined space.  

 
Recommendation #2: Employers should identify the types of confined spaces within their 
jurisdiction and develop and implement confined space entry and rescue programs.  
 
Discussion: Employers may be required to enter confined spaces to perform either non-
emergency tasks or emergency rescue.  
 
Therefore, Employers should identify the types of confined spaces within their jurisdiction 
and develop and implement confined space entry and rescue programs that include 
written emergency rescue guidelines and procedures for entering confined spaces. A 
confined space program, as outlined in NIOSH Publications 80-106 and 87-113, should be 
implemented. At a minimum, the following should be addressed:  
 
1. Is entry necessary? Can the task be accomplished from the outside? For example, 
measures that eliminate the need for employees to enter confined spaces should be 
carefully evaluated and implemented if at all possible before considering human entry into 
confined spaces to perform non-emergency tasks.  
 
2. If entry is to be made, has the air quality in the confined space been tested for safety 
based on the following:  
 oxygen supply at least 19.5%  
 flammable range for all explosive gases less than 10% of the lower flammable limit  
 absence of toxic air contaminants?  

 
3. Is ventilation equipment available and/or used?  
 
4. Is appropriate rescue equipment available?  
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5. Are supervisors being continuously trained in the selection and use of appropriate 
rescue equipment such as:  
 SCBA's  
 lifelines  
 human hoist systems offering mechanical advantage  
 protective clothing  
 ventilation systems  

 
6. Are employees being properly trained in confined space entry procedures?  
 
7.Are confined space safe work practices discussed in safety meetings?  
 
8. Are employees trained in confined space rescue procedures?  
 
9. Is the air quality monitored when the ventilation equipment is operating?  
 
The American National Standards Institute (ANSI) Standard Z117.1-1989 (Safety 
Requirements for Confined Spaces), 3.2 and 3.2.1 state, "Hazards shall be identified for 
each confined space. The hazard identification process shall include, ... the past 
and current uses of the confined space which may adversely affect the atmosphere 
of the confined space; ... The hazard identification process should consider items 
such as ... the operation of gasoline engine powered equipment in or around the 
confined space."  
 

 
 

D Ring on the rear of the harness is necessary for the Entrant to be retrieved from 
the confined space.   
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Confined Spaces are 
-large enough to allow entry of any body part, and 

-limited or restricted entry or exit, and 

-not designed for continuous employee occupancy 

Permit Required Confined Spaces are confined spaces that 
have any of the following   

-potential hazardous atmosphere 

-material inside that may engulf or trap you 

-internal design that could trap or asphyxiate you 

-any other serious safety or health hazard 
 
Entry Permits are required before you enter any 
 “Permit Required Confined Space” 
 
Hazards include 

 Fire & Explosion 
 Engulfment 
 Asphyxiation 
 Entrapment 
 Slips & Falls 
 Electric Shock 
 Noise & Vibration 
 Chemical Exposure 
 Toxic Atmospheres 
 Thermal / Chemical Burns 

 Engineering Controls 
 Ventilation 
 Locked Access 
 Lighting 

Administrative Controls  
 Controlled Access 
 Hazard Assessments 
 Entry Permits & Procedures 
 Signs & Lockout Tagout 
 Training 

 
Smart Safety Rules 

 

Know what you are getting 
into. 

Know how to get out in an 
emergency. 

Know the hazards & how they 
are controlled. 

Only authorized & trained 
personnel may enter a 
Confined Space or act as an 
attendant. 

No smoking in Confined 
Space or near entrance or exit 
area. 

Attendant must be present at 
all times. 

Constant visual or voice 
communication must be 
maintained between the 
attendant and entrants. 

No bottom or side entry will be 
made, or work conducted 
below the level any hanging 
material or material which 
could cause engulfment. 

Air and oxygen monitoring is 
required before entering a 
Permit-Required Confined 
Space. 

Ventilation & oxygen 
monitoring is required when 
welding is performed. 
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Confined Space Entry Program  
 
Purpose 
The Confined Space Entry Program is provided to protect authorized employees that 
will enter confined spaces and may be exposed to hazardous atmospheres, 
engulfment in materials, conditions which may trap or asphyxiate due to converging or 
sloping walls, or contains any other safety or health hazards.  

Reference: OSHA-Permit-Required Confined Spaces (29 CFR 1910.146). 

Scope 
You are required to recognize the dangers and hazards associated with Confined 
Spaces and this program is designed to assist you in the safety of and compliance 
with the OSHA standards associated with such.  
 
Most communities will utilize the Fire Department for all rescues and additional 
assistance dealing with confined spaces, understanding that most Fire Department 
operations utilize additional in house SOG's/SOP’s pertaining to such operations. 
 
Definitions 
Confined space: 
Is large enough or so configured that an employee can bodily enter and perform 
work. 

Has limited or restricted means for entry or exit (i.e. tanks, vessels, silos, storage 
bins, hoppers, vaults, and pits are spaces that may have limited means of entry). 

Is not designed for continuous employee occupancy. 

Permit required confined space (permit space), is a confined space that has one or 
more of the following characteristics: 

1. Contains or has a potential to contain a 
hazardous atmosphere. 

2. Contains a material that has the 
potential for engulfing an entrant. 

3. Has an internal configuration such that 
an entrant could be trapped or 
asphyxiated by inwardly covering walls or 
by a floor which slopes downward and 
tapers to a smaller cross-section. 

4. Contains any other recognized serious 
safety or health hazard. 

Each Permit-Required Confined Space will be marked  

"Confined Space - Entry Permit Required". 
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Confined Space Hazards 
 
Fatalities and injuries constantly occur among construction workers who, during the 
course of their jobs, are required to enter confined spaces. In some circumstances, these 
workers are exposed to multiple hazards, any of which may cause bodily injury, illness, or 
death.  
 
Newspaper and magazine articles abound with stories of workers injured and killed from a 
variety of atmospheric factors and physical agents. Throughout the construction jobsite, 
contractors and workers encounter both inherent and induced hazards within confined 
workspaces. 
 
Inherent Hazards 
Inherent hazards, such as electrical, thermal, chemical, mechanical, etc., are associated 
with specific types of equipment and the interactions among them.  
 
Examples include high voltage (shock or corona discharge and the resulting burns), 
radiation generated by equipment, defective design, omission of protective features (no 
provision for grounding non-current-carrying conductive parts), high or low temperatures, 
high noise levels, and high-pressure vessels and lines (rupturing with resultant release of 
fragments, fluids, gases, etc.).  
 
Inherent hazards usually cannot be eliminated without degrading the system or 
equipment, or without making them inoperative. Therefore, emphasis must be placed on 
hazard control methods.  
 
Induced Hazards 
Induced hazards arise, and are induced from, a multitude of incorrect decisions and 
actions that occur during the actual construction process. Some examples are: omission 
of protective features, physical arrangements that may cause unintentional worker contact 
with electrical energy sources, oxygen-deficient atmospheres created at the bottom of pits 
or shafts, lack of safety factors in structural strength, and flammable atmospheres. 
 
Typical Examples of Confined Workspaces  
Following are typical examples of confined workspaces in 
construction which contain both inherent and induced 
hazards. 
 
Vaults 
A variety of vaults are found on the construction jobsite. On 
various occasions, workers must enter these vaults to perform 
a number of functions.  
 
The restricted nature of vaults and their frequently below-
grade location can create an assortment of safety and health 
problems. 
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Oxygen-Deficient Atmosphere 
One of the major problems confronting construction workers while working in vaults is the 
ever-present possibility of an oxygen-deficient atmosphere. 
 
Explosive or Toxic Gases, Vapors, or Fumes 
While working in an electrical vault, workers may be exposed to the build-up of explosive 
gases such as those used for heating (propane). Welding and soldering produce toxic 
fumes which are confined in the limited atmosphere. 
 
Electrical Shock 
Electrical shock is often encountered from power tools, line cords, etc. In many instances, 
such electrical shock results from the fact that the contractor has not provided an 
approved grounding system or the protection afforded by ground-fault circuit interrupters 
or low-voltage systems. 
 
Purging 
In some instances, purging agents such as nitrogen and argon may enter the vault from 
areas adjacent to it. These agents may displace the oxygen in the vault to the extent that 
it will asphyxiate workers almost immediately. 
 
Materials Falling In and On 
A hazard normally considered a problem associated with confined spaces is material or 
equipment which may fall into the vault or onto workers as they enter and leave the vault.  
 
Vibration could cause the materials on top of the vault to roll off and strike workers. If the 
manhole covers were removed, or if they were not installed in the first place, materials 
could fall into the vault, causing injury to the workers inside. 
 
Condenser Pits 
A common confined space found in the construction of nuclear power plants is the 
condenser pit. Because of their large size, they are often overlooked as potentially 
hazardous confined spaces.  
 
These below-grade areas create large containment areas for the accumulation of toxic 
fumes, gases, and so forth, or for the creation of oxygen-deficient atmospheres when 
purging with argon, Freon, and other inert gases.  
 
Other hazards will be created by workers above dropping equipment, tools, and materials 
into the pit. 
 
Manholes 
Throughout the construction site, manholes are commonplace. As means of entry into and 
exit from vaults, tanks, pits, and so forth, manholes perform a necessary function. 
However, these confined spaces may present serious hazards which could cause injuries 
and fatalities.  
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A variety of hazards are associated with manholes. To begin with, the manhole could be a 
dangerous trap into which the worker could fall. Often covers are removed and not 
replaced, or else they are not provided in the first place. 
 
Pipe Assemblies 
One of the most frequently unrecognized types of confined spaces encountered 
throughout the construction site is the pipe assembly. Piping of sixteen to thirty-six inches 
in diameter is commonly used for a variety of purposes.  
 
For any number of reasons, workers will enter the pipe. Once inside, they are faced with 
potential oxygen-deficient atmospheres, often caused by purging with argon or another 
inert gas. Welding fumes generated by the worker in the pipe, or by other workers 
operating outside the pipe at either end, subject the worker to toxic atmospheres.  
 
The generally restricted dimensions of the pipe provide little room for the workers to move 
about and gain any degree of comfort while performing their tasks. Once inside the pipe, 
communication is extremely difficult. In situations where the pipe bends, communication 
and extrication become even more difficult. Electrical shock is another problem to which 
the worker is exposed.  
 
Ungrounded tools and equipment or inadequate line cords are some of the causes. As 
well, heat within the pipe run may cause the worker to suffer heat prostration. 
 
Ventilation Ducts 
Ventilation ducts, like pipe runs, are very common at the construction site. These sheet 
metal enclosures create a complex network which moves heated and cooled air and 
exhaust fumes to desired locations in the plant.  
 
Ventilation ducts may require that workers enter them to cut out access holes, install 
essential parts of the duct, etc. Depending on where these ducts are located, oxygen 
deficiency could exist. They usually possess many bends, which create difficult entry and 
exit and which also make it difficult for workers inside the duct to communicate with those 
outside it. Electrical shock hazards and heat stress are other problems associated with 
work inside ventilation ducts. 
 
Tanks 
Tanks are another type of confined workspace commonly found in construction. They are 
used for a variety of purposes, including the storage of water, chemicals, etc. 
 
Tanks require entry for cleaning and repairs. Ventilation is always a problem. Oxygen-
deficient atmospheres, along with toxic and explosive atmospheres created by the 
substances stored in the tanks, present hazards to workers. Heat, another problem in 
tanks, may cause heat prostration, particularly on a hot day.  
 
Since electrical line cords are often taken into the tank, the hazard of electrical shock is 
always present. The nature of the tank's structure often dictates that workers must climb 
ladders to reach high places on the walls of the tank. 
 
Sumps 
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Sumps are commonplace. They are used as collection places for water and other liquids. 
Workers entering sumps may encounter an oxygen-deficient atmosphere.  
Also, because of the wet nature of the sump, electrical shock hazards are present when 
power tools are used inside. Sumps are often poorly illuminated. Inadequate lighting may 
create an accident situation. 
 
Containment Cavities 
These large below-grade areas are characterized by little or no air movement. Ventilation 
is always a problem. In addition, the possibility of oxygen deficiency exists. As well, 
welding and other gases may easily collect in these areas, creating toxic atmospheres. As 
these structures near completion, more confined spaces will exist as rooms are built off 
the existing structure. 
 
Electrical Transformers 
Electrical transformers are located on the jobsite. They often contain a nitrogen purge or 
dry air. Before they are opened, they must be well vented by having air pumped in. 
Workers, particularly electricians and power plant operators, will enter these transformers 
through hatches on top for various work-related reasons. Testing for oxygen deficiency 
and for toxic atmospheres is mandatory. 
 
Heat Sinks 
These larger pit areas hold cooling water in the event that there is a problem with the 
pumps located at the water supply to the plant--normally a river or lake--which would 
prevent cooling water from reaching the 
reactor core.  
 
When in the pits, workers are exposed to 
welding fumes and electrical hazards, 
particularly because water accumulates in 
the bottom of the sink.  
 
Generally, it is difficult to communicate 
with workers in the heat sink, because the 
rebar in the walls of the structure deaden 
radio signals. 
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Unusual Conditions 
 
Confined Space Within a Confined Space 
By the very nature of construction, situations are created which illustrate one of the most 
hazardous confined spaces of all--a confined space within a confined space.  
 
This situation appears as tanks within pits, pipe assemblies or vessels within pits, etc. In 
this situation, not only do the potential hazards associated with the outer confined space 
require testing, monitoring, and control, but those of the inner space also require similar 
procedures.  
 
Often, only the outer space is evaluated. When workers enter the inner space, they are 
faced with potentially hazardous conditions. A good example of a confined space within a 
confined space is a vessel with a nitrogen purge inside a filtering water access pit. 
Workers entering the pit and/or the vessel should do so only after both spaces have been 
evaluated and proper control measures established. 

 
Hazards In One Space Entering Another 
Space 
During an examination of confined spaces in 
construction, one often encounters situations 
which are not always easy to evaluate or 
control. For instance, a room or area which 
classifies as a confined space may be 
relatively safe for work.  
 
However, access passages from other areas 
outside or adjacent to the room could, at some 
point, allow the transfer of hazardous agents 
into the "safe" one. One such instance would 
be a pipe coming through a wall into a 
containment room.  
 
Welding fumes and other toxic materials 
generated in one room may easily travel 
through the pipe into another area, causing it 
to change from a safe to an unsafe workplace. 
A serious problem with a situation such as this 
is that workers working in the "safe" area are 
not aware of the hazards leaking into their 
area. Thus, they are not prepared to take 

action to avoid or control it. 
 
Session Conclusion 
In this discussion, we have defined inherent and induced hazards in confined spaces. We 
have examined typical confined spaces on construction sites and we have described 
representative hazards within these confined spaces. 
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Permitted Confined Space Entry Program 

Definition of Confined Spaces Requiring an Entry Permit  
Confined space: 
 Is large enough or so configured that an employee can bodily enter and perform 

work. 
 Has limited or restricted means for entry or exit (i.e. tanks, vessels, silos, storage 

bins, hoppers, vaults, and pits are spaces that may have limited means of entry). 
 Is not designed for continuous employee occupancy. 

Purpose 
The Permit Required Space (PRCS) Program is provided to protect authorized employees 
that will enter confined spaces and may be exposed to hazardous atmospheres, 
engulfment in materials, conditions which may trap or asphyxiate due to converging or 
sloping walls, or contains any other safety or health hazards. 
 
Many workplaces contain confined spaces not designed for human occupancy which due 
to their configuration hinder employee activities including entry, work and exit. 
Asphyxiation is the leading cause of death in confined spaces. 
 
Subpart P applies to all open excavations in the earth's surface. 
   All trenches are excavations. 
 All excavations are not trenches. 

Permit Required Confined Space Entry General Rules  

During all Confined Space Entries, the following Safety Rules must be strictly 
enforced:  

1. Only Authorized and Trained Employees may enter a Confined Space or act as Safety 
Watchmen/Attendants.  

2. No Smoking is permitted in a Confined Space or near entrance/exit area.  

3. During Confined Space Entries, a Watchmen or Attendant must be present at all times.  

4. Constant visual or voice communication will be maintained between the Safety 
Watchmen and Employees entering a Confined Space.   

5. No bottom or side entry will be made or work conducted below the level any hanging 
material or material which could cause engulfment.  

6. Air and Oxygen Monitoring is required before entering any Permit-Required Confined 
Space. Oxygen levels in a Confined Space must be between 19.5 and 23.5 percent. 
Levels above or below will require the use of an SCBA or other approved air supplied 
respirator. Additional ventilation and Oxygen Level Monitoring is required when welding is 
performed. The monitoring will check Oxygen Levels, Explosive Gas Levels and Carbon 
Monoxide Levels. Entry will not be permitted if explosive gas is detected above one-half 
the Lower Explosive Limit (LEL).   

7. To prevent injuries to others, all openings to Confined Spaces will be protected by a 
barricade when covers are removed.  

   



 

Confined Space Training Original Version 

37

Appendix A to §1910.146  
Permit-Required Confined Space Decision Flow Chart 

Note: Appendices A through F serve to provide information and non-mandatory guidelines 
to assist employers and employees in complying with the appropriate requirements of this 
section. 

 
[58 FR 4549, Jan. 14, 1993; 58 FR 34846, June 29, 1993; 63 FR 66039, Dec. 1, 1998] 
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Here is a small clip on type gas meter.  We tied a string to lower the meter in the 
confined space to get a gas reading before entering. 
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Confined Space Entry Permit   Example 

Date & Time Issued     Date & time Expires      

Space I.D.      Supervisor      

Equipment Affected      Task      

Standby Team             

 

Pre-Entry 
Atmospheric 

Checks 

 

 

  Time (am - pm)         

 Oxygen         

 Explosive ( % LEL)           

 Toxic (PPM)         

 Testers Signature           

Pre-entry Fluid System Isolation  Yes  No  

Pumps /lines blinded, blocked, disconnected         

Ventilation Source Established     

Mechanical Forced Air         

Natural Ventilation         

Post Ventilation Pre-Entry Atmospheric Checks    

Time         

Oxygen (%)         

Explosive ( % LEL         

Toxic (PPM)         

Tester Signature         

Communication Procedures  Established  per specific Confined Space SOP 

Rescue Procedures established per specific Confined Space SOP   
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Training Verification - for the following persons &  space to be 
entered 

YES  NO   

All persons entering Confined Space          

All persons acting as Supervisor for the Entry          

All persons assigned backup positions          

All persons assigned to monitor access and interior activities          

All persons assigned to emergency rescue team          

Equipment on Scene YES   NO   NA     YES  NO  NA   

Gas Monitor            Life Line            

Safety Harness            Hoisting 
Equipment  

          

Fall Arrest Gear            Powered 
Comm Eq.  

          

SCBAs            Air Line 
Respirators  

          

Protective Clothing            Elect Gear 
Properly Rated  

          

Periodic Atmospheric Checks   

Time (am - pm)               

Oxygen               

Explosive ( % LEL)               

Toxic (PPM)               

Testers Signature               

A review of the work authorized by this permit and the information contained on this Entry 
Permit. Written instructions and safety procedures have been received and are 
understood. Entry cannot be approved if any squares are marked in the "No" column.  
This permit is not valid unless all appropriate items are completed. 

Permit Prepared By: (Supervisor) _______________________________ 

Approved By: (Unit Supervisor) _________________________________ 

This permit to be kept at job site.   

Return job site copy to Safety Office following job completion. 
 

 Copies: Safety Office, Unit Supervisor, Job site 
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Confined Space Duties & Responsibilities 

Examples of assignments 

Employees 

 Follow program requirements. 

 Report any previously un-identified 
hazards associated with confined spaces. 

 Do not enter any confined spaces that 
have not been evaluated for safety 
concerns. 

Management 

 Provide annual Confined Space training to all 
employees that may need confined space 
training.    

 Ensure confined space assessments have 
been conducted. 

 Annually review this program and all Entry 
Permits. 

Rescue or Training Department 

 Ensure proper training for entry & rescue teams. 

 Provide proper equipment for entry & rescue teams. 

 Ensure all permit required confined spaces are posted. 

 Evaluate Rescue Teams/Service to ensure they are adequately trained and 
prepared. 

 Ensure rescue team at access during entry into spaces with Immediately 
Dangerous to Life or Health (IDLH) atmospheres. 

 Provide annual Confined Space awareness training to all 
employees that may need confined space awareness training.    

Entry Supervisor 

Entry supervisors are responsible for the overall permit space entry 
and must coordinate all entry procedures, tests, permits, equipment 
and other relevant activities.  

The following entry supervisor duties are required: 

Know the hazards that may be faced during entry, including 
information on the mode, signs or symptoms, and consequences of 
the exposure. 
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Verify, by checking that the appropriate entries have been made on the permit, all 
tests specified by the permit have been conducted and that all procedures and 
equipment specified by the permit are in place before endorsing the permit and 
allowing entry to begin. 

Terminate the entry and cancel the permit when the entry is complete or there is a 
need for terminating the permit. 

Verify that rescue services are available and that the means for summoning them 
are operable. 

Remove unauthorized persons who enter or attempt to enter the space during 
entry operations. 

Determine whenever responsibility for a permit space entry operation is transferred 
and at intervals dictated by the hazards and operations performed within the space 
that entry operations remain consistent with the permit terms and that acceptable 
entry conditions are maintained. 

Entry Attendants  

At least one attendant is required outside the permit space into which entry is 
authorized for the duration of the entry operation. Responsibilities include: 

 To know the hazards that may be faced during entry, including information on the 
mode, signs or symptoms, and consequences of the exposure 

 To be aware of possible behavioral effects of hazard exposure on entrants 

 To continuously maintain an accurate count of entrants in the permit space and 
ensures a means to accurately identify authorized entrants 

 To remain outside the permit space during entry operations until relieved by 
another attendant (once properly relieved, they may participate in other permit 
space activities, including rescue if they are properly trained and equipped). 

 To communicate with entrants as necessary to monitor entrant status and alert 
entrants of the need to evacuate. 

 To monitor activities inside and outside the space to determine if it is safe for 
entrants to remain in the space; orders the entrants to immediately evacuate if: the 
attendant detects a prohibited condition, detects entrant behavioral effects of 
hazard exposure, detects a situation outside the space that could endanger the 
entrants; or if the attendant cannot effectively and safely perform all the attendant 
duties. 

 To summon rescue and other emergency services as soon as the attendant 
determines the entrants need assistance to escape the permit space hazards. 

 To perform non-entry rescues as specified by that rescue procedure and entry 
supervisor and not to perform duties that might interfere with the attendants' 
primary duty to monitor and protect the entrants. 
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Entering a Confined Space   
 

 

This space requires an 
emergency retrieval system, 
continuous air monitoring, and 
safety watch or 2 way 
communication for safe entry.  

 

Donning the personal 
protective equipment (PPE) 
necessary for confined space 
entry.  

The full-body harness 
provides fully adjustable leg 
and shoulder straps for 
worker comfort and proper fit.  

Stamped steel sliding back D-
ring and subpelvic strap 
provide optimum force 
distribution.  
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Example of a "D-Ring" and 
fall protection harness used 
when entering a confined 
space.  

The D-Ring provides a 
compatible anchor point for 
connecting devices such as 
lanyards or retractable 
lifelines. The shock absorbing 
lanyard provides a 
deceleration distance during a 
fall to reduce fall arrest forces 
for extra protection against 
injury.  

 

Tripod-retrieval assembly in 
use for an entry into one of 
the many confined spaces.  
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Checking the cable tension 
and inertial locking 
mechanism of the retrieval 
assembly.  
 
Correct use of this device 
prevents free-falls greater 
than 2 feet.  

 

The Entrant descends into the 
space as the Attendant 
critiques the operation.  
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Dramatic rescue simulation 
using the tripod-retrieval 
system.  

 

The Entrant is now safely out 
of the space and is ready to 
return to his many other 
projects after this simulated 
exercise.  
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Duties of the Person Authorizing or in Charge of the Entry  
 
The person who authorizes or is in charge of the permit entry confined space must 
comply with the following:  

 
1. Make certain that all pre-entry requirements as outlined on the permit have been 
completed before any worker is allowed to enter the confined space.  
2. Make certain that any required pre-entry conditions are present.  
3. If an in-plant/facility rescue team is to be used in the event of an emergency, make 
sure they would be available. If your Employer does not maintain an in-plant rescue 
team, dial 911 on any telephone for the Rescue Squad.  
4. Make sure that any communication equipment which would be used to summon 
either the in-plant rescue team or other emergency assistance is operating correctly.  
5. Terminate the entry upon becoming aware of a condition or set of conditions whose 
hazard potential exceeds the limits authorized by the entry permit.  

 
If the person who would otherwise issue an entry permit is in charge of the entry and 
present during the entire entry, then a written permit is not required if that person uses a 
checklist as provided in the section on "Permits".  
 
This person may also serve as the attendant at the site.  

 
Special Considerations During A Permit Required Entry 
 
Certain work being performed in a permit entry confined space could cause the 
atmosphere in the space to change. Examples of this are welding, drilling, or sludge 
removal. In these situations, air monitoring of the confined space should be conducted on 
a continuous basis throughout the time of the entry.  

 
If the workers leave the confined space for any significant period of time, such as for a 
lunch or other break, the atmosphere of the confined space must be retested before the 
workers reenter the confined space.  

 
Unauthorized Persons  
Take the following actions when unauthorized persons approach or enter a 
permit space while entry is under way: 

1. Warn the unauthorized persons that they must stay away from the permit 
space, 

2. Advise unauthorized persons that they must exit immediately if they have 
entered the space, and 

3. Inform the authorized entrants and the entry supervisor if unauthorized 
persons have entered the permit space. 
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Entrants 
All entrants must be authorized by the entry supervisor 
to enter permit spaces, have received the required 
training, have used the proper equipment, and observed 
the entry procedures and permit requirements.  
 
The following entrant duties are required: 
Know the hazards that may be faced during entry, 
including information on the mode, signs or symptoms, 
and consequences of the exposure; 
 
Properly use the equipment required for safe entry; 
Communicate with the attendant as necessary to 
enable the attendant to monitor the status of the 
entrants and to enable the attendant to alert the 
entrants of the need to evacuate the space if necessary; 
 
Alert the attendant whenever; the entrant recognizes 
any warning signs or symptoms of exposure to a 
dangerous situation, or any prohibited condition is detected; and 
 
Exit the permit space as quickly as possible whenever the attendant or entry 
supervisor gives an order to evacuate the permit space, the entrant recognizes 
any warning signs or symptoms of exposure to a dangerous situation, the entrant 
detects a prohibited condition, or an evacuation alarm is activated. 
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Hazards 

 Explosive / Flammable Atmospheres 

 Toxic Atmospheres 

 Engulfment 

 Asphyxiation 

 Entrapment 

 Slips & falls 

 Chemical Exposure 

 Electric Shock 

 Thermal / Chemical Burns 

 Noise & Vibration 

 

Hazard Control 
 
Engineering Controls 

 Locked entry points     
 Temporary ventilation 
 Temporary Lighting 

 
Administrative Controls 
 Signs 
 Employee training 
 Entry procedures 
 Atmospheric Monitoring 
 Rescue procedures 
 Use of prescribed Personal Protective Equipment 

 
Entry Standard Operating Procedures 

This program outlines: 
 Hazards 
 Hazard Control & Abatement 
 Acceptable Entry Conditions 
 Means of Entry 
 Entry Equipment Required 
 Emergency Procedures 
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Permit Required Confined Space Entry General Rules 

During all Confined Space Entries, the following Safety Rules must be 
strictly enforced: 

1. Only Authorized and Trained Employees may enter a Confined Space or act as 
Safety Watchman/Attendant. 

2. No Smoking is permitted in a Confined Space or near entrance/exit area. 

3. During Confined Space Entries, a Watchman must be present at all times. 

4. Constant visual or voice communication will be maintained between the Safety 
Watchman/Attendant and Employees entering a Confined Space. 

5. No bottom or side entry will be made or work conducted below the level of any 
hanging material or material which could cause engulfment. 

6. Air and Oxygen Monitoring is required before entering any Permit-Required 
Confined Space. Oxygen levels in a Confined Space must be between 19.5 and 
23.5 percent. Levels above or below will require the use of an SCBA or other 
approved air supplied respirator. Additional ventilation and Oxygen Level 
Monitoring is required when welding is performed.  

The monitoring will check Oxygen Levels, Explosive Gas Levels and Carbon 
Monoxide Levels. Entry will not be permitted if explosive gas is detected above 
one-half the Lower Explosive Limit (LEL), or 10% of a specific gas explosive  limit. 

7. To prevent injuries to others, all openings to Confined Spaces will be protected 
by a barricade when covers are removed. 

Confined Space Entry Procedures 

Each employee who enters or is involved in the entry must: 

1. Understand the procedures for confined Space Entry 

2. Know the Hazards of the specific space 

3. Review the specific procedures for each entry 

4. Understand how to use entry and rescue equipment 

Confined Space Entry Permits 

Confined Space Entry Permits must be completed before any Employee enters a 
Permit-Required Confined Space. The Permit must be completed and signed by 
an Authorized Member of Management before entry. 

Permits will expire before the completion of the shift or if any pre-entry conditions 
change.  

Permits will be maintained on file for 12 months. 
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Contractor Entry 

All work by non-company employees that involves the entry into confined spaces 
will follow the procedures of this program. The information of this program and 
specific hazards of the confined spaces to be entered will be provided to 
Contractor Management prior to commencing entry or work. 

 

Important Rescue Service Questions 

What is the availability of the rescue service? 

Is it unavailable at certain times of the day or in certain situations?  

What is the likelihood that key personnel of the rescue service might be unavailable at 
times?  

If the rescue service becomes unavailable while an entry is underway, does it have the 
capability of notifying the employer so that the employer can instruct the attendant to abort 
the entry immediately? 
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Confined Space Training 

Training for Confined Space Entry includes: 

1. Duties of Entry Supervisor, Entrant and Attendants 
2. Confined Space Entry permits 
3. Hazards of Confined Spaces 
4. Use of Air Monitoring Equipment 
5. First Aid and CPR Training 
6. Emergency Action & Rescue Procedures 
7. Confined Space Entry & Rescue Equipment 
8. Rescue training, including entry and removal from representative spaces 
 
Confined Space Training and Education 
OSHA's General Industry Regulation, §1910.146 Permit-required confined spaces, 
contains requirements for practices and procedures to protect employees in general 
industry from the hazards of entry into permit-required confined spaces. This regulation 
does not apply to construction. 
 
OSHA's Construction Safety and Health Regulations Part 1926 do not contain a permit-
required confined space regulation. Subpart C, §1926.21 Safety training and education 
specifies training for personnel who are required to enter confined spaces and defines a 
"confined or enclosed space."  These requirements are shown below.  
 
§1926.21 Safety training and education. (Partial) 
(b)(6)(i) All employees required to enter into confined or enclosed spaces shall be 
instructed as to the nature of the hazards involved, the necessary precautions to be taken, 
and in the use of protective and emergency equipment required. The employer shall 
comply with any specific regulations that apply to work in dangerous or potentially 
dangerous areas. 
 
(ii) For purposes of paragraph (b)(6)(i) of this section, "confined or enclosed space" 
means any space having a limited means of egress, which is subject to the accumulation 
of toxic or flammable contaminants or has an oxygen deficient atmosphere. Confined or 
enclosed spaces include, but are not limited to, storage tanks, process vessels, bins, 
boilers, ventilation or exhaust ducts, sewers, underground utility vaults, tunnels pipelines, 
and open top spaces more than 4 feet in depth such as pits, tubs, vaults, and vessels.  
 
OSHA's Construction Regulations also contain requirements dealing with confined space 
hazards in underground construction (Subpart S), underground electric transmission and 
distribution work (§1926.956), excavations (Subpart P), and welding and cutting (Subpart 
J). 
 
Further guidance may be obtained from American National Standard ANSI Z117.1-1989, 
Safety Requirements for Confined Spaces. This standard provides minimum safety 
requirements to be followed while entering, exiting and working in confined spaces at 
normal atmospheric pressure. This standard does not pertain to underground mining, 
tunneling, caisson work or other similar tasks that have established national consensus 
standards. 
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Your Employer is Responsible for Certain Training Requirements  
 
These are as follows:  
 
1. GENERAL As an employer, Your Employer must ensure that all workers who must 
enter a permit entry confined space in the course of their work are informed of appropriate 
procedures and controls for entry into such spaces. These workers must be made aware 
of the fact that an unauthorized entry could be fatal, and that their senses are unable to 
detect and evaluate the severity of atmospheric hazards.  
 
2. TRAINING FOR AUTHORIZED ENTRANTS Your Employer must ensure that all 
authorized entrants know the emergency action plan and have received training covering 
the following subjects prior to entering any permit entry confined space:  
 
a. Hazard Recognition: Each worker must understand the nature of the hazard before 
entering and the need to perform appropriate testing to determine if it is safe to enter.  
 
b. Use of Personal Protective Equipment: Each employee must be taught the proper 
use of all personal protective equipment required for entry or rescue, and the proper use 
of protective barriers and shields.  
 
c. Self Rescue: Each worker must be trained to get out of the confined space as rapidly 
as possible without help whenever an order to evacuate is given by the attendant, 
whenever an automatic evacuation alarm is activated, or whenever workers recognize the 
warning signs of exposure to substances that could be found in the confined space. They 
must also be made aware of the toxic effects or symptoms of exposure to hazardous 
materials he could encounter in the confined space. This includes anything that could be 
absorbed through the skin or which could be carried through the skin by any solvents that 
are used. They must be trained to relay an alarm to the attendant and to attempt self- 
rescue immediately upon becoming aware of these effects.  
 
d. Special Work Practices or Procedures: Each worker must be trained in any 
modifications of normal work practices that are necessary for permit entry confined space 
work.  

 
3. TRAINING FOR PERSONS AUTHORIZING OR IN CHARGE OF ENTRY In addition to 
other requirements already covered, the person authorizing or in charge of entry shall be 
trained to recognize the effects of exposure to hazards that could be in the confined 
space. They must also carry out all duties that 
the permit assigns to them.  
 
 
Rescue Practice Training, this picture is 
showing a sand bag being utilized as a 
dummy.
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4. TRAINING FOR ATTENDANT Any worker functioning as an attendant at a permit entry 
confined space must be trained in the company's emergency action plan, the duties of the 
attendant, and in;  
 

a. Proper use of the communications equipment furnished for communicating with 
authorized workers entering the confined space or for summoning emergency or 
rescue services.  
 
b. Authorized procedures for summoning rescue or other emergency services.  
 
c. Recognition of the unusual actions of a worker which could indicate that they 
could be experiencing a toxic reaction to contaminants that could be present in the 
space.  
 
d. Any training for rescuers, if the attendant will function as a rescuer also.  
 
e. Any training for workers who enter the confined space, if the permit specifies that 
the duty of the attendant will rotate among the workers authorized to enter the 
confined space.  
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CONFINED SPACE AUTHORIZED ENTRANT’S LOG  EXAMPLE 
 

CONFINED SPACE:      DATE:  
  TIME:   
 

ENTRANT’S NAME (PRINT) TIME IN TIME 
OUT 

   

   

   

   

   

   

   

   

   

   

   

 
ENTRY Attendant:         
 
 
ENTRY Supervisor Review:       
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What do you think?  Is this dangerous?  Would you weld inside a large pipe?  
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Confined Space Entry Procedure 

Space _________________    Date Last Modified _____________  

Place check mark in all applicable areas  

Hazards          Personal Protective Equipment     

    Explosive / Combustion Hazard     Air supplied Respirator    

    Exposed Electrical Circuits      Air Purifying Respirator    

    Unguarded Machine Parts      Welding Protection    

    Atmospheric Hazard      Gloves    

    Potential Atmospheric Hazard      Hard Hat    

    Thermal Hazard   Ventilation Requirements   

    Chemical Hazard      Continuous ___cuft/min  

Note: See Ventilation Guidelines for Confined Spaces for typical 
ventilation configurations and formulas.  

   Fall Hazard      

    Engulfment hazard   Note: Additional ventilation may be required for hot work, grinding or other 
operations that would produce airborne fumes, mist or dust. Entry Supervisor 
must assess additional ventilation requirements base on tasks to be 
performed in the space   

    Converging Walls      

    Floors slope-small cross-section         

    Slip Hazard      

Entry Path       Vent Exhaust Point:   

    Side entry      Vent Supply Point:    

    Bottom entry      Space Volume   

    Door       Initial Purge Time=     7.5 X _____ (space volume)    

                                                   Effective Blower Capacity   

   Top open entry       

    Top manhole entry      20 Air Changes per Hour (ACH) for duration of entry    

    Hinged hatch      Minimum initial Purge Time= 20 Minutes    
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Entry & Rescue Equipment       Adequate Blower Capacity (ABC) = ________  

                                   ABC = Space Volume x 20 ACH   

                                                                60 minutes   

   Life Line      

    Floor level opening barrier   Acceptable Entry Conditions    

    Body Harness      Confined Space Entry permit posted   

    Tripod      Oxygen 19.5  23.5%   

    Man Winch      Lower Explosive Level %   

    Fall Arrest Unit      Toxic fumes/vapors Less than PEL   

    Emerg Retrieval Line      No engulfing material in space   

    Atmospheric Monitor      No hazardous chemicals or material   

    Blower /Saddle / Trunks      Drained - Flushed    

    Drop Light      Rescue Team Available on Site    

    Communication Gear      Ventilation Established & Maintained    

    Ladder      LOTO Electrical components in space    

    Hand held radios      LOTO Mechanical Components in space    

    Portable Lighting      LOTO All pipes to and from space    
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Other Hazards 

Flammable Atmospheres 

A flammable atmosphere generally arises from enriched oxygen atmospheres, 
vaporization of flammable liquids, byproducts of work, chemical reactions, 
concentrations of combustible dusts, and desorption of chemical from inner 
surfaces of the confined space. 

An atmosphere becomes flammable when the ratio of oxygen to combustible 
material in the air is neither too rich nor too lean for combustion to occur. 
Combustible gases or vapors will accumulate when there is inadequate ventilation 
in areas such as a confined space.  

Flammable gases such as acetylene, butane, propane, hydrogen, methane, 
natural or manufactured gases or vapors from liquid hydrocarbons can be trapped 
in confined spaces, and since many gases are heavier than air, they will seek 
lower levels as in pits, sewers, and various types of storage tanks and vessels. In 
a closed top tank, it should also be noted that lighter than air gases may rise and 
develop a flammable concentration if trapped above the opening. 

The byproducts of work procedures can generate flammable or explosive 
conditions within a confined space. Specific kinds of work such as spray painting 
can result in the release of explosive gases or vapors. Welding in a confined space 
is a major cause of explosions in areas that contain combustible gas. 

Chemical reactions forming flammable atmospheres occur when surfaces are 
initially exposed to the atmosphere, or when chemicals combine to form flammable 
gases. This condition arises when dilute sulfuric acid reacts with iron to form 
hydrogen or when calcium carbide makes contact with water to form acetylene.  

Other examples of spontaneous chemical reactions that may produce explosions 
from small amounts of unstable compounds are acetylene-metal compounds, 
peroxides, and nitrates. In a dry state, these compounds have the potential to 
explode upon percussion or exposure to increased temperature.  

Another class of chemical reactions that form flammable atmospheres arise from 
deposits of pyrophoric substances (carbon, ferrous oxide, ferrous sulfate, iron, 
etc.) that can be found in tanks used by the chemical and petroleum industry. 
These tanks containing flammable deposits will spontaneously ignite upon 
exposure to air. 

Combustible dust concentrations are usually found during the process of loading, 
unloading, and conveying grain products, nitrated fertilizers, finely ground chemical 
products, and any other combustible material.  

High charges of static electricity, which rapidly accumulate during periods of 
relatively low humidity (below 50%), can cause certain substances to accumulate 
electrostatic charges of sufficient energy to produce sparks and ignite a flammable 
atmosphere.  

These sparks may also cause explosions when the right air or oxygen to dust or 
gas mixture is present. 
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Toxic Atmospheres 

The substances to be regarded as toxic in a confined space can cover the entire 
spectrum of gases, vapors, and finely-divided airborne dust in industry. The 
sources of toxic atmospheres encountered may arise from the following: 

1. The manufacturing process (for example, in producing polyvinyl 
chloride, hydrogen chloride is used as well as vinyl chloride 
monomer, which is carcinogenic). 

2. The product stored [removing decomposed organic material from a 
tank can liberate toxic substances, such as hydrogen sulfide (H2S)]. 

3. The operation performed in the confined space (for example, 
welding or brazing with metals capable of producing toxic fumes). 

 During loading, unloading, formulation, and production, mechanical and/or human 
error may also produce toxic gases which are not part of the planned operation. 

Carbon monoxide (CO) is a hazardous gas that may build up in a confined space. 
This odorless, colorless gas that has approximately the same density as air is 
formed from incomplete combustion of organic materials such as wood, coal, gas, 
oil, and gasoline; it can be formed from microbial decomposition of organic matter 
in sewers, silos, and fermentation tanks.  

Carbon monoxide is an insidious toxic gas because of its poor warning properties. 
Early stages of CO intoxication are nausea and headache. Carbon monoxide may 
be fatal at as little as 1000 ppm or 10% in air, and is considered dangerous at 200 
ppm or 2%, because it forms Carboxyhemoglobin in the blood which prevents the 
distribution of oxygen in the body. 

Carbon monoxide is a relatively abundant colorless, odorless gas, therefore, any 
untested atmosphere must be suspect. It must also be noted that a safe reading 
on a combustible gas indicator does not ensure that CO is not present. Carbon 
monoxide must be tested for specifically.  

The formation of CO may result from chemical reactions or work activities, 
therefore fatalities due to CO poisoning are not confined to any particular industry. 
There have been fatal accidents in sewage treatment plants due to decomposition 
products and lack of ventilation in confined spaces.  

Another area where CO results as a product of decomposition is in the formation 
of silo gas in grain storage elevators. In another area, the paint industry, varnish is 
manufactured by introducing the various ingredients into a kettle, and heating them 
in an inert atmosphere, usually town gas, which is a mixture of carbon dioxide and 
nitrogen. 

In welding operations, oxides of nitrogen and ozone are gases of major toxicologic 
importance, and incomplete oxidation may occur and carbon monoxide can form 
as a byproduct. Another poor work practice, which has led to fatalities, is the 
recirculation of diesel exhaust emissions. Increased CO levels can be prevented 
by strict control of the ventilation and the use of catalytic converters. 
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Procedures for Atmospheric Testing. - 1910.146 App B  
OSHA Requirement   
           
SubPart Title: General Environmental Controls  
 
Atmospheric testing is required for two distinct purposes: 
evaluation of the hazards of the permit space and verification that acceptable entry conditions for 
entry into that space exist. 
 
(1) Evaluation testing. The atmosphere of a confined space should be analyzed using equipment of 
sufficient sensitivity and specificity to identify and evaluate any hazardous atmospheres that may 
exist or arise, so that appropriate permit entry procedures can be developed and acceptable entry 
conditions stipulated for that space.  
             
Evaluation and interpretation of these data, and development of the entry procedure, should be 
done by, or reviewed by, a technically qualified professional (e.g., OSHA consultation service, or             
certified industrial hygienist, registered safety engineer, certified safety professional, certified 
marine chemist, etc.) based on evaluation of all serious hazards. 
             
(2) Verification testing. The atmosphere of a permit space which may contain a hazardous 
atmosphere should be tested for residues of all contaminants identified by evaluation testing using 
permit specified equipment to determine that residual concentrations at the time of testing and 
entry are within the range of acceptable entry conditions. Results of testing (i.e., actual 
concentration, etc.) should be recorded on the permit in the space provided adjacent to the 
stipulated acceptable entry condition. 
 
(3) Duration of testing. Measurement of values for each atmospheric  parameter should be made for 
at least the minimum response time of  the test instrument specified by the manufacturer. 
 
(4) Testing stratified atmospheres. When monitoring for entries involving a descent into 
atmospheres that may be stratified, the atmospheric envelope should be tested a distance of 
approximately 4 feet (1.22 m) in the direction of travel and to each side. If a sampling probe is 
used, the entrant's rate of progress should be slowed to accommodate the sampling speed and 
detector response. 
 
(5) Order of testing. A test for oxygen is performed first because most combustible gas meters are 
oxygen dependent and will not provide reliable readings in an oxygen deficient atmosphere.  
             
Combustible gases are tested for next because the threat of fire or explosion is both more 
immediate and more life threatening, in most cases, than exposure to toxic gases and vapors. If 
tests for toxic  gases and vapors are necessary, they are performed last. 
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This is a ten minute escape pack or emergency air supply.  The plastic bag with go 
over your head during an emergency and provide enough air to get out of the hole.  
There are smaller versions of this system. 
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Confined Space Program    Multi-gas Meter Instructions 
 

Functional Buttons: 

 

On/Off 
Press black button and hold until display tells you to RELEASE. 
Turn on in a clean-air environment. 

Mode Press "mode" button at display prompt. 

E Button Press (E) button at display prompt. 

Alarm Mode 
Red lights flash and unit beeps. Beeps are more frequent at higher 
contaminant levels, or lower oxygen level.  

 

Forced air ventilation with a disposable shaft.
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Typical Display of the TMX412 

 

Location of gases on 
display.  

 

Example of a clean air 
display. Carbon 
monoxide (CO) and 
hydrogen sulfide (H2S) 
are in ppm; oxygen 
(O2) and lower 
explosive limit (LEL) 
readings are 
percentage values. 
The battery-life 
indicator is just right of 
the oxygen display 
(i.e., 20.9); each line 
represents about one 
hour of service 
remaining.  
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Peak Display Function 

 

Example Display for Peak Mode: The 
display reads 2 ppm peak value for 
CO and 10 ppm peak value for H2S 
(top line); 
15.2 % for oxygen and 0 % for LEL 
(bottom line).  

 Use the PEAK function to display highest recorded readings for CO, H2S, and 
LEL, and the lowest reading for O2.  

 Readings are not erased when you turn the unit off. You must use the PEAK 
CLEAR function to erase the memory.  

 Make sure you check the peak readings have been cleared before you start your 
monitoring session.  

 Press mode button until display reads "P" (top line), and "K" (bottom line) (see 
photo).  

Peak Clear Function 
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 Use the PEAK CLEAR function to clear peak readings from the internal memory. 
Readings are not erased when you turn the unit off. You must use the PEAK 
CLEAR function to erase the memory.  

 Press mode button until display reads "PK CLR PRESS (E) TO RESET". After you 
press the (E) button, press mode button again until peak reading appears. Unit 
should now read 0,0 (top line), and 21, 0 (bottom line) assuming this was 
performed in a clean-air environment.  

Zero Function and Calibration Function: 

 Zero and Calibration Functions are performed by Attendant or as specified by the 
Supervisor or manufacturer.  

 Special equipment and experience is necessary to properly perform these 
functions.  

Documentation and Training: 

 Make sure you are familiar with all of our confined space entry equipment, 
including the multi-gas monitor, before use. 

 Make sure to document your air monitoring data (e.g., peak values and other 
relevant data) on the Confined Space Air Monitoring Data Form.  

 

You need continued atmospheric monitoring during the entry in any 
confined space. Most entrants will carry two gas monitors for increased 
safety. 
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Atmospheric Testing Policy Example 
 
Before entry, it is necessary to test the atmosphere in the confined space for oxygen 
levels, flammability, and/or any contaminants that have a potential to be present in that 
confined space. This testing must be done by a qualified person using equipment which 
has been approved for use in such areas.  

The testing equipment itself should be checked to make sure it is working properly before 
using it. Follow the manufacturer's recommended procedures.  
 
Testing of the confined spaces should be conducted throughout the entire portion of the 
space that workers will occupy during the entry. This testing shall be done without the use 
of ventilation systems.  
 
Where the entry is vertical into the confined space, it is recommended that remote probes 
be used to measure the atmosphere at various levels. This is necessary because some 
gases and vapors are lighter or heavier than air and can accumulate at different levels in 
the confined space. Test outside the confined space to make sure the surrounding air is 
not contaminated.  

Atmospheric conditions are considered unacceptable if oxygen levels are less than 19.5% 
or greater than 23.5%. Regulations define the following unacceptable levels of other 
hazards monitored:  

1. A flammable gas, vapor or mist greater than 10% of its lower flammable limit 
(LFL). LFL means the minimum concentration of the flammable material which 
will ignite if an ignition source is present.  

2. An airborne combustible dust at a concentration that obscures vision at a 
distance of five feet or less.  

3. An atmospheric concentration of a substance greater than the allowed limit in 
the Material Safety Data Sheet for that substance.  

If test results conclude that the atmospheric condition of the confined space is 
unacceptable, entry is prohibited until such conditions are brought into acceptable limits. 
This may be done by purging, cleaning and/or ventilating the space.  

Purging refers to the method by which gases, vapors, or other airborne impurities are 
displaced from a confined space.  

The confined space may also be made non-flammable, non-explosive or otherwise 
chemically non-reactive by displacing or diluting the original atmosphere with steam or 
gas that is non-reactive with respect to that space, a process referred to as "inerting".  
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Irritant (Corrosive) Atmospheres 
 

Irritant or corrosive atmospheres can be divided into primary and secondary groups. 
The primary irritants exert no systemic toxic effects (effects on the entire body).  
 
Examples of primary irritants are chlorine, ozone, hydrochloric acid, hydrofluoric acid, 
sulfuric acid, nitrogen dioxide, ammonia, and sulfur dioxide. A secondary irritant is one 
that may produce systemic toxic effects in addition to surface irritation. Examples of 
secondary irritants include benzene, carbon tetrachloride, ethyl chloride, 
trichloroethane, trichloroethylene, and chloropropene. 
 
Irritant gases vary widely among all areas of industrial activity. They can be found in 
plastics plants, chemical plants, the petroleum industry, tanneries, refrigeration 
industries, paint manufacturing, and mining operations. 
 
Prolonged exposure at irritant or corrosive concentrations in a confined space may 
produce little or no evidence of irritation. This may result in a general weakening of the 
defense reflexes from changes in sensitivity. The danger in this situation is that the 
worker is usually not aware of any increase in his/her exposure to toxic substances. 
 
Asphyxiating Atmospheres 
The normal atmosphere is composed approximately of 20.9% oxygen and 78.1% 
nitrogen, and 1% argon with small amounts of various other gases. Reduction of 
oxygen in a confined space may be the result of either consumption or displacement. 
 
The consumption of oxygen takes place during combustion of flammable substances, 
as in welding, heating, cutting, and brazing. A more subtle consumption of oxygen 
occurs during bacterial action, as in the fermentation process.  
 
Oxygen may also be consumed during chemical reactions as in the formation of rust 
on the exposed surface of the confined space (iron oxide). The number of people 
working in a confined space and the amount of their physical activity will also influence 
the oxygen consumption rate. 
 
A second factor in oxygen deficiency is displacement by another gas. Examples of 
gases that are used to displace air, and therefore reduce the oxygen level are helium, 
argon, and nitrogen.  
 
Carbon dioxide may also be used to displace air and can occur naturally in sewers, 
storage bins, wells, tunnels, wine vats, and grain elevators.  
 
Aside from the natural development of these gases, or their use in the chemical 
process, certain gases are also used as inerting agents to displace flammable 
substances and retard pyrophoric reactions.  
 
Gases such as nitrogen, argon, helium, and carbon dioxide, are frequently referred to 
as non-toxic inert gases but have claimed many lives. The use of nitrogen to inert a 
confined space has claimed more lives than carbon dioxide.  
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The total displacement of oxygen by nitrogen will cause immediate collapse and 
death.  
 
Carbon Dioxide  
Carbon dioxide and argon, with specific gravities greater than air, may lie in a tank or 
manhole for hours or days after opening. Since these gases are colorless and 
odorless, they pose an immediate hazard to health unless appropriate oxygen 
measurements and ventilation are adequately carried out. 
 
Oxygen Deprivation  
Oxygen deprivation is one form of asphyxiation. While it is desirable to maintain the 
atmospheric oxygen level at 21% by volume, the body can tolerate deviation from this 
ideal. When the oxygen level falls to 17%, the first sign of hypoxia is a deterioration to 
night vision which is not noticeable until a normal oxygen concentration is restored. 
Physiologic effects are increased breathing volume and accelerated heartbeat.  
 
Between 14-16% physiologic effects are increased breathing volume, accelerated 
heartbeat, very poor muscular coordination, rapid fatigue, and intermittent respiration.  
Between 6-10% the effects are nausea, vomiting, inability to perform, and 
unconsciousness. Less than 6%, spasmatic breathing, convulsive movements, and 
death in minutes. 
 
Mechanical Hazards  
If activation of electrical or mechanical equipment would cause injury, each piece of 
equipment should be manually isolated to prevent inadvertent activation before 
workers enter or while they work in a confined space. The interplay of hazards 
associated with a confined space, such as the potential of flammable vapors or gases 
being present, and the build-up of static charge due to mechanical cleaning, such as 
abrasive blasting, all influence the precautions which must be taken. 
 
To prevent vapor leaks, flashbacks, and other hazards, workers should completely 
isolate the space. To completely isolate a confined space, the closing of valves is not 
sufficient.  
 
All pipes must be physically disconnected or isolation blanks bolted in place. Other 
special precautions must be taken in cases where flammable liquids or vapors may re-
contaminate the confined space.  
 
The pipes blanked or disconnected should be inspected and tested for leakage to 
check the effectiveness of the procedure. Other areas of concern are steam valves, 
pressure lines, and chemical transfer pipes. A less apparent hazard is the space 
referred to as a void, such as double walled vessels, which must be given special 
consideration in blanking off and inerting. 
 
Thermal Effects 
Four factors influence the interchange of heat between people and their environment. 
They are: (1) air temperature, (2) air velocity, (3) moisture contained in the air, and (4) 
radiant heat. Because of the nature and design of most confined spaces, moisture 
content and radiant heat are difficult to control.  
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As the body temperature rises progressively, workers will continue to function until the 
body temperature reaches approximately 102oF.  
 

When this body temperature is exceeded, the workers are less efficient, and are prone 
to heat exhaustion, heat cramps, or heat stroke. In a cold environment, certain 
physiologic mechanisms come into play, which tend to limit heat loss and increase 
heat production.  

The most severe strain in cold conditions is chilling of the extremities so that activity is 
restricted. Special precautions must be taken in cold environments to prevent frostbite, 
trench foot, and general hypothermia. 

 

Proper signage is essential. 
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Protective Insulated Clothing 

Protective insulated clothing for both hot and cold environments will add additional 
bulk to the worker and must be considered in allowing for movement in the confined 
space and exit time. Therefore, air temperature of the environment becomes an 
important consideration when evaluating working conditions in confined spaces. 

Noise 
Noise problems are usually intensified in confined spaces because the interior tends 
to cause sound to reverberate and thus expose the worker to higher sound levels than 
those found in an open environment.  
 
This intensified noise increases the risk of hearing damage to workers which could 
result in temporary or permanent loss of hearing. Noise in a confined space which 
may not be intense enough to cause hearing damage may still disrupt verbal 
communication with the emergency standby person on the exterior of the confined 
space. If the workers inside are not able to hear commands or danger signals due to 
excessive noise, the probability of severe accidents can increase. 
 
Vibration 
Whole body vibration may affect multiple body parts and organs depending upon the 
vibration characteristics. Segmental vibration, unlike whole body vibration, appears to 
be more localized in creating injury to the fingers and hands of workers using tools, 
such as pneumatic hammers, rotary grinders or other hand tools which cause 
vibration. 
 
Other Hazards 
Some physical hazards cannot be eliminated because of the nature of the confined 
space or the work to be performed. These hazards include such items as scaffolding, 
surface residues, and structural hazards. The use of scaffolding in confined spaces 
has contributed to many accidents caused by workers or materials falling, improper 
use of guard rails, and lack of maintenance to insure worker safety.  
 
The choice of material used for scaffolding depends upon the type of work to be 
performed, the calculated weight to be supported, and the surface on which the 
scaffolding is placed, as well as the substance previously stored in the confined 
space. 
 
Surface residues in confined spaces can increase the already hazardous conditions of 
electrical shock, reaction of incompatible materials, liberation of toxic substances, and 
bodily injury due to slips and falls. Without protective clothing, additional hazards to 
health may arise due to surface residues. 
 
Structural hazards within a confined space such as baffles in horizontal tanks, trays in 
vertical towers, bends in tunnels, overhead structural members, or scaffolding installed 
for maintenance constitute physical hazards, which are exacerbated by the physical 
surroundings. In dealing with structural hazards, workers must review and enforce 
safety precautions to assure safety. 
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Abbreviations: 
PEL - permissible exposure limit:  Average concentration that must not be exceeded during 8-
hour work shift of a 40-hour workweek. 

STEL - Short-term exposure limit:  15-minute exposure limit that must not be exceeded during 
the workday. 

REL - Recommended exposure limit:  Average concentration limit recommended for up to a 
10-hour workday during a 40-hour workweek. 

IDLH - Immediately dangerous to life or health:  Maximum concentration from which person 
could escape (in event of respirator failure) without permanent or escape-impairing effects 
within 30 minutes. 
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Required Confined Space Equipment Policy Example 
 
Air Testing Equipment 
All air-testing equipment should be calibrated in accordance with the manufacturer's 
instruction.  
 
Oxygen Meters and Monitors.  
The oxygen content of the air in a confined space is the first and most important constituent 
to measure before entry is made. The acceptable range of oxygen is between 19.5 and 23.5 
percent. This content is measured before flammability is tested because rich mixtures of 
flammable gases or vapors give erroneous measurement results.  
 
For example, a mixture of 90 percent methane and 10 percent air will test nonflammable 
because there is not enough oxygen to support the combustion process in the flammability 
meters. This mixture will not support life and will soon become explosive if ventilation is 
provided to the space. Before entry, spaces must be ventilated until both oxygen content and 
flammability are acceptable.  
 
Flammability Meters  
Flammability meters are used to measure the amount of flammable vapors or gases in the 
atmosphere as a percent of the LEL/LFL. The oxygen content must be near 21 percent for 
results to be meaningful.  
 
Toxic Air Contamination Testers  
Tests for toxic contaminants must be specific for the target toxin. The instrument 
manufacturer should be consulted for interferences. Therefore, it is important to know the 
history of the confined space so proper tests can be performed. Part of hazard assessment is 
to identify all possible contaminants that could be in the confined space.  
 

Protective Devices 
 
Fall-Protection Equipment  
Fall-protection equipment for confined spaces should be the chest-waist harness type to 
minimize injuries from uncontrolled movements when it arrests a worker's fall. This type of 
harness also permits easier retrieval from a confined space than a waist belt. Adjustable 
lanyards should be used to limit free fall to two feet before arrest.  
 
Respirators  
An industrial hygienist should select respirators on the basis of his or her evaluation of 
possible confined-space hazards. NIOSH-approved respirators should be identified in the 
approved procedure required by the confined-space entry permit. It is important to note that 
air-purifying respirators cannot be used in an oxygen deficient atmosphere.  
 
Lockout/Tagout Devices  
Lockout/tagout devices permit employees to work safely on de-energized equipment without 
fear that the devices will be accidentally removed. Lock and tag devices are required to 
withstand a 50-pound pull without failure.  
 
Devices used to block or restrain stored mechanical energy devices must be engineered for 
safety.  



 

Confined Space Training Original Version 

78

Safety Barriers  
Safety barriers separate workers from hazards that cannot reasonably be eliminated by other 
engineering controls.  
 
Required barriers will be identified in the approved confined-space entry procedure.  
 
Ground Fault Circuit Interrupters  
Ground fault circuit interrupter must be used for all portable electrical tools and equipment in 
confined spaces because most workers will be in contact with grounded surroundings.  
 

Emergency Response Equipment 
 
Fire Extinguishers  
"Hot work" inside a confined space requires that an approved fire extinguisher and a person 
trained in its use be stationed in the confined space or in a suitable vantage point where he 
or she could effectively suppress any fire that might result from the work.  
 
First Aid Equipment  
Blankets, first-aid kit, Stokes stretchers, and any other equipment that may be needed for 
first-response treatment must be available just outside the confined space. Medical and 
safety professionals should select equipment on the basis of their evaluations of the potential 
hazards in the confined space.  
 
Retrieval Equipment  
A tripod or another suitable anchorage, hoisting device, harnesses, wristlets, ropes, and any 
other equipment that may be needed to make a rescue must be identified in the confined-
space safe-entry procedures.  
 

 It is important that this equipment be available for immediate use. Harnesses and 
retrieval ropes must be worn by entrants unless they would increase hazards to the 
entrants or impede their rescue. 
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Respiratory Protection Chapter 
 
General   
In the Respiratory Protection program, hazard assessment and selection of proper 
respiratory PPE is conducted in the same manner as for other types of PPE. In the control of 
those occupational diseases caused by breathing air contaminated with harmful dusts, fogs, 
fumes, mists, gases, smokes, sprays, or vapors, the primary objective shall be to prevent 
atmospheric contamination.  
 
This shall be accomplished as far as feasible by accepted engineering control measures (for 
example, enclosure or confinement of the operation, general and local ventilation, and 
substitution of less toxic materials). When effective engineering controls are not feasible, or 
while they are being instituted, appropriate respirators shall be used.  
 
References: OSHA Standards Respiratory Protection (29 CFR 1910.134)   
 
Why Respirators Are Needed 
Respirators protect against the inhalation of dangerous substances (vapors, fumes, dust, 
gases).  They can also provide a separate air supply in a very hazardous situation. 
Some of the health hazards that respirators prevent include 

• Lung damage 

• Respiratory diseases 

• Cancer and other illnesses.  

Respiratory Protection Responsibilities 

The employer is responsible for: 

• Providing training in the use and care of respirators. 

• Ensuring that equipment is adequate, sanitary, and reliable. 

• Allowing employees to leave area if ill, for breaks, and to obtain parts. 

• Fit testing. 

• Providing annual medical evaluations. 

• Providing a powered air-purifying respirator (PAPR) if an employee cannot wear a 
tight-fitting respirator. 

The employee is responsible for:  

• Properly using respirators. 

• Maintaining respirator properly. 

• Reporting malfunctions. 

• Reporting medical changes. 



 

Confined Space Training Original Version 

80

Selection of Respiratory Protection 
When choosing the correct respiratory protection for your work environment, it is important to 
consider: 
• Identification of the substance or substances for which respiratory protection is 

necessary  
• A substance's material safety data sheet (MSDS) (it will state which type of respirator 

is most effective for the substance) 
• Activities of the workers 
• Hazards of each substance and its properties 
• Maximum levels of air contamination expected 
• Probability of oxygen deficiency 
• Period of time workers will need to use the respiratory protection devices 
• Capabilities and physical limitations of the device used 
 
Types of Respirators  The following is a description of different types of respirators.  
Commonly Used Respirators (Air Purifying)  

 Disposable Dust masks are worn over the nose and mouth to protect the respiratory 
system from certain nuisance dusts, mists, etc. They can only provide protection 
against particular contaminants as specified by the manufacturer (e.g., general dust, 
fiberglass, etc.). These dust masks cannot be fit tested, and are generally single use. 
They are not generally recognized as proper respiratory protection and may not be 
worn if a potential for overexposure exists. They are not included in most companies’ 
Respiratory Protection Programs.  

 Half-Face Respirators with interchangeable filter cartridges can protect the 
respiratory system from hazardous dusts, fumes, mists, etc. They can only provide 
protection against certain contaminants up to limited concentrations specified by the 
manufacturer for the particular cartridge type used (e.g., toluene, acetone). These 
generally operate under negative pressure within the respirator which is created by 
the wearer's breathing through the filter cartridges. As the protection is only gained if 
there is a proper seal of the respirator face piece, this type requires fit testing prior to 
respirator assignment and a fit check prior to each use.  

 Full-Face Respirators operate under the same principle and requirements as the 
half-face type, however, they offer a better facepiece fit and also protect the wearer's 
eyes from particularly irritating gases or vapors.  

 Full-face, helmet or hood type powered air purifying respirators (PAPRs) 
operate under positive pressure inside the facepiece using a battery operated motor 
blower assembly to force air through a filter cartridge into the wearer's breathing 
zone. Use of these respirators is also subject to the manufacturers' guidelines. 
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Less Commonly Used Types Respirators (Air Supplying)  
 Air-Line Respirators supply clean air through a small diameter hose from a 

compressor or compressed air cylinders. The wearer must be attached to the hose at 
all times, which limits mobility. Use of these respirators is subject to the 
manufacturers' guidelines.  

 Self-Contained Breathing Apparatus (SCBA) respirators supply clean air from a 
compressed air tank carried on the back of the wearer. These types of respirators are 
highly mobile and are used primarily for emergency response or rescue work, since 
only a limited amount of air can be supplied by a single tank, generally 20-60 
minutes. Units must be thoroughly inspected on a monthly basis and written records 
must be kept of all inspections, operator training, etc. Use of these respirators is 
subject to the manufacturer's guidelines 

 
Basic Types of Respirators 
Air-purifying or filtering respirators.  Such respirators are used when there is enough oxygen 
(at least 19.5 percent) and contaminants are present below IDLH level.  The respirator filters 
out or chemically "scrubs" contaminants, usually with a replaceable filter.  Use color-coded 
filter cartridges or canisters for different types of contaminants.  It's important to select the 
right filter for the situation. 
 
Air-supplying respirators.  These respirators are required when air-purifying respirators 
aren't effective.  Air-purifying respirators are not sufficient in the following settings: 
• When there is not enough oxygen. 
• Confined spaces. 
• When contaminants cannot be filtered out. 
• When contaminants are at or above IDLH level. 
 
Different kinds of air-supplying respirators include 
• Those connected by hose to stationary air supply (air line) 
• Portable tank self-contained breathing apparatus (SCBA). 
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The Importance of Correct Fit 
 
Even a tiny gap between the respirator and the face can allow contaminants to enter.  
Respirators should be comfortable and properly fitted.  Proper fit includes: 
• Secure but not too tight 
• No slipping or pinching 
• Allowance for head movement and speech 
 
An OSHA-accepted qualitative fit test or quantitative fit test must be performed prior to an 
employee using any tight-fitting respirator. 
 
Tight-fitting respirators must be seal checked before each use by using positive- or negative-
pressure check procedures or the manufacturer's instructions. 
 
Respirator Filters/Cartridges 
For protection against gases and vapors, the cartridges used for air-purifying respirators 
must be either equipped with an end-of-service-life indicator (ESLI), certified by NIOSH for 
the contaminant, or a cartridge change schedule has to be established. 
 
For protection against particulates, there are nine classes of filters (three levels of filter 
efficiency, each with three categories of resistance to filter efficiency degradation).  Levels of 
filter efficiency are 95 percent, 99 percent, and 99.97 percent.  Categories of resistance to 
filter efficiency degradation are labeled N, R, and P. 
 
Protection Factors 
The protection factor of a respirator is an expression of performance based on the ratio of 
two concentrations:  The contaminant concentration outside the respirator to the contaminant 
concentration inside the respirator. 
 
Each class of respirator is also given an assigned protection factor (APF).  The APF is a 
measure of the minimum anticipated level of respiratory protection that a properly functioning 
respirator or class of respirators would provide to a percentage of properly fitted and trained 
users.   
 
When a contaminant concentration is known, the APF can be used to estimate the 
concentration inside a particular type of respirator worn by a user. 
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Who Cannot Wear a Respirator? 
 
Respirator fit is essential.  Employees must have a medical checkup to make sure they can 
wear respirators safely.   
 
Generally, respirators cannot be worn when a person: 
• Wears glasses or personal protective equipment that interferes with the seal of 

the face piece to the face of the user. 
• Has facial hair that comes between the sealing surface of the face piece and the 

face or interferes with valve function. 
• Has a breathing problem, such as asthma. 
• Has a heart condition. 
• Is heat sensitive. 
 
Sometimes a person's facial features will not permit a good fit.  Check with the supervisor or 
medical department if the fit is a problem. 
 
Checking for Damage 
Before each use, make sure there are no holes, tears, etc., in the respirator.  Rubber parts 
can wear out and should be checked very carefully every time a respirator is used.  Replace 
worn and damaged parts when necessary.  Make sure air and oxygen cylinders are fully 
charged. 
 
Staying Prepared for Respirator Use 
Respirators are bulky and awkward, so getting used to them takes practice.  Possible 
problems with wearing respirators may include heat exhaustion or heat stroke.   
 
Be alert for symptoms, use the "buddy system," and wear a lifeline or harness when 
necessary.  Drink plenty of fluids and take frequent breaks. 
 
Poor maneuverability.  Practice with respirators in narrow passages, on ladders, etc., if 
your use of respirators may be in these types of conditions. 
 
Using up the air supply.  When a SCBA is in use, keep checking the gauges and listening 
for alarms; be ready to leave the area immediately if there is a problem. 
Panic.  Remember the importance of staying calm in a hot, stressful, or awkward situation. 
 
Cleaning Respirators 
Respirators should be cleaned and disinfected after every use.  Check the respirator for 
damage before putting it away; look for holes, cracks, deterioration, dented cartridges, etc.  If 
any damage is found, it should be reported to a supervisor.  Respirators stored for 
emergency use must be inspected monthly when not in use, as well as after each use. 
 
Respirators should be stored away from light, heat, cold, chemicals, and dust.   
Store respirators in a "normal" (natural, undistorted) position to hold their shape.  Do not 
allow respirators to get crushed, folded, or twisted. 
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OSHA Overview 
 
OSHA requires that supervisors consult with employees and encourage their participation in 
the process safety management plan.  In fact, managers must have a written plan of action 
for employee participation in process safety management.  Employee participation is critical 
because… 
• Employees know a lot about the process which they work upon 
• They play key roles in making sure that process operation is conducted safely. 
 
Operating Procedures 
Managers must furnish written operating procedures that clearly explain how to perform each 
covered process safely.  The procedures must be accurate and must be written in language 
that people can understand. Avoid technical jargon and, if necessary, supply translations. 
 
Operating procedures must include at least the following: 
• Operating steps for initial startup, normal and temporary operations, emergency 

shutdown (including when it's called for and who does it), emergency operations, 
normal shutdown, and startup after a turnaround or an emergency shutdown 

• Operating limits, including what happens if workers don't conform to operating limits 
and how to avoid or correct such problems 

• Safety and health considerations, such as chemical or other hazards, precautions to 
prevent exposure, quality and inventory control for chemicals, and what to do if an 
employee is exposed to a hazardous substance 

• Safety systems and their functions, including up-to-date operating procedures and 
safe work practices. 

 
Contractor Employees 
Process safety training and safety programs are also required for contractors who work on-
site.  Managers must check out the safety performance and programs of any contractors 
being considered for maintenance, repair, turnaround, major renovation, or specialty work on 
or around a process covered by the regulation. 
 
When a contractor is hired, the manager must provide the contractor with information on the 
hazards of the process the contractor will work on.  To further ensure contractor safety, 
managers must also 
• Provide the contractor with information on safe work practices for the process they're 

involved with and tell them what to do in an emergency 
• Keep a log of contractor employees' injuries or illnesses related to their work in 

process areas 
• Evaluate the contractor's 

performance to make sure they're 
living up to their safety obligations 
set by the standard. 
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The Contractor has Responsibilities, too 
• Document that employees are trained to recognize hazards and to follow safe work 

practices on the job 
• Make sure that the contractor's employees understand potential job-related hazards, 

are trained to work safely, and follow the safety rules of the facility in which they're 
working.  

 
Written Respiratory Protection Program  
This paragraph requires the employer to develop and implement a written respiratory 
protection program with required worksite-specific procedures and elements for required 
respirator use. The program must be administered by a suitably trained program 
administrator. In addition, certain program elements may be required for voluntary use to 
prevent potential hazards associated with the use of the respirator.  

The Small Entity Compliance Guide contains criteria for the selection of a program 
administrator and a sample program that meets the requirements of this paragraph. Copies 
of the Small Entity Compliance Guide will be available on or about April 8, 1998 from the 
Occupational Safety and Health Administration's Office of Publications, Room N 3101, 200 
Constitution Avenue, NW, Washington, DC, 20210 (202-219-4667).  

(c)(1) In any workplace where respirators are necessary to protect the health of the 
employee or whenever respirators are required by the employer, the employer shall establish 
and implement a written respiratory protection program with worksite-specific procedures. 
The program shall be updated as necessary to reflect those changes in workplace conditions 
that affect respirator use. The employer shall include in the program the following provisions 
of this section, as applicable:  

(c)(1)(i) Procedures for selecting respirators for use in the workplace;  

(c)(1)(ii) Medical evaluations of employees required to use respirators;  

(c)(1)(iii) Fit testing procedures for tight-fitting respirators;  

(c)(1)(iv) Procedures for proper use of respirators in routine and reasonably foreseeable 
emergency situations;  

(c)(1)(v) Procedures and schedules for cleaning, disinfecting, storing, inspecting, repairing, 
discarding, and otherwise maintaining respirators;  

(c)(1)(vi) Procedures to ensure adequate air quality, quantity, and flow of breathing air for 
atmosphere-supplying respirators;  

(c)(1)(vii) Training of employees in the respiratory hazards to which they are potentially 
exposed during routine and emergency situations;  
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Example of RP Employee Responsibilities   
 
All Employees shall follow the requirements of the Respiratory Protection Program.   
 
Management   
 implement the requirements of this program.   
 provide a selection of respirators as required.   
 enforce all provisions of this program.   
 appoint a Specific Designated individual to conduct the respiratory protection program.   
 
Administrative Department  
 Review sanitation/storage procedures.   
 ensure respirators are properly stored, inspected and 

maintained.   
 monitor compliance for this program.   
 provide training for affected Employees.   
 review compliance and ensure monthly inspection of all 

respirators.   
 provide respirator fit testing.   
 
Designated Occupational Health Care Provider  
 conducts medical aspects of program.   
 
Program Administrator   
Each Department will designate a program administrator who is qualified by appropriate 
training or experience that is commensurate with the complexity of the program to administer 
or oversee the respiratory protection program and conduct the required evaluations of 
program effectiveness.   
 
Voluntary Use of Respirators is Prohibited   
OSHA requires that voluntary use of respirators, when not required by the Employer, must be 
controlled as strictly as under required circumstances. To prevent violations of the 
Respiratory Protection Standard, Employees are not allowed voluntary use of their own or 
Employer supplied respirators of any type.  
 
Exception: Employees whose only use of respirators involves the 
voluntary use of filtering (non-sealing) face pieces (dust masks).   
See appendix D in the rear. 
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Respiratory Protection Program Statement    Example 
 
Facility ____________________________________   
 
Policy Statement   
A respiratory protection program is hereby established so as to coordinate the use and 
maintenance or respiratory protective equipment as determined necessary to:   
1.  Reduce Personnel exposure to toxic chemical agents, harmful dusts, mist and fumes and   
2.  Allow trained personnel to work safely in hazardous environments, such as welding, 
oxygen deficient atmospheres, toxic atmospheres, etc.   
 
Designation of Program Administrator   

Management has designated _______________________________________  
to be responsible for the respiratory protection program at this facility. He/she has 
been delegated authority by Management to make decisions and implement changes 
in the respirator program anywhere in this facility.  

 
The following responsibilities apply:  
1.  Supervision of respirator selection process and procedures   
2.  Establishment of respiratory protection training sessions   
3.  Establishment of a continuing program of cleaning and inspections   
4.  Establishment of medical screening program   
5.  Establishment of issuing procedures   
6.  Establishment of periodic inspections   
7.  Continuing evaluation of all aspects of the respiratory protection program to assure 
continued effectiveness   
8.  Establishment of annual fit tests procedures   
Any questions or problems concerning respirators or their use should be directed to the 
Program Administrator   
 
 
__________________________________________ ______________   
Facility Manager      Date     
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Program Evaluation   
Evaluations of the workplace are necessary to ensure that the written respiratory protection 
program is being properly implemented; this includes consulting with employees to ensure 
that they are using the respirators properly.  
 
Evaluations shall be conducted as necessary to ensure that the provisions of the current 
written program are being effectively implemented and that it continues to be effective.   
 
Program evaluation will include discussions with employees required to use respirators to 
assess the employees' views on program 
effectiveness and to identify any problems.  
 
Any problems that are identified during this 
assessment shall be corrected. Factors to be 
assessed include, but are not limited to:  
 Respirator fit (including the ability to use 

the respirator without interfering with 
effective workplace performance);   

 Appropriate respirator selection for the 
hazards to which the employee is 
exposed;   

 Proper respirator use under the 
workplace conditions the employee 
encounters; and   

 Proper respirator maintenance.   
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RP Recordkeeping 
 
The Employer will retain written information regarding medical evaluations, fit testing, and the 
respiratory protection program.  
 
This information will facilitate employee involvement in the respiratory protection program, 
assist the Employer in auditing the adequacy of the program, and provide a record for 
compliance determinations by OSHA.   
 
Training and Information   
Effective training for employees who are required to use respirators is essential. The training 
must be comprehensive, understandable, and recur annually and more often if necessary. 
Training will be provided prior to requiring the employee to use a respirator in the workplace.  
 
The training shall ensure that each employee can demonstrate knowledge of at least the 
following:  
 Why the respirator is necessary and how improper fit, usage, or maintenance can 

compromise the protective effect of the respirator   
 Limitations and capabilities of the respirator   
 How to use the respirator effectively in emergency situations, including situations in which 

the respirator malfunctions   
 How to inspect, put on and remove, use, and check the seals of the respirator   
 Procedures for maintenance and storage of the respirator   
 How to recognize medical signs and symptoms that may limit or prevent the effective use 

of respirators   
 The general requirements of this program   
 
Retraining shall be conducted annually and when:  
 changes in the workplace or the type of respirator render previous training obsolete   
 inadequacies in the employee's knowledge or use of the respirator indicate that the 

employee has not retained the requisite understanding or skill   
 other situation arises in which retraining appears necessary to ensure safe respirator use   
 
Training is divided into the following sections:  

 
Classroom Instruction  
1.  Overview of the Employer’s Respiratory Protection Program & OSHA Standard.   
2.  Respiratory Protection Safety Procedures.   
3.  Respirator Selection.   
4.  Respirator Operation and Use.   
5.  Why the respirator is necessary.   
6.  How improper fit, usage, or maintenance can compromise the protective effect.   
7.  Limitations and capabilities of the respirator.   
8.  How to use the respirator effectively in emergency situations, including respirator 

malfunctions.  
9.  How to inspect, put on and remove, use, and check the seals of the respirator.   
10. Procedures for maintenance and storage of the respirator.   
11. How to recognize medical signs and symptoms that may limit or prevent the effective use 

of respirators.   
12. Change out schedule and procedure for air purifying respirators.  
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Respiratory Protection Program   

Training Certificate Example  

 

Name: _________________________________________   

Department: __________________________    Date:___________  

I have received Training on the Respiratory Protection Program. The Training 
included the following:   

Classroom Training   
 Overview of the Company Respiratory Protection Program   
 Respiratory Protection Safety Procedures   
 Respirator Selection   
 Respirator Operation and Use   
 Why the respirator is necessary   
 How improper fit, usage, or maintenance can compromise the protective 

effect.   
 Limitations and capabilities of the respirator.   
 How to use the respirator effectively in emergency situations, including 

respirator malfunctions  
 How to inspect, put on and remove, use, and check the seals of the respirator.   
 Procedures for maintenance and storage of the respirator.   
 How to recognize medical signs and symptoms that may limit or prevent the 

effective use of respirators.   
 Respirator filter & cartridge changeout schedule  
 The general requirements of this program   

Hands-on Training   
 Respirator Inspection   
 Respirator cleaning and sanitizing   
 Fit Check   
 Record Keeping   
 Respirator Storage   
 Emergencies   

 

______________________________  

Employee Signature   

 

______________________________  

Trainer's Signature   
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Fit Testing   Hands-On Respirator Training 
(See appendix A for more information) 
 
1.  Respirator Inspection   
2.  Respirator cleaning and sanitizing   
3.  Record Keeping   
4.  Respirator Storage   
5.  Respirator Fit Check   
6.  Emergencies   
  
Basic Respiratory Protection Safety Procedures   
1.  Only authorized and trained Employees may use Respirators. Those Employees may use 
only the Respirator that they have been trained on and properly fitted to use.   
2.  Only Physically Qualified Employees may be trained and authorized to use Respirators. A 
pre-authorization and annual certification by a qualified physician will be required and 
maintained. Any changes in an Employee’s health or physical characteristics will be reported 
to the Occupational Health Department and will be evaluated by a qualified physician.   
3.  Only the proper prescribed respirator or SCBA may be used for the job or work 
environment. Air cleansing respirators may be worn in work environments when oxygen 
levels are between 19.5 percent to 23.5 percent and when the appropriate air cleansing 
canister, as determined by the Manufacturer and approved by NIOSH or MESA, for the 
known hazardous substance is used. SCBAs will be worn in oxygen deficient and oxygen 
rich environments (below 19.5 percent or above 23.5 percent oxygen).   
4.  Employees working in environments where a sudden release of a hazardous substance is 
likely will wear an appropriate respirator for that hazardous substance (example: Employees 
working in an ammonia compressor room will have an ammonia APR respirator on their 
person.).   
5.  Only SCBAs will be used in oxygen deficient environments, environments with an 
unknown hazardous substance or unknown quantity of a known hazardous substance or any 
environment that is determined "Immediately Dangerous to Life or Health" (IDLH).   
6.  Employees with respirators loaned on "permanent check out" will be responsible for the 
sanitation, proper storage and security. Respirators damaged by normal wear will be 
repaired or replaced by the Employer when returned.   
7.  The last Employee using a respirator and/or SCBA that are available for general use will 
be responsible for proper storage and sanitation. Monthly and after each use, all respirators 
will be inspected with documentation to assure its availability for use.   
8.  All respirators will be located in a clean, convenient and sanitary location.   
9.  In the event that Employees must enter a confined space, work in environments with 
hazardous substances that would be dangerous to life or health should an RPE fail (a SCBA 
is required in this environment), and/or conduct a HAZMAT entry, a "buddy system" detail 
will be used with a Safety Watchman with constant voice, visual or signal line 
communication. Employees will follow the established Emergency Response Program and/or 
Confined Space Entry Program when applicable.   
10. Management will establish and maintain surveillance of jobs and work place conditions 
and degree of Employee exposure or stress to maintain the proper procedures and to 
provide the necessary RPE.   
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11. Management will establish and maintain safe operation procedures for the safe use of 
RPE with strict enforcement and disciplinary action for failure to follow all general and 
specific safety rules. Standard Operation Procedures for General RPE use will be maintained 
as an attachment to the Respiratory Protection Program and Standard Operation Procedures 
for RPE use under emergency response situations will be maintained as an attachment to 
the Emergency Response Program.   
 
Selection of Respirators   
The Employer is responsible for and needs to have evaluated the respiratory hazard(s) in 
each workplace, identified relevant workplace and user factors and have based respirator 
selection on these factors. Also included are estimates of employee exposures to respiratory 
hazard(s) and an identification of the contaminant's chemical state and physical form.  
 
This selection has included appropriate protective respirators for use in IDLH atmospheres, 
and has limited the selection and use of air-purifying respirators. All selected respirators are 
NIOSH-certified.   
 
Filter Classifications - These classifications are marked on the filter or filter package   
N-Series: Not Oil Resistant    
 Approved for non-oil particulate contaminants  
 Examples: dust, fumes, mists not containing oil  
R-Series: Oil Resistant    
 Approved for all particulate contaminants, 

including those containing oil  
 Examples: dusts, mists, fumes  
 Time restriction of 8 hours when oils are present  
P-Series: Oil Proof    
 Approved for all particulate contaminants including 

those containing oil  
 Examples: dust, fumes, mists  
 See Manufacturer's time use restrictions on packaging  
 
Respirators for IDLH Atmospheres.  
 The following respirators will be used in IDLH atmospheres:   
 A full face piece pressure demand SCBA certified by NIOSH for a minimum service life of 

thirty minutes, or   
 A combination full face piece pressure demand supplied-air respirator (SAR) with 

auxiliary self-contained air supply.   
 Respirators provided only for escape from IDLH atmospheres shall be NIOSH-certified 

for escape from the atmosphere in which they will be used.   
 
Respirators for Atmospheres that are not for IDLH.  
The respirators selected shall be adequate to protect the health of the employee and ensure 
compliance with all other OSHA statutory and regulatory requirements, under routine and 
reasonably foreseeable emergency situations. The respirator selected shall be appropriate 
for the chemical state and physical form of the contaminant.  
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Identification of Filters & Cartridges   
 
All filters and cartridges shall be labeled and color coded with the NIOSH approval label; the 
label is not to be removed and must remain legible. A change out schedule for filters and 
canisters has been developed to ensure the elements of the respirators remain effective.  
 
Respirator Filter & Canister Replacement   
An important part of the Respiratory Protection Program includes identifying the useful life of 
canisters and filters used on air-purifying respirators. Each filter and canister shall be 
equipped with an end-of-service-life indicator (ESLI) certified by NIOSH for the contaminant; 
or   
 
If there is no ESLI appropriate for conditions a change schedule for canisters and cartridges 
that is based on objective information or data that will ensure that canisters and cartridges 
are changed before the end of their service life.   
 

 
Unacceptable maintenance and storage (OSHA Violation) 

Filter & Cartridge Change Schedule   
Stock of spare filters and cartridges shall be maintained to allow immediate change when 
required or desired by the employee.   
 
Cartridges shall be changed based on the most limiting factor below: 
 Prior to expiration date 
 Manufacturer’s recommendations for the specific use and environment   
 After each use   
 When requested by employee   
 When contaminate odor is detected   
 When restriction to air flow has occurred as evidenced by increased effort by user to 

breathe normally  
 Cartridges shall remain in their original sealed packages until needed for immediate use  
 
Filters shall be changed on the most limiting factor below: 
 Prior to expiration date   
 Manufacturer’s recommendations for the specific use and environment  
 When requested by employee   
 When contaminate odor is detected   
 When restriction to air flow has occurred as evidenced by increased effort by user to 

breathe normally   
 When discoloring of the filter media is evident   
 Filters shall remain in their original sealed package until needed for immediate use.  
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RESPIRATORY PROTECTION PROGRAM 
CHECKLIST 

PAGE 1  OF 1  PAGES 

DIVISION: SECTION: SUPERVISOR: DATE: 
  YES NO NA 

1 Is respiratory protection (RP) being worn in the section?    
2 Has air sampling been accomplished that mandates using RP?    
3 Where air sampling results greater than Occupational Exposure Limits? 

(If NO, why are you using a respirator?)  
   

4 Has a Hazard Assessment been generated concerning the task or 
process that placed the section on the RP Program?  

   

5 Have all processes that may warrant the use of RP been evaluated? (If 
NO, request an assessment from the Department Safety Analyst 
/Personnel Safety, unless the operation is emergency response). 

   

6 Have workers received physicals and been found medically qualified to 
wear RP? 

   

7 Is there documentation that workers were formally briefed on air 
sampling results and why RP is required? 

   

8 Is respiratory protection training and fit-testing documentation available 
on everyone who wears a respirator? 

   

9 Are RP wearers being fit-tested at least annually?    
10 Are section employees wearing RP voluntarily when conditions have 

not mandated their use? 
   

11 Are employees wearing contacts in hazardous atmospheres or using 
eye-wear that negates face to face piece seal?  

   

12 Do RP users have facial hair that negates face to face piece seal?    
13 Has a respirator inventory been compiled that list the type of 

respirator(s) used in the workplace? (Use Respirator Inventory 
Worksheet attach to this checklist) 

   

14 Has the Section Supervisor received formal RP training on OSHA, City 
Personnel Safety and Respiratory Protection Program requirements 
and his or her responsibilities?  

   

15 Does the section have written standard operating instructions governing 
the selection, fit-testing, use, cleaning, storage and maintenance of 
respirators? 

   

16 Is the Fire Department the only source being used to charge SCBA’s 
with compressed air?  

   

17 Are SCBA’s being inspected at least every 30 days?    
18 Does the section have on hand, applicable OSHA, CITY, and Section 

Respiratory Protection Program guidance documents? 
   

19 Are periodic audits of the section’s RP program conducted with 
discrepancies tracked until closed out?  

   

20 Have program deficiencies been elevated to the Director and 
Department Safety Analyst?  

   

SURVEYED BY: 
 

REVIEWED BY: 
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Respiratory Protection Schedule by Job and Working Condition   
 
The Employer needs to maintain a Respiratory Protection Schedule by Job and Working 
Condition. This schedule is provided to each authorized and trained 
Employee.  
 
The Schedule provides the following information:  
1.  Job/Working Conditions.   
2.  Work Location.   
3.  Hazards Present.   
4.  Type of Respirator or SCBA Required.   
5.  Type of Filter/Canister Required.   
6.  Location of Respirator or SCBA.  
7.  Filter/Cartridge change out schedule.  
The schedule will be reviewed and updated at least annually and whenever any changes are 
made in the work environments, machinery, equipment, or processes or if respirator different 
respirator models are introduced or existing models are removed.  
 
Permanent respirator Schedule Assignments are:   
Each person who engages in welding will have their own Employer provided dust-mist-fume 
filter APR. This respirator will be worn during all welding operations.   
   
Physical and Medical Qualifications   
Records of medical evaluations must be retained and made available in accordance with 29 
CFR 1910.1020.   
 
Medical Evaluation Required   
Using a respirator may place a physiological burden on employees that varies with the type 
of respirator worn, the job and workplace conditions in which the respirator is used, and the 
medical status of the employee. The Employer is required to provide a medical evaluation to 
determine the employee's ability to use a respirator before the employee is fit tested or 
required to use the respirator in the workplace.   
 
Medical Evaluation Procedures   
The employee will be provided a medical questionnaire by the designated Occupational 
Health Care Provider   
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Follow-up Medical Examination 
 
The Employer shall ensure that a follow-up medical examination is provided for an employee 
who gives a positive response to any question among questions in Part B of the 
questionnaire or whose initial medical examination demonstrates the need for a follow-up 
medical examination.  
 
The follow-up medical examination shall include any medical tests, consultations, or 
diagnostic procedures that the Physician deems necessary to make a final determination.   
 
Administration of the Medical Questionnaire and Examinations.   
The medical questionnaire and examinations shall be administered confidentially during the 
employee's normal working hours or at a time and place convenient to the employee. The 
medical questionnaire shall be administered in a manner that ensures that the employee 
understands its content.  
 
The Employer shall provide the employee with an opportunity to discuss the questionnaire 
and examination results with the Physician.   
 
Supplemental Information for the Physician   
The following information must be provided to the Physician before the Physician makes a 
recommendation concerning an employee's ability to use a respirator.  
 The type and weight of the respirator to be used by the employee   
 The duration and frequency of respirator use (including use for rescue and escape)   
 The expected physical work effort   
 Additional protective clothing and equipment to be worn   
 Temperature and humidity extremes that may be encountered   
 Any supplemental information provided previously to the Physician regarding an 

employee need not be provided for a subsequent medical evaluation if the information 
and the Physician remain the same   

 
The Employer has provided the Physician with a copy of the written respiratory protection 
program and a copy of the OSHA Standard 1910.134 

 
Acronyms 
Qualitative fit test (QLFT) means a pass/fail fit test to assess the adequacy of respirator fit 
that relies on the individual's response to the test agent.  
 
Quantitative fit test (QNFT) means an assessment of the adequacy of respirator fit by 
numerically measuring the amount of leakage into the respirator. 
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Medical Determination   
In determining the employee's ability to use a respirator, the Employer shall:  
 Obtain a written recommendation regarding the employee's ability to use the respirator 

from the Physician. The recommendation shall provide only the following information   
 Any limitations on respirator use related to the medical condition of the employee, or 

relating to the workplace conditions in which the respirator will be used, including 
whether or not the employee is medically able to use the respirator   

 The need, if any, for follow-up medical evaluations   
 A statement that the Physician has provided the employee with a copy of the 

Physician's written recommendation   
 If the respirator is a negative pressure respirator and the Physician finds a medical 

condition that may place the employee's health at increased risk if the respirator is used, 
the Employer shall provide an APR if the Physician's medical evaluation finds that the 
employee can use such a respirator; if a subsequent medical evaluation finds that the 
employee is medically able to use a negative pressure respirator, then the Employer is no 
longer required to provide an APR   

 
Additional Medical Evaluations  
At a minimum, the Employer shall provide additional medical evaluations that comply with the 
requirements of this section if:  
 An employee reports medical signs or symptoms that are related to the ability to use a 

respirator   
 A Physician, supervisor, or the respirator program administrator informs the Employer 

that an employee needs to be reevaluated   
 Information from the respiratory protection program, including observations made during 

fit testing and program evaluation, indicates a need for employee reevaluation   
 A change occurs in workplace conditions (e.g., physical work effort, protective clothing, 

and temperature) that may result in a substantial increase in the physiological burden 
placed on an employee.   

   
Respirator Fit Testing  (see Appendix A for more information) 
Before an employee is required to use any respirator with a negative or positive pressure 
tight-fitting face piece, the employee must be fit tested with the same make, model, style, and 
size of respirator that will be used. The Employer shall ensure that an employee using a 
tight-fitting face piece respirator is fit tested prior to initial use of the respirator, whenever a 
different respirator face piece (size, style, model or make) is used, and at least annually 
thereafter.   
The Employer has established a record of the qualitative and quantitative fit tests 
administered to employees including:  
 The name or identification of the employee tested   
 Type of fit test performed   
 Specific make, model, style, and size of respirator tested   
 Date of test   
 The pass/fail results for QLFTs or the fit factor and strip chart recording or other recording 

of the test results for QNFTs   
 
Additional fit tests will be conducted whenever the employee reports, or the Employer, 
Physician, supervisor, or program administrator makes visual observations of, changes in the 
employee's physical condition that could affect respirator fit.  
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Such conditions include, but are not limited to, facial scarring, dental changes, cosmetic 
surgery, or an obvious change in body weight.   
 
If after passing a QLFT or QNFT, the employee notifies the Employer’s program 
administrator, supervisor, or Physician that the fit of the respirator is unacceptable, the 
employee shall be given a reasonable opportunity to select a different respirator face piece 
and to be retested.   
 
Types of Fit Tests   
The fit test shall be administered using an OSHA-accepted QLFT or QNFT protocol. The 
OSHA-accepted QLFT and QNFT protocols and procedures are contained in Appendix A of 
OSHA Standard 1910.134.   
 QLFT may only be used to fit test negative pressure air-purifying respirators that must 

achieve a fit factor of 100 or less.   
 If the fit factor, as determined through an OSHA-accepted QNFT protocol, is equal to or 

greater than 100 for tight-fitting half face pieces, or equal to or greater than 500 for tight-
fitting full face pieces, the QNFT has been passed with that respirator.   

 Fit testing of tight-fitting atmosphere-supplying respirators and tight-fitting powered air-
purifying respirators shall be accomplished by performing quantitative or qualitative fit 
testing in the negative pressure mode, regardless of the mode of operation (negative or 
positive pressure) that is used for respiratory protection.   

 Qualitative fit testing of these respirators shall be accomplished by temporarily converting 
the respirator user's actual face piece into a negative pressure respirator with appropriate 
filters, or by using an identical negative pressure air-purifying respirator face piece with 
the same sealing surfaces as a surrogate for the atmosphere-supplying or powered air-
purifying respirator face piece.   

 Quantitative fit testing of these respirators shall be accomplished by modifying the face 
piece to allow sampling inside the face piece in the breathing zone of the user, midway 
between the nose and mouth. This requirement shall be accomplished by installing a 
permanent sampling probe onto a surrogate face piece, or by using a sampling adapter 
designed to temporarily provide a means of sampling air from inside the face piece.   

 Any modifications to the respirator face piece for fit testing shall be completely removed, 
and the face piece restored to NIOSH approved configuration, before that face piece can 
be used in the workplace.   

 
Fit test records shall be retained for respirator users until the next fit test is administered. 
Written materials required to be retained shall be made available upon request to affected 
employees.   
 
Respirator Operation and Use   
Respirators will only be used following the respiratory protection safety procedures 
established in this program. The Operations and Use Manuals for each type of respirator will 
be maintained by the Program Administrator and be available to all qualified users.   
 
Surveillance by the direct supervisor shall be maintained of work area conditions and degree 
of employee exposure or stress. When there is a change in work area conditions or degree 
of employee exposure or stress that may affect respirator effectiveness, the Employer shall 
reevaluate the continued effectiveness of the respirator.   
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For continued protection of respirator users, the following general use rules apply:  
 Users shall not remove respirators while in a hazardous environment   
 Respirators are to be stored in sealed containers out of harmful atmospheres   
 Store respirators away from heat and moisture   
 Store respirators such that the sealing area does not become distorted or warped   
 Store respirators such that the face piece is protected   
 Face piece seal protection   
 
The Employer does not permit respirators with tight-fitting face pieces to be worn by 
employees who have:  
 Facial hair that comes between the sealing surface of the face piece and the face or that 

interferes with valve function; or   
 Any condition that interferes with the face-to-face piece seal or valve function.   
 
If an employee wears corrective glasses or goggles or other personal protective equipment, 
the Employer shall ensure that such equipment is worn in a manner that does not interfere 
with the seal of the face piece to the face of the user.   
 
Continuing Effectiveness of Respirators   
The Employer shall ensure that employees leave the respirator use area for the following:  
 To wash their faces and respirator face pieces as necessary to prevent eye or skin 

irritation associated with respirator use   
 If they detect vapor or gas breakthrough, changes in breathing resistance, or leakage of 

the face piece   
 To replace the respirator or the filter, cartridge, or canister elements.   
If the employee detects vapor or gas breakthrough, changes in breathing resistance, or 
leakage of the face piece, the Employer will replace or repair the respirator before allowing 
the employee to return to the work area.   
   
Procedures for IDLH atmospheres   
For all IDLH atmospheres, the Employer shall ensure that:  
 One employee or, when needed, more than one employee is located outside the IDLH 

atmosphere   
 Visual, voice, or signal line communication is maintained between the employee(s) in the 

IDLH atmosphere and the employee(s) located outside the IDLH atmosphere   
 The employee(s) located outside the IDLH atmosphere are trained and equipped to 

provide effective emergency rescue   
 The Employer or designee is notified before the employee(s) located outside the IDLH 

atmosphere enter the IDLH atmosphere to provide emergency rescue   
 The Employer or designee authorized to do so by the Employer, once notified, provides 

necessary assistance appropriate to the situation   
 
Employee(s) located outside the IDLH atmospheres will be equipped with:  
 Pressure demand or other positive pressure SCBAs, or a pressure demand or other 

positive pressure supplied-air respirator with auxiliary SCBA; and either   
 Appropriate retrieval equipment for removing the employee(s) who enter(s) these 

hazardous atmospheres where retrieval equipment would contribute to the rescue of the 
employee(s) and would not increase the overall risk resulting from entry; or   

 Equivalent means for rescue where retrieval equipment is not required.   
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Gas and Vapor Contaminants 
 
Gas and vapor contaminants can be classified according to their chemical characteristics. 
True gaseous contaminants are similar to air in that they possess the same ability to diffuse 
freely within an area or container. Nitrogen, chlorine, carbon monoxide, carbon dioxide and 
sulfur dioxide are examples. 
 
Vapors are the gaseous state of substances that are liquids or solids at room temperature. 
They are formed when the solid or liquid evaporates. Gasoline, solvents and paint thinners 
are examples of liquids that evaporate easily, producing vapors. 
 
In terms of chemical characteristics, gaseous contaminants may be classified as 
follows: 

 Inert Gases —These include such true gases as helium, argon, neon, etc. Although 
they do not metabolize in the body, these gases represent a hazard because they 
can produce an oxygen deficiency by displacement of air.  

 Acidic Gases —Often highly toxic, acidic gases exist as acids or produce acids by 
reaction with water. Sulfur dioxide, hydrogen sulfide and hydrogen chloride are 
examples.  

 Alkaline Gases —These gases exist as alkalis or produce alkalis by reaction with 
water.  Ammonia and phosphine are two examples. 

 
In terms of chemical characteristics, vaporous contaminants may be classified as 
follows: 

 Organic Compounds —Contaminants in this category can exist as true gases or 
vapors produced from organic liquids. Gasoline, solvents and paint thinners are 
examples.  

 Organometallic Compounds —These are generally comprised of metals attached to 
organic groups. Tetraethyllead and organic phosphates are examples. 

 
Hazard Assessment 
Proper assessment of the hazard is the first important step to protection. This requires a 
thorough knowledge of processes, equipment, raw materials, end-products and by-products 
that can create an exposure hazard. 
 
To determine an atmosphere's oxygen content or concentration levels of particulate and/or 
gaseous contaminants, air samples must be taken with proper sampling instruments during 
all conditions of operation. The sampling device and the type and frequency of sampling 
(spot testing or continuous monitoring) will be dictated by the exposure and operating 
conditions.  
 
Breathing zone samples are recommended and sampling frequency should be sufficient to 
assess the average exposure under the variable operating and exposure conditions. 
 
Should contaminant concentrations exceed exposure limits recommended by the American 
Conference of Governmental Industrial Hygienists (ACGIH), OSHA or NIOSH, hazard control 
procedures must be implemented promptly. 

Exposure monitoring plays a critical role in the respirator selection process. The results from 
such tests will help you determine whether respiratory protection is needed and, if it is, the 
type of respirator required.  
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Generally, respirator selection is based on three factors: 
 The results of your atmospheric monitoring or sampling program;  
 The accepted ACGIH, OSHA or NIOSH exposure limits for the substance(s) present;  
 And the maximum use concentration (of a substance) for which a respirator can be 

used.  
 
Exposure limits include ACGIH Threshold Limit Values (TLVs), OSHA Permissible Exposure 
Limits (PELs), NIOSH Recommended Exposure Levels (RELs) and AIHA Workplace 
Environmental Exposure Levels (WEELs). These values are guides for exposure 
concentrations that healthy individuals can normally tolerate for eight hours a day, five days a 
week without harmful effects. Unless otherwise noted, exposure limits are eight-hour, time-
weighted-average (TWA) concentrations. 
 
In general, gas and vapor exposure limits are expressed in ppm by volume (parts of 
contaminant per million parts of air), while particulate concentrations are expressed as 
mg/m3 (milligrams of concentrations per cubic meter of air). For substances that can exist in 
more than one form (particulate or gaseous), concentrations are expressed in both values. 
 
It is important to note that exposure limits and other exposure standards are constantly 
changing as more data is gathered about specific chemicals and substances. As such, you 
must be certain that you are using the most recent data when determining allowable 
exposure levels for employees. 
 
Hazard Control 
Hazard control should start at the process, equipment and plant design levels where 
contaminants can be effectively controlled at the outset. With operating processes, the 
problem becomes more difficult. In all cases, however, consideration should be given to the 
use of effective engineering controls to eliminate and/or reduce exposures to respiratory 
hazards.  
 
This includes consideration of process encapsulation or isolation, use of less toxic materials 
in the process and suitable exhaust ventilation, filters and scrubbers to control the effluents. 
 
Because it is sometimes not practical to maintain engineering controls that eliminate all 
airborne concentrations of contaminants, proper respiratory protective devices should be 
used whenever such protection is required.  

 
Hazard Assessment or Hazard Certification sheet example is on the following page. 
Even if you have a written RP Program and complete training records, OSHA will ask for a 
hazard certification or assessment form on where or why you need RP. 
 
For example, if you where required to don SCBA to change a chlorine cylinder once a week, 
OSHA would request to see how that task was evaluated and certified.  
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HAZARD ASSESSMENT SURVEY DATA SHEET 

 DATE OF EVALUATION:    
                                   

 DATE LAST EVALUATED: N/A 

DEPARTMENT: 
DEPARTMENT: TELEPHONE: 

ADDRESS/LOCATION: NAME OF SECTION SUPERVISOR: 
 

Actions are required by:  29 CFR 1910.1200, 29 CFR  
1910.146 and Town of Payson 

NAME OF HAZARD COMMUNICATION PROGRAM MONITOR: 
 

NON-ROUTINE POTENTIAL HAZARDS  
(Describe the Process) (Who, What, When, Where, How, Why) (Review MSDS) 

 
 
 
 
 
 
 

EVALUATION 
(Your Findings/Discrepancies)  

 
 
 
 
 
 
 
 
 

CONTROLS  
(Existing or Recommended Protective Equipment, Engineering or Administrative Controls) 

Existing: 
 
 
Recommended: 
 
 
 
 
 

Surveyed By:  
 
 
 

Reviewed By: 
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Would you consider this a confined space?  How about a permit?  
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RP Cleaning and Disinfecting (See Appendix B for more information) 
 
The Employer shall provide each respirator user with a respirator that is clean, sanitary, and 
in good working order. The Employer shall ensure that respirators are cleaned and 
disinfected using the Standard Operating Procedure SOP: Cleaning and Disinfecting.   
 
The respirators shall be cleaned and disinfected when:  
 Respirators issued for the exclusive use of an employee shall be cleaned and disinfected 

as often as necessary to be maintained in a sanitary condition.   
 Respirators issued to more than one employee shall be cleaned and disinfected before 

being worn by different individuals.   
 Respirators maintained for emergency use shall be cleaned and disinfected after each 

use.   
 Respirators used in fit testing and training shall be cleaned and disinfected after each 

use.   
Cleaning and Storage of respirators assigned to specific employees is the responsibility of 
that Employee.   
   
Respirator Inspection   
All respirators/SCBAs, both available for "General Use" and those on "Permanent Check-
out", will be inspected after each use and at least monthly. Should any defects be noted, the 
respirator/SCBA will be taken to the program Administrator. Damaged Respirators will be 
either repaired or replaced. The inspection of respirators loaned on "Permanent Check-out" 
is the responsibility of that trained Employee.   
 
Respirators shall be inspected as follows:  
 All respirators used in routine situations shall be inspected 

before each use and during cleaning   
 All respirators maintained for use in emergency situations shall 

be inspected at least monthly and in accordance with the 
manufacturer's recommendations, and shall be checked for 
proper function before and after each use   

 Emergency escape-only respirators shall be inspected before 
being carried into the workplace for use   

 
Respirator inspections include the following:  
 A check of respirator function, tightness of connections, and the 

condition of the various parts including, but not limited to, the 
face piece, head straps, valves, connecting tube, and cartridges, canisters or filters   

 Check of elastomeric parts for pliability and signs of deterioration.   
 Self-contained breathing apparatus shall be inspected monthly. Air and oxygen cylinders 

shall be maintained in a fully charged state and shall be recharged when the pressure 
falls to 90% of the manufacturer's recommended pressure level. The Employer shall 
determine that the regulator and warning devices function properly   

 
For Emergency Use Respirators the additional requirements apply:  
 Certify the respirator by documenting the date the inspection was performed, the name 

(or signature) of the person who made the inspection, the findings, required remedial 
action, and a serial number or other means of identifying the inspected respirator.   
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 Provide this information on a tag or label that is attached to the storage compartment for 
the respirator, is kept with the respirator, or is included in inspection reports stored as 
paper or electronic files. This information shall be maintained until replaced following a 
subsequent certification.   
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Respirator Storage 
 
Respirators are to be stored as follows:  
 All respirators shall be stored to protect them from damage, contamination, dust, sunlight, 

extreme temperatures, excessive moisture, and damaging chemicals, and they shall be 
packed or stored to prevent deformation of the face piece and exhalation valve.   

 Emergency Respirators shall be:   
 Kept accessible to the work area;   
 Stored in compartments or in covers that are clearly marked as containing emergency 

respirators; and   
 Stored in accordance with any applicable manufacturer instructions.   

   
Repair of Respirators   
Respirators that fail an inspection or are otherwise found to be defective will be removed 
from service to be discarded, repaired or adjusted in accordance with the following 
procedures:  
 Repairs or adjustments to respirators are to be made only by persons appropriately 

trained to perform such operations and shall use only the respirator manufacturer's 
NIOSH-approved parts designed for the respirator;   

 Repairs shall be made according to the manufacturer's recommendations and 
specifications for the type and extent of repairs to be performed; and   

 Reducing and admission valves, regulators, and alarms shall be adjusted or repaired only 
by the manufacturer or a technician trained by the manufacturer.   

   
Breathing Air Quality and Use   
The Employer shall ensure that compressed air, compressed oxygen, liquid air, and liquid 
oxygen used for respiration accords with the following specifications:  
 Compressed and liquid oxygen shall meet the United States Pharmacopoeia 

requirements for medical or breathing oxygen; and   
 Compressed breathing air shall meet at least the requirements for Grade D breathing air 

described in ANSI/Compressed Gas Association Commodity Specification for Air, G-7.1-
1989, to include:   

 Oxygen content (v/v) of 19.5-23.5%;   
 Hydrocarbon (condensed) content of 5 milligrams per cubic meter of air or less;   
 Carbon monoxide (CO) content of 10 ppm or less;   
 Carbon dioxide content of 1,000 ppm or less; and   
 Lack of noticeable odor.   
 Compressed oxygen will not be used in atmosphere-supplying respirators that have 

previously used compressed air. 
 Oxygen concentrations greater than 23.5% are used only in equipment designed for 

oxygen service or distribution.   
 
Cylinders used to supply breathing air to respirators meet the following requirements:   
 Cylinders are tested and maintained as prescribed in the Shipping Container 

Specification Regulations of the Department of Transportation (49 CFR part 173 and part 
178).   

 Cylinders of purchased breathing air have a certificate of analysis from the supplier that 
the breathing air meets the requirements for Grade D breathing air.   
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 Moisture content in breathing air cylinders does not exceed a dew point of -50 deg. F (-
45.6 deg. C) at 1 atmosphere pressure.   

 Breathing air couplings are incompatible with outlets for nonrespirable worksite air or 
other gas systems. No asphyxiating substance shall be introduced into breathing air 
lines.   

 Breathing gas containers shall be marked in accordance with the NIOSH respirator 
certification standard, 42 CFR part 84.   

Summary 

Following this training session, employees should: 

• Wear the respirator assigned to him or her 

• Always check for fit before wearing 

• Always check for damage and deterioration before wearing 

• Know when to replace canisters and cartridges 

• Practice maneuvering with a respirator 

• Store carefully in the proper location. 
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SCBA Section 
SCBA  

(Self-Contained Breathing Apparatus)  

 

The self-contained breathing 
apparatus that we carry on Fire 
trucks are literally the only thing that 
keeps Firefighters alive in smoke 
and fire situations. On the 
fireground, Firefighters face a wide 
variety of toxic gasses. These 
gases range from Carbon 
Monoxide, the largest killer, which 
combines with the blood 200 times 
easier than Oxygen and can be 
lethal at a concentration of only five 
hundredths of one percent, to 
phosgene, which reacts with the 
moisture in a person's lungs and 
forms hydrochloric acid. Besides 
toxic gases, SCBA's also protect 
Firefighters’ lungs from being 
burned by the superheated air 
inside a burning structure. These 
temperatures can commonly reach 
over 1200 degrees Fahrenheit.  

The SCBA mask provides protection from facial and 
respiratory burns, and holds in the cool breathing air. These 
masks are considered pressure demand breathing systems.  
 
This means that air is supplied only when the person wearing 
the mask inhales.  
 
Also, because the mask is pressurized, the mask will "free-
flow", or flow air through any spaces between the mask and 
the wearer's face if the seal with the face is broken. This 
prevents any toxic gases from entering the mask if the seal is 
broken.  
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Firefighters carry two types of air 
tanks on the trucks.  
 
The first type (white tank) is a low 
pressure tank. This tank will hold 
2,216 PSI of compressed breathing 
air. The other type of tank (black) is 
a high pressure tank, which holds 
4,500 PSI of air.  
 
Both air tanks are rated to last 30 
minutes. However, under heavy 
exertion common in firefighting 
operations, these tanks will only last 
20 minutes or less, depending on 
the person.  
 
The only difference in these two 
tanks is that the high pressure tanks 
are smaller and weigh less.  
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SCBA and SCUBA Do’s and Don’ts 
 
Do... 
 Do visually inspect every cylinder at least once each year.  
 Do perform a formal visual inspection of any SCBA wrapped cylinder in heavy 

use (5 or more fills per week) at least yearly.  
 Do visually inspect all cylinders in accordance with the PSI 18 Step Protocol.  
 Do hydrostatically retest SCUBA cylinders every 5 years.  
 Do hydrostatically retest Composite SCBA cylinders every 3 years.  
 Do fill cylinders slowly, at a rate of 300-600 psig per minute.  
 Do rinse cylinders in fresh water after every day of diving giving particular 

attention to the cylinder valve and under the boot.  
 Do store cylinders for prolonged periods secured in a vertical position with only 

about 50 psig pressure inside.  
 Do transport cylinders so as to best protect the valve from damage.  
 Do keep Evidence of Inspection (EOI) stickers in a secure location and away 

from unauthorized personnel.  
 Do ensure documented training (e.g., PSI training) for all users, handlers and 

fillers of compressed gas cylinders (OSHA requirement).  
 

 
Don’ts...   
 Don't connect Titanium regulators to oxygen cylinders. The risk of explosion 

and fire is great.  
Don't fill cylinders beyond their stamped service pressure.  

 Don't store Cylinders for a prolonged period with more that about 50 psig 
pressure.  

 Don't charge cylinders cleaned and marked for EANx service with normal 
SCUBA air.  

 Don't fill any cylinder that is beyond its visual inspection or hydrostatic 
test/retest period.  

 Don't fill any cylinder that shows signs of excessive damage or mistreatment.  
 Don't fill any cylinder with defects in excess of those established by CGA 

and/or PSI.  
 Don't subject steel cylinder to temperatures in excess of 600°F  
 Don't subject aluminum cylinders to temperatures in excess of 350°F  
 Don't attempt to put a metrically threaded valve into an NGS threaded 

cylinder.  
 Don't fill ANY cylinders marked SP6688 or SP6576.  
 Don't fill any cylinder that has internal noise or is abnormally heavy.  
 Don't permit any untrained persons to visually inspect cylinders.  
 Don't fill any composite cylinders which are beyond their 15 year service life 

(or five hydro test/retests + 3 years).  
 Don't fill any cylinders with altered markings.  
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Use and Maintenance of Pressure-Demand 
 
Self-contained Breathing Apparatus 
Since July 1, 1983, the Occupational Safety and Health Administration (OSHA) Fire Brigade 
Standard, Title 29, Code of Federal Regulations, Part 1910.156, has required that pressure-
demand or other positive pressure self-contained breathing apparatus be worn by fire 
brigade members performing interior structural fire fighting.  
 
Although this standard is only applicable to all industrial fire brigades and to municipal fire 
departments in states with state-OSHA plans, other fire service organizations and industrial 
users of self-contained breathing apparatus (SCBA) have also recognized the superior 
protective capabilities of positive-pressure SCBA. As a result, there has been a steady 
change from demand to pressure-demand SCBA in the United States.  To  provide the 
increased respiratory protection afforded by pressure-demand SCBA, it is generally 
necessary to increase the static pressure within the facepiece. The complex mechanics 
necessary to maintain this increased pressure and to control air flow when the facepiece is 
removed, together with the wearer's physiological response to the pressure-demand system, 
have presented problems to SCBA users. 
 
Pressure demand SCBA requires more careful maintenance and different training than is 
required for demand SCBA. Manufacturers have been providing maintenance and use 
instructions and training for purchasers of pressure-demand SCBA.  The National Institute for 
Occupational Safety and Health (NIOSH) recommends that users of pressure-demand SCBA 
read those instructions, follow them carefully in apparatus use and maintenance, and take 
advantage of the manufacturer's training assistance. In addition to the manufacturers, 
training courses are offered by Fire Service organizations and by private organizations. 
 
In the area of pressure-demand SCBA maintenance and repair, NIOSH strongly 
recommends that users have this service performed by a manufacturer-trained 
representative. This service is required to assure continued safe performance of pressure-
demand SCBA.  Please advise NIOSH of any problems encountered in maintenance and 
use of pressure-demand self-contained breathing apparatus. Call the NIOSH Respirator 
Problem Coordinator, (304) 291-4595 (FTS 923-4595). 
 

 
Pressure Demand Type Regulator
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SCBA Donning 

Each member of your department with emergency response duties shall be able to 
demonstrate a high level of proficiency with self-contained breathing apparatus (SCBA) 
under conditions comparable to those encountered in the performance of emergency 
work.  

Donning of the SCBA within a 35 second time limit is required of most members.  

The following guidelines can be used when demonstrating compliance with the following 
donning policy: 

A. The member will be wearing full protective clothing including helmet or Hard-hat. (The 
donning of gloves is not a part of the procedure that will be timed.) 

B. Cylinder valve must be turned off prior to starting. 

C. The SCBA will be donned from the ground. Timing will begin when the low pressure 
warning bell rings as the cylinder valve is opened. 

NOTE: Members have the option of donning their facepiece first. This option may be used 
only if the wearer's SCBA is stored with the regulator attached to the storage bracket on 
the waist belt. If this option is used, time will start at #10 below in the donning sequence. 

 

 

 

 

 

 

 

 

D. Any air loss during the donning procedure will constitute a failure. Each member will be 
given three tries to successfully don their SCBA in 35 seconds or less. 

E. The donning sequence is as follows: 

1. Place SCBA on the ground, cylinder down, harness up, with cylinder valve away from 
body. 
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2. Open cylinder valve completely. 

3. Grasp cylinder or harness at the center with both hands. 

4. Lift SCBA above head - make sure straps are not tangled. 

5. Bend forward at 45 degree angle. 

6. Lay SCBA on back, with arms inside shoulder straps. 

 

7. Fasten chest strap.  

8. Pull shoulder strap, adjusting tabs down as you straighten up. 

9. Fasten waist belt. 

10. Fully extend chin strap of helmet and slide 
helmet off head to the side, with chin strap around 
neck. 

11. Remove facepiece from cover. 
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NOTE: If you do not store your regulator attached to the storage bracket, you may leave 
the regulator attached to your facepiece. The facepiece shall be stored in its protective 
pouch. 

12. Don facepiece, chin first. 

13. Adjust harness and the two neck straps.  

14. Place helmet on head and tighten chin strap. 

15. Quick connect the regulator to the facepiece and 
inhale sharply. 
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Donning SCBA 

 

Fastening Waist belt and securing chest straps. 

 

Grabbing face straps or spiders and putting on mask.
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Drawing spiders tight and checking seal on facemask.  

 

Connecting hose to regulator and turning on air on tank valve. 

 

Regulator Valve and Warning Bell to let you know that the air is on and will ring 
again when the tank is getting low. 
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SCBA Spare Bottle Inspection   

Inspect Monthly & After Each Use   

 

Location: __________________________ Date ______________   

 

   Bottle Number  Inspector  

Initials  

            

Cylinder: No dents or  
gouges, fits tightly in band  

             

Cylinder Hydro Test Date                 

Gage: Cylinder full, check 
gage face, indicator   

             

If any defects are found DO NOT USE BOTTLE.   

Turn in the Bottle to your supervisor immediately for repair or replacement.     
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Excavation and Trenching Chapter 
OSHA SUBPART P - 29 CFR 1926.650-652 
COMPETENT PERSON TRAINING 

 
PREFACE 
Anyone who has done excavation work will tell you that once the first bucket of dirt is out 
of the ground, you never know what surprises await. Tales of unmarked utilities, 
unexpected rock and other nightmares are common.  The greatest variable, however, is 
the type of excavation or trenching will be done and how to protect yourself for a cave-in.    
 
The OSHA excavation standard was revised because excavating is the most dangerous 
of all construction operations.  More workers are killed or seriously injured in and around 
excavations than in any other construction work. The second reason that OSHA revised 
the existing standard was to clarify the requirements.  The revised standard makes the 
standard easier to understand.  The new standard uses performance criteria where ever 
possible.  This added flexibly provides employers with options when classifying soil and 
when selecting methods to protect the employee from cave-ins. 
 
Although the standard 
has been clarified and 
employers have options 
when meeting some of 
the requirements, 
employers must realize 
that the employee must 
be protected at all times.   
 
Some employers have a 
mindset of not needing 
this training until they are 
caught by OSHA, which 
is equivalent to buying 
car insurance only after 
a car collision.   
 
Excavation decisions will 
have to be made right from the planning stages through completion of the work.  Some 
sections of the standard require that documentation be kept. TLC will provide a sample of 
this type of documentation.   
 
In some situations Professional Engineers will be required to plan or design the 
excavation and/or method of protecting the worker (such as when an excavation exceeds 
20 feet in depth). 
 
The purpose of this session is to provide you with information about the OSHA excavation 
standard.  This program is not designed or intended to provide participants with all the 
information, rules, regulations, and methods that they may need to know to perform all 
excavation work safety.  Every plan involving excavation must be studied carefully to 
determine the specific hazards for each job.     



 

Confined Space Training Original Version 

120

 
 

Supporting Utilities is mandatory 
 

 
 

OSHA Violation. Do not operate equipment in unprotected trenches



 

Confined Space Training Original Version 

121

Excavation Facts 
 

Every year in the United States: 
 100 to 500 people are killed in an excavation cave-in. 
 1000 to 5000 employees are seriously injured. 
 
The average worker that is killed by a cave-in is a 20 to 30 year old male who has had 
little or no training at all.  Most deaths occur in trenches 5 feet to 15 feet in depth. 
 
Cave-ins cause deaths and injuries 
by: 
 Suffocation 
 Crushing 
 Loss of circulation 
 Falling objects 
 
One cubic foot (12" x 12" x 12") can weigh 
between 90 and 140 pounds.  Therefore, 
one cubic yard (3' x 3' x 3') weights as 
much as a backhoe (approximately 3000 
pounds). 
 
Subpart P applies to all open 
excavations in the earth's surface. 
 All trenches are excavations. 
 All excavations are not trenches. 
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Notice that employees are wearing hard hats but no ladders are present.  Spoil 
piles are too close to the hole. 
 

 
 

Notice the ladders are properly tied down.  Three rungs out and tied.
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Competent Person 
 
Competent person means one who is capable of identifying existing hazards in the 
surroundings or working conditions which are unsanitary, hazardous, or dangerous to 
employees and has authorization to take prompt corrective measures to eliminate them. 
 
In order to be a "Competent Person" for the purpose of this standard, one must have 
specific training in and be knowledgeable about soils analysis, the use of protective 
systems and the requirements of 29 CFR Part 1926.650-652 Subpart P. 
 
 

 
 

Rescue Training Exercise 
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Competent Person Duties 
 
 Performs daily inspections of the protective equipment, trench conditions, safety 

equipment and adjacent areas.   
 Inspections shall be made prior to the start of work and as needed throughout the 

shift. 
 Inspections shall be made after every rainstorm or other hazard occurrence. 
 Knowledge of emergency contact methods, telephone or radio dispatch. 
 Removes employees and all other personnel from hazardous conditions and 

makes all changes necessary to ensure their safety. 
 Insures all employees have proper protective equipment, hard-hats, reflective 

vests, steel-toed boots, harnesses, eye protection, hearing protection and drinking 
water. 

 Categorize soil conditions and conduct visual and manual tests. 
 Determine the appropriate protection system to be used. 
 Maintain on-site records of inspections and protective systems used. 
 Maintain on-site Hazard Communication program, Material Safety Data Sheets 

and a Risk Management Plan, if necessary. 
 Maintain current First Aid and CPR certifications.  Maintain current Confined 

Space certification training. 
 

Scope of Work 
 
1. During excavation work a competent person shall be on the job site at all times when 

personnel are working within or around the excavation.  This is necessary in order to 
monitor soil conditions, equipment and protection systems employed. 

2. The estimated locations of utility installations, such as sewer, telephone, fuel, electric, 
water lines, or any other underground installation that reasonably may be expected to 
be encountered during excavation work, shall be determined prior to opening an 
excavation.   

3. Adequate precautions shall be taken to protect employees working in excavations, 
against the hazards posed by water accumulation. 

4. Employees shall be protected from excavated or other materials or equipment that 
could pose a hazard by falling or rolling into excavations.  Protection shall be provided 
by placing and keeping such material or equipment at least two (2') feet from the edge 
of excavations. 

5. A stairway, ladder, or ramp shall be used as a means of access or egress in trench 
excavations that are four (4') feet or more in depth.  The ladder(s), stairway(s), or 
ramp shall be spaced so that no employee in the trench excavation is more than 
twenty (25') feet from a means of egress.  When ladder(s) are employed, the top of the 
ladder shall extend a minimum of three (3') feet above the ground and shall be 
properly secured. 

6. When excavations are exposed to vehicular traffic, each employee shall wear a 
warning vest made with reflective material or highly visibility material.  All personnel 
within the construction area shall wear a hard-hat at all times. 

7. Employees shall not be permitted underneath loads handled by lifting or digging 
equipment.  Employees shall be required to stand away from any vehicle being loaded 
or unloaded to avoid being struck by any spillage or falling materials.  

8. In excavations where oxygen deficiency or gaseous conditions exist, or could be 
reasonably expected to exist, air in the excavation shall be tested.  
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9. Where oxygen deficiency (atmospheres containing less than 19.5 percent oxygen) 
exists, the area must be continuously ventilated until the oxygen levels are above 19.5 
percent. 

10. Where a gaseous condition exists, the area shall be ventilated until the flammable gas 
concentration is below 20 percent of the lower flammable limit. 

11. Whenever oxygen deficiency or gaseous conditions exist or could reasonably exist, 
the area shall be monitored continuously to assure that employees are protected.   

12. Where the stability of adjoining buildings, walls or other structures are endangered by 
excavation operations, support systems such as shoring, bracing, or underpinning 
shall be provided to ensure the stability of such structures for the protection of 
employees. 

13. Sidewalks, pavement and appurtenant structures shall not be undermined unless a 
support system such as shoring is provided to protect employees from the possible 
collapse of such structures.  

 

 
 

Always wait for the buried utilities to be marked before excavation begins.  
Believe it or not, this crew dug 9 feet deep before the Locator showed up and 
marked fiber optics in the same trench.  Notice that the employees do not have 
hard hats, ladders, or any protective systems. 
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Personnel Protective Systems 
 
Employees in excavations shall be protected from cave-ins by an adequate protective 
system, which shall be inspected by a competent person. 
 
The use of protective systems is required for all excavations, in excess of five (5') feet, 
except when excavation is within stable rock. 
 
Trench excavation less than five (5') feet in depth may not require the use of protective 
systems, unless there is evidence of a potential cave-in.  The competent person shall 
determine the need for the use of protective systems when such conditions exist. 
 
When sloping, benching or protective systems are required, refer to requirements in CFR 
1926.652 (OSHA Construction Standards). 
 
Whenever support systems, shield systems, or other protective systems are being used, a 
copy of the manufacturer's specifications, recommendations, and limitations sheet shall 
be in written form and maintained at the job site. 
 

 
 
This poor soul is probably going to be a short timer here on Earth.  He is sitting on 
the sewer main in a bell shaped hole under a steel plate which cars are driving over.  
No protection at all.  There was a ladder in the trench was about 50 feet away. He 
wouldn’t make it out of a cave-in unless he had wings.   
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Excavation Protection Systems 

 
The three basic protective systems for excavations and trenches are sloping and 
benching systems, shoring, and shields. The protective systems shall have the capacity to 
resist without failure all loads that are intended or could reasonably be expected to be 
applied to or transmitted to the system. Every employee in an excavation shall be 
protected from cave-ins by an adequate protective system.  
 
Exceptions to Using Protective System:  
 Excavations are made entirely in stable rock.  
 Excavations are less than 5 feet deep and declared safe by a competent person.  
 
Sloping and Benching Systems  
There are four options for sloping:  
 Slope to the angle required by the Standard for Type C, which is the most unstable 
soil type.  
 The table provided in Appendix B of the Standard may be used to determine the 
maximum allowable angle (after determining the soil type).  
 Tabulated data prepared by a registered professional engineer can be utilized.  
 A registered professional engineer can design a sloping plan for a specific job.  
 
Sloping and benching systems for excavations five (5) to twenty (20) feet in depth must be 
constructed under the instruction of a designated competent person. Sloping and 
benching systems for excavations greater than twenty (20) feet must be designed and 
stamped by a registered professional engineer. Sloping and benching specifications can 
be found in Appendix B of the OSHA Standard (Subpart P). 
 
Shoring Systems 
Shoring is another protective system or support system. Shoring utilizes a framework of 
vertical members (uprights), horizontal members (whales), and cross braces to support 
the sides of the excavation to prevent a cave-in. Metal hydraulic, mechanical or timber 
shoring are common examples. 

 

This is my favorite pihoto of all.  Here are two men in a 30 foot deep trench without 
any protection or ladders.  They are lucky to have a rope.  Please do not work in 
this dangerous environment. 
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The different examples of shoring are found in the OSHA Standard under these 
appendices: 

APPENDIX C - Timber Shoring for Trenches 

APPENDIX D - Aluminum Hydraulic Shoring for Trenches 

APPENDIX E - Alternatives to Timber Shoring 

Shield Systems (Trench Boxes) 

Shielding is the third method of providing a safe workplace. Unlike sloping and shoring, 
shielding does not prevent a cave-in. Shields are designed to withstand the soil forces 
caused by a cave-in and protect the employees inside the structure. Most shields consist 
of two flat, parallel metal walls that are held apart by metal cross braces. 
 
Shielding design and construction is not covered in the OSHA Standards. Shields must be 
certified in design by a registered professional engineer and must have either a 
registration plate on the shield or registration papers from the manufacturer on file at the 
jobsite office. ANY REPAIRS OR MODIFICATIONS MUST BE APPROVED BY THE 
MANUFACTURER. 
 
Safety Precautions for Shield Systems  
 Shields must not have any lateral movement when installed.  
 Employees will be protected from cave-ins when entering and exiting the shield 
(examples - ladder within the shield or a properly sloped ramp at the end).  
 Employees are not 
allowed in the shield during 
installation, removal, or 
during any vertical 
movement.  
 Shields can be 2 ft. 
above the bottom of an 
excavation if they are 
designed to resist loads at 
the full depth and if there are 
no indications of caving 
under or behind the shield.  
 The shield must extend 
at least 18 inches above the 
point where proper sloping 
begins (the height of the 
shield must be greater than the depth of the excavation).  
 The open end of the shield must be protected from the exposed excavation wall. The 
wall must be sloped, shored, or shielded. Engineer designed end plates can be mounted 
on the ends of the shield to prevent cave-ins.  
 
Personal Protective Equipment 
It is OSHA policy for you to wear a hard hat, safety glasses, and work boots on the 
jobsite. Because of the hazards involved with excavations, other personal protective 
equipment may be necessary, depending on the potential hazards present (examples-
goggles, gloves, and respiratory equipment). 
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Excavation & Trenching Guidelines 
This section outlines procedures and guidelines for the protection of employees working in 
and around excavations and trenches. This section requires compliance with OSHA 
Standards described in Subpart P (CFR 1926.650) for the construction industry. 

Safety compliance is mandatory to ensure employee protection when working in or around 
excavations.  

The competent person(s) must be trained in accordance with the OSHA Excavation 
Standard, and all other programs that may apply (examples Hazard Communication, 
Confined Space, and Respiratory Protection), and must demonstrate a thorough 
understanding and knowledge of the programs and the hazards associated. 

All other employees working in and around the excavation must be trained in the 
recognition of hazards associated with trenching and excavating. 

REFERENCES  

 29 CFR 1926.650, Subpart P - Excavations  

 Excavation Equipment Manufacturer Safety Procedures 

 

Recent and common newspaper Headline 
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 Trench Shields and Boxes 
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Hazards 

One of the reasons OSHA requires a competent person on-site during excavation & 
trenching are the numerous potential hazardous that may be encountered or created. 
Hazards include: 

Electrocution   
Gas Explosion 
Entrapment 
Struck by equipment 
Suffocation 

Hazard Controls 

Before any work is performed and before any 
employees enter the excavation, a number of items 
must be checked and insured:  
 Before any excavation, underground installations must be determined. This can be 
accomplished by either contacting the local utility companies or the local "one-call' center 
for the area. All underground utility locations must be documented on the proper forms. All 
overhead hazards (surface encumbrances) that create a hazard to employees must be 
removed or supported to eliminate the hazard.  
 If the excavation is to be over 20 feet deep, it must be designed by a registered 
professional engineer who is registered in the state where the work will be performed.  
 Adequate protective systems will be utilized to protect employees. This can be 
accomplished through sloping, shoring, or shielding.  
 The worksite must be analyzed in order to design adequate protection systems and 
prevent cave-ins. There must also be an excavation safety plan developed to protect 
employees.  
 Workers must be supplied with, and wear, any personal protective equipment deemed 
necessary to assure their protection.  
 All spoil piles will be stored a minimum of two (2) feet from the sides of the 
excavation. The spoil pile must not block the safe means of egress.  
 If a trench or excavation is 4 feet or deeper, stairways, ramps, or ladders will be used 
as a safe means of access and egress. For trenches, the employee must not have to 
travel any more than 25 feet of lateral travel to reach the stairway, ramp, or ladder.  
 No employee will work in an excavation where water is accumulating unless adequate 
measures are used to protect the employees.  
 A competent person will inspect all excavations and trenches daily, prior to employee 
exposure or entry, and after any rainfall, soil change, or any other time needed during the 
shift. The competent person must take prompt measures to eliminate any and all hazards.  
 Excavations and trenches 4 feet or deeper that have the potential for toxic substances 
or hazardous atmospheres will be tested at least daily. If the atmosphere is inadequate, 
protective systems will be utilized.  
 If work is in or around traffic, employees must be supplied with and wear orange 
reflective vests. Signs and barricades must be utilized to ensure the safety of employees, 
vehicular traffic, and pedestrians.  
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Excavation Safety Plan 

An excavation safety plan is required in written form. This plan is to be developed to the 
level necessary to insure complete compliance with the OSHA Excavation Safety 
Standard and state and local safety standards. 

Excavation Safety Plan Factors:  

 Utilization of the local one-call system.  

 Determination of locations of all underground utilities.  

 Consideration of confined space atmosphere potential.  

 Proper soil protection systems and personal protective equipment and clothing.  

 Determination of soil composition and classification.  

 Determination of surface and subsurface water.  

 Depth of excavation and length of time it will remain open. 

 Proper adherence to all OSHA Standards, this excavation and trenching safety 
program, and any other coinciding safety programs.  

1. Warning system for mobile equipment, methods to help prevent vehicles and 
equipment from falling in the trench can be accomplished by providing: 

 
A. Barricades. 
 
B. Hand or mechanical signals. 
 
C. Stop logs. 
 
D. Grade away from the excavation. 
 
All equipment with an obstructed rear view is required to have a back-up alarm or an 
observer when backing {1926.601 (b) (4). 
 
2. Hazardous atmospheres, you must limit all exposures to hazardous 

atmospheres.  
 
A. Oxygen deficient is anything less than 19.5% oxygen.  Symptoms will include 

dizziness, increased heart rate or may experience a buzzing in the ears. 
B. Normal is 21% oxygen. 
C. Oxygen enriched atmospheres increase flammability of combustible materials. 
 
D. Carbon monoxide causes oxygen starvation and can be fatal at a concentration of 

1% for one minute.  This is equal to 10,000 PPM.  The Threshold Limit Value 
(TLV) is only 50 PPM. 

 
E. If there is a possibility that a hazardous atmosphere exists or could be reasonably 

expected to exist, test the atmosphere before the employee enters an excavation.  
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Some areas of concern include; digging near gas lines, sewers, landfills and near 
areas of high traffic.  

 
F. Provide respirators or ventilation when needed.  All personnel must be fit tested 

before wearing a respirator and all personnel must be training how to use 
ventilation. 

 
The use of any respirator by employees will require a written respirator program 
form the employer {1926.103).  
 
A. Ventilate trench if flammable gas exceeds 20% of the lower flammable limit. 
 
B. Test the atmosphere often--this will ensure that the trench remains safe. 
 
C. Perform regular maintenance on gas meters.  Calibrate and change out filters 

regularly. 
 
D. Never enter a hazardous atmosphere to rescue an employee unless you have 

been trained in rescue techniques and have proper rescue equipment.  More than 
half the deaths occur while attempting a rescue. 

 
3. Emergency rescue equipment must be available when a hazardous 

atmosphere exists or could be reasonably expected to exist. 
 
A. Respirator must be suitable for the exposure.  An air supplied or self-contained 

breathing apparatus is preferable 
 
B. Harness and lifeline is required when an employee enters bellbottom piers and 

other deep confined spaces.  The lifeline must be attended at all times.  
 
Employees entering confined spaces must be trained. {1926.21 (b) (6) I} 
Specific requirements for welding in confined spaces {1926.352 (g) and 1926.653 
(b)}.  
 
4. Protection from hazards associated with water accumulation is necessary to 

prevent cave-ins. 
 
A. Methods for controlling accumulated water vary with each situation. 
 
B. Employees are not permitted to work in trenches were water accumulation exists. 
 
C. Special support system or shield systems may be used to protect employees from 

cave-ins. 
 
D. Water removal equipment may be used and must be monitored by a competent 

person to prevent water accumulation. 
 
E. Safety harness and lifeline may be used to protect employees. 
 
F. Surface water must be diverted and controlled. 
 
G. Trench must be inspected after rain. 
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5. Stability of adjacent structures to protect employees from cave-ins. 
 
A. Support systems such as shoring, bracing, or underpinning must be used to 

support structures that may be unstable due to excavation operations.  
 
B. Excavation below the base or footing of a foundation or wall is not permitted 

unless: 
 

i. Support system is provided to ensure the stability of the structure. 
ii. The excavation is in stable rock. 
iii. A Registered Professional Engineer approves the operation. 

 
C. Support systems must be provided for sidewalks, pavements and other structures 

that may be affected by the excavation operations. 
 
6. Protection of employees from loose rock or soil. 
 
A. Employees must be protected from being struck by materials falling or rolling from 

the edge and the face of the trench. 
 
B. Spoils and equipment must be set back at least 2 feet from the edge of the trench 

and/or a retaining device must be installed. 
 
7. Fall protection is required for walkways and bridges over trenches.  Other fall 

protection may also be required. 
 
8. Remotely located excavations shall be backfilled, covered, or barricaded (for 

example wells, pits, shafts, etc.) 
 
Inspections must be made: 
 
A. Daily prior to starting work 
 
B. As needed throughout the shift by a competent person. 
 
C. After every rainstorm. 
 
D. After other hazard increasing occurrence (snowstorm, windstorm, thaw, 

earthquake, etc.).  
 
E. Inspect the trench for indications of possible cave-ins (fissures, tension cracks, 

sloughing, undercutting, water seepage, bulging at the bottom). 
 
F. Inspect adjacent areas (spoil piles, structures). 
 
G. To protective systems and their components (uprights, wales sheeting, shields 

hydraulics) before and after use. 
 
H. Check for indications of a hazardous or potentially hazardous atmosphere. 
 
I. Test the atmosphere if a hazard could reasonably be expected to exist. 
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Remove employees from the trench when there are indications of possible cave-
ins, protective system failures, or other potentially hazardous conditions.  Never 
work in water without proper protection.  You will have to wear a Lifeline with a 
rope to drag your dead body out of these hazardous conditions. 
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Great place for a ladder. 
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Soil Classification and Identification 

The OSHA Standards define soil classifications within the Simplified Soil Classification 
Systems, which consist of four categories: Stable rock, Type A, Type B, and Type C. 
Stability is greatest in stable rock and decreases through Type A and B to Type C, which 
is the least stable. Appendix A of the Standard provides soil mechanics terms and types of 
field tests used to determine soil classifications. Stable rock is defined as natural solid 
mineral matter that can be excavated with vertical sides and remain intact while exposed. 

 
Type A soil is defined as:  
 Cohesive soils with an unconfined compressive strength of 1.5 tons per square foot 
(TSF) or greater.  
 Cemented soils like caliche and hardpan are considered Type A.  
 
Soil is NOT Type A if:  
 It is fissured.  
 The soil is subject to vibration from heavy traffic, pile driving or similar effects.  
 The soil has been previously disturbed.  
 The material is subject to other factors that would require it to be classified as a less 
stable material.  
 The exclusions for Type A most generally eliminate it from most construction 
situations.  
 
Type B soil is defined as:  
 Cohesive soil with an unconfined compressive strength greater than .5 TSF, but less 
than 1.5 TSF.  
 Granular cohesion-less soil including angular gravel, silt, silt loam, and sandy loam.  
 The soil has been previously disturbed except that soil classified as Type C soil.  
 Soil that meets the unconfined compressive strength requirements of Type A soil, but 
is fissured or subject to vibration.  
 Dry rock that is unstable.  
 
Type C soil is defined as:  
 Cohesive soil with an 
unconfined compressive strength of 
.5 TSF or less.  
 Granular soils including gravel, 
sand and loamy sand.  
 Submerged soil or soil from 
which water is freely seeping.  
 Submerged rock that is not 
stable.  
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Soil Test & Identification 
 

The competent person will classify the soil type in accordance with the definitions in 
Appendix A based on at least one visual and one manual analysis. These tests should be 
run on freshly excavated samples from the excavation and are designed to determine 
stability based on a number of criteria: the cohesiveness, the presence of fissures, the 
presence and amount of water, the unconfined compressive strength, and the duration of 
exposure, undermining, and the presence of layering, prior excavation and vibration. 

The cohesion tests are based on methods to determine the presence of clay. Clay, silt, 
and sand are size classifications, with clay being the smallest sized particles, silt 
intermediate and sand the largest.  

Clay minerals exhibit good cohesion and plasticity (can be molded). Sand exhibits no 
elasticity and virtually no cohesion unless surface wetting is present. The degree of 
cohesiveness and plasticity depend on the amounts of all three types and water. 

When examining the soil, three questions must be asked: Is the sample granular or 
cohesive? Fissured or non-fissured? What is the unconfined compressive strength 
measured in TSF? 

The competent person will perform several tests of the excavation to obtain consistent, 
supporting data along its depth and length. The soil is subject to change several times 
within the scope of an excavation and the moisture content will vary with weather and job 
conditions. The competent person must also determine the level of protection based on 
what conditions exist at the time of the test, and allow for changing conditions. 

 

Ribbon Test 



 

Confined Space Training Original Version 

139

Sloping 
MAXIMUM ALLOWABLE SLOPES 

 
SOIL TYPE    SLOPE (H:V)   ANGLE( º ) 
 
Stable Rock    Vertical    90º 
 
Type A     3/4 : 1     53º 
 
Type B        1 : 1     45º 
 
Type C     1/2 : 1     34º 
 
MAXIMUM ALLOWABLE SLOPE means the steepest incline of an excavation face that 
is acceptable for the most favorable site conditions as protection against cave-ins and is 
expressed as the ratio of horizontal distance to vertical rise (H:V). 
 
The tables and configurations within Appendix B may be used to a maximum depth of 
twenty (20') feet deep.  Jobs with than twenty (20') feet in depth require the design of a 
sloping plan by a registered professional engineer (RPE).  If configurations are used for 
depths less than 20 feet other than those found in Appendix B, they must also be 
designed by a registered professional engineer.  
 
Shielding 
The third method of providing a safe workplace in excavations is shielding.  Shielding is 
different from shoring and sloping in that it does not prevent cave-ins.  Instead, it protects 
the workers in the event of a cave-in.  
Its function is therefore somewhat 
similar to that of a bomb shelter.   
 
Shields are simply devices that, when 
placed in an excavation, have sufficient 
structural strength to support the force 
of a cave-in should one occur.  Shields 
take a number of different shapes and 
sizes.  Most shields consist of two flat, 
parallel metal walls which are held apart 
by metal cross braces which are placed 
at the ends of the "Box" to allow for the 
installation of pipe within its interior 
dimensions.  These boxes are used to 
greatest effect in what is known as "cut and cover" operations where a contractor 
excavates just enough trench to install the shield, then sets a joint of pipe, then excavates 
further, then pulls the shield forward to install another joint while the first is being 
backfilled. This method is extremely cost effective in that it is fast, safe, requires minimum 
excavation and minimum open trench.  It has become the preferred method of laying pipe 
in most instances.  While original shields were quite large, smaller shields have gained in 
popularity with public works maintenance crews and contractors working in shallow 
excavations because of their ease of use.  Recently, round shields, made of corrugated 
metal have appeared.  The sizes, shapes and possibilities for the applications of shields 
are endless.  If they are to be used, however, several points must be borne in mind. 
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1. Shield construction is not covered by the standard.  Users must rely on 
manufacturers' requirements.  For this reason, it is critical that you know your 
supplier.  Reputable manufacturers supply boxes designed by registered 
professional engineers, and the standard requires that they are certified for their 
applications.  Do not make the mistake of having the neighborhood welder 
fabricate one.  A user must know that their shield is appropriate for the situation.   

 
2. Bent cross braces are not braces, they are hinges.  Any bent of deformed 

structural member must be repaired or replaced according to the manufactures' 
guidelines. 

 
3. The manufacturer must approve any modification to the shields. 
 
4. Shields must be installed so as to prevent lateral movement in the event of a cave-

in. 
 
5. Shields may ride two feet above the bottom of an excavation, provided they are 

calculated to support the full depth of the excavation and there is no caving under 
or behind the shield. 

 
6. Workers must enter and leave the shield in a protected manner, such as by ladder 

within the shield or a properly sloped ramp at the end. 
 
7. Workers may not remain in the shield during its installation, removal or during 

vertical movement. 
 
8. Do not forget about the open 

end of the shield if it 
exposes a wall of the 
excavation.  The wall should 
be sloped, shored or 
shielded off to prevent a 
cave-in from the end. 

 
9. If the excavation is deeper 

than the shield is tall, 
attached shields of the 
correct specifications may 
be used or the excavation 
may be sloped back to 
maximum allowable angle 
from a point 18 inches below 
the top of the shield. 

 
 

 Complete Rule and further instructions are located in TLC’s 
Competent Person Course. 
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Inspections 

Daily inspection of excavations, the adjacent areas and protective systems shall be made 
by the competent person for evidence of a situation that could result in a cave-in, 
indications of failure of protective systems, hazardous atmospheres or other hazardous 
conditions.  

 All inspections shall be conducted by the competent person prior to the start of work 
and as needed throughout the shift.  

 Inspections will be made after every rainstorm or any other increasing hazard.  

 All documented inspections will be kept on file in the jobsite safety files and forwarded 
to the Safety Director weekly.  

 A copy of the Daily Excavation Inspection form is located at the end of this program.  

The competent person(s) must be trained in accordance with the OSHA Excavation 
Standard, and all other programs that may apply (examples Hazard Communication, 
Confined Space, and Respiratory Protection), and must demonstrate a thorough 
understanding and knowledge of the programs and the hazards associated. All other 
employees working in and around the excavation must be trained in the recognition of 
hazards associated with trenching and excavating. 

 

 

 



 

Confined Space Training Original Version 

142

 
 
Two unsafe excavation examples:  Top, notice the man in a 6 foot deep trench with 
no ladder or shoring, and the placement of spoil. Bottom picture, utilities are marked 
after the excavation has begun, no hard hats, no ladders, no protective system, 
incorrect spoil placement.  
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DAILY EXCAVATION CHECKLIST 
 

Client  Date   
Project Name  Approx. Temp.  
Project Location  Approx. Wind Dir.   
Job Number   Safety Rep   
Excavation Depth & Width   Soil Classification   
Protective System Used   
Activities In Excavation   
Competent Person   

 
Excavation > 4 feet deep? ___Yes ___No  
 
NOTE: Trenches over 4 feet in depth are considered excavations. Any items marked 
NO on this form MUST be remediated prior to any employees entering the 
excavation.  
 

YES NO N/A DESCRIPTION 
GENERAL 

      Employees protected from cave-ins & loose rock/soil that could roll into the 
excavation 

      Spoils, materials & equipment set back at least 2 feet from the edge of the 
excavation. 

      Engineering designs for sheeting &/or manufacturer's data on trench box 
capabilities on site 

      Adequate signs posted and barricades provided 
      Training (toolbox meeting) conducted w/ employees prior to entering 

excavation 
UTILITIES 

      Utility company contacted & given 24 hours notice &/or utilities already located 
& marked 

      Overhead lines located, noted and reviewed with the operator 
      Utility locations reviewed with the operator, & precautions taken to ensure 

contact does not occur 
      Utilities crossing the excavation supported, and protected from falling materials 
      Underground installations protected, supported or removed when 

excavation is open 
WET CONDITIONS 

      Precautions taken to protect employees from water accumulation (continuous 
dewatering) 

      Surface water or runoff diverted /controlled to prevent accumulation in the 
excavation 

      Inspection made after every rainstorm or other hazard increasing occurrence 
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HAZARDOUS ATMOSPHERES 
      Air in the excavation tested for oxygen deficiency, combustibles, other 

contaminants 
      Ventilation used in atmospheres that are oxygen rich/deficient &/or 

contains hazardous substances 
      Ventilation provided to keep LEL below 10 % 
      Emergency equipment available where hazardous atmospheres could or 

do exist 
      Safety harness and lifeline used 
      Supplied air necessary (if yes, contact safety department) 

ENTRY & EXIT 
      Exit (i.e. ladder, sloped wall) no further than 25 feet from ANY employee 
      Ladders secured and extend 3 feet above the edge of the trench 
      Wood ramps constructed of uniform material thickness, cleated together @ the 

bottom 
      Employees protected from cave-ins when entering or exiting the excavation 

 
 
Explain how you have secured the site and made it safe to work inside (if possible) 
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One-call Center or Bluestakes 
You are required to locate or call for proper buried utility locations before you dig or 
excavate.  You will usually need a 48-hour notice before you excavate.  Please check with 
your local One-Call system.  

 
 

Red-Electricity, Yellow-Gas, Blue-Water 
 

 
 

Orange - Telephone & Fiber Optics
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One Call Program 
 
According to federal safety statistics, damage from unauthorized digging is the major 
cause of natural gas pipeline failures. To prevent excavation damage to all utilities, 
including pipelines, all 50 states have instituted "One Call" Programs. The programs 
provide telephone numbers for excavation contractors to call before excavation begins.  
 
The One Call operator will notify a pipeline company of any planned excavation in the 
vicinity of its pipeline so that the company can flag the location of the pipeline and assign 
personnel to be present during excavation, if necessary. 
 
In a related effort, a joint government-industry team has developed a public education 
program entitled "Dig Safely". The team involved representatives from the U.S. 
Department of Transportation, gas and liquid pipeline companies, distribution companies, 
excavators, the insurance industry, one-call systems and the telecommunications 
industry. This campaign provides information to the general public concerning 
underground utilities and the danger of unknowingly digging into buried lines and cables.  
 
The program has posters, brochures and other printed materials available for use by 
interested organizations. For more information, contact www.digsafely.com.  
 

 
 

Telephone Cables 
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One-Call Center, Underground Utilities 
 

One Call Centers were established as a one-call notification system by underground 
facility owners to assist excavators with statutory requirements to notify underground 
facility owners prior to excavation.  This damage prevention service is provided free of 
charge to any individual or company planning to excavate.  By participating in the program 
and getting underground facilities located, you can: 
 

 Comply with Federal Law 
 

 Avoid Injuries 
 

 Prevent costly damages and interruptions of facility services 
 

 Save time and money 
 

 Avoid hazards 
 

 Eliminate construction delays 
 
Color Codes for marking underground utility lines. 
 
Red  Electric Power 
Yellow  Gas-Oil- Product Lines 
Orange Communication, Cable television 
Blue  Water systems, slurry pipelines 
Green  Sanitary sewer system 
Pink  Temporary survey markings 
 
Example of an One Call Center’s Rules 
Excavations: determining location of underground facilities; providing information; 
excavator marking; on-site representative; validity period of markings. 
 
A. A person shall not make or begin any excavation in any public street, alley, right-

of-way dedicated to the public use or utility easement or on any express or implied 
private property utility easement without first determining whether underground 
facilities will be encountered, and if so where they are located from each and every 
public utility, municipal corporation or other person having the right to bury such 
underground facilities within the public street, alley, right-of-way or utility easement 
and taking measures for control of the facilities in a careful and prudent manner. 

 
B. Every public utility, municipal corporation or other person having the right to bury 

underground facilities shall file with the Corporation Commission the job title, 
address and telephone number of the person or persons from whom the 
necessary information may be obtained.  Such person or persons shall be readily 
available during established business hours.  The information on file shall also 
include the name, address and telephone number of each one-call notification 
center to which the owner of the facility belongs.  Upon receipt of inquiry or notice 
from the excavator, the owner of the facility shall respond as promptly as practical, 
but in no event later than two days, by marking such facility with stakes, paint or in 
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some customary manner.  No person shall begin excavating before the location 
and marking are complete or the excavator is notified that marking is unnecessary. 

 
C. On a timely request by the owner of a facility, the excavator shall mark the 

boundaries of the location requested to be excavated in accordance with a color 
code designated by the commission or by applicable custom or standard in the 
industry.  A request under this subsection for excavator marking does not alter any 
other requirement of this section. 

 
D. In performing the marking required by subsection B of this section, the owner of an 

underground facility installed after December 31, 1988 in a public street, alley or 
right-of–way dedicated to public use, but not including any express or implied 
private property utility easement, shall locate the facility by referring to installation 
records of the facility and utilizing one of the following methods: 

 
1. Vertical line or facility markers. 
2. Locator strip or locator wire. 
3. Signs or permanent markers. 
4. Electronic or magnetic location or tracing techniques. 
5. Electronic or magnetic sensors or markers. 
6. Metal sensors or sensing techniques. 
7. Sonar techniques. 
8. Underground electrical or radio transmitters. 
9. Manual location techniques, including pot-holing. 
10. Surface extensions of underground facilities. 
11. Any other surface or subsurface location technique at least as accurate as the 

other marking methods in this subsection not prohibited by the commission or by 
federal or state law. 

 
E. For an underground facility other than one installed after December 31, 1988, in a 

public street, alley or right-of-way dedicated to public use, in performing the 
marking required by subsection B of this section, the owner may refer to 
installation or other records relating to the facility to assist in locating the facility 
and shall locate the facility utilizing one of the methods listed under subsection D 
of this section. 

 
If an underground facility owner is unable to complete the location and marking within the 
time period provided by subsection B of this section, the facility owner shall satisfy the 
requirements of this section by proving prompt notice of these facts to the excavator.  
 
Assigning one or more representatives to be present on the excavation site at all pertinent 
times as requested by the excavator to provide facility location services until the facilities 
have been located and marked.   
 
The underground facility owner shall bear all of its costs associated with assigning 
representatives.  If representatives are assigned under this subsection, the excavator is 
not responsible or liable for damage or repair of the owner’s underground facility while 
acting under the direction of an assigned representative of the owner, unless the damage 
or need for repair was caused by the excavator’s negligence. 
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Natural Gas Safety 
 
That familiar blue flame that plays such an important role in our lives should, like other 
sources of energy, be treated with respect. Following a few simple guidelines can help 
ensure that you can safely enjoy all the benefits natural gas has to offer. 
 
Natural gas is colorless and invisible. When it burns it should appear as a clear, blue 
flame. Because natural gas has no odor, a special chemical called mercaptan is added to 
make it easy to detect gas leaks from pipes or appliances. This odor is commonly 
described as a rotten egg smell.  
 
Natural gas is clean-burning. When burned completely, it produces only water vapor and 
carbon dioxide - just as you do when you breathe. Natural gas is such a safe and 
dependable fuel that it's easy to take for granted. But please, never take safety for 
granted. As with any source of energy, you should follow certain safety measures when 
using natural gas.  
 
When it's taken from the ground, natural gas is tasteless, colorless and odorless. To make 
it easier to detect, a harmless but strong-smelling odorant is added, Ethyl Mercaptan. If 
you ever smell this "rotten egg-like" odor, it may mean there is a gas leak.  
 
WHAT TO DO IF YOU SMELL GAS: 
 Do not smoke. Do not use lighters or matches.  
 Do not turn on/off any switches or appliances.  
 Our personnel are available 24 hours a day to respond to any emergency call.  

 
Carbon Monoxide  
Carbon monoxide is produced when burning any fuel incompletely, such as charcoal, 
gasoline or wood. Carbon monoxide is highly poisonous and it has no odor, taste or color. 
If natural gas equipment is not maintained, adjusted and operated properly, it could 
produce carbon monoxide.  
 
Your natural gas appliances should produce a clear, steady blue flame. If your gas 
appliances exhibit an unusual behavior or produce a yellowish-color flame, that may be a 
warning sign that your appliance is producing carbon monoxide.  
 
A licensed professional should inspect appliances annually to insure safe operation. An 
inspection will accomplish the following:  
 Make sure the appliance is installed properly and that it is in good working 

condition  
 Ensure that there is enough fresh air circulating for the fuel to burn properly  
 Check that vents are in good condition and are not blocked with debris  

 
Other helpful tips:  
 The area surrounding your gas appliances should be clear from clutter or trash.  
 Carbon monoxide detectors may be helpful in your home or business. But 

remember, a carbon monoxide detector should never be substituted for using 
equipment safely - which includes having your heating and cooking equipment 
inspected once a year by a trained professional.  
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Handling an OSHA Inspection 
 

Sometimes when an OSHA Compliance Officer visits a job site, project managers, 
foremen and competent persons feel intimidated.  In order to avoid this, companies should 
have a company policy and a plan of action for managers to follow when handling an 
OSHA inspection. 
 
It is important to remember that in order to defend your company against alleged 
violations at an OSHA hearing or in a court of law accurate documentation is necessary 
so that the facts are not forgotten.  All competent persons should keep a logbook to help 
them remember the dates, temperature, conditions, trench, address, and the crew that 
was working.  This, along with your daily excavation inspection report, will help defend 
your job decisions. 
 
You should keep a copy of the OSHA Construction standards, your safety policy, and a 
copy of your written Hazard Communication policy with you at all times. 
 
If OSHA shows up to your jobsite. 
 Do not volunteer any information.  
 Record the name and badge number of the OSHA compliance officer. 
 Fill out the OSHA Inspection Report at the time of the inspection. 
 Ask the OSHA Inspector to wait while you contact the main office.  You may also have 

him wait a reasonable amount of time until someone comes from the main office to 
accompany him on the inspection. 

 If the inspector will not wait, note his answer on the OSHA Inspection Report and 
remain with the inspector.  Take notes on whatever he says or does.  Take pictures of 
whatever he takes pictures of and take soil samples from wherever he takes soil 
samples. 

 After the inspector leaves the jobsite, telephone the main office and report the results 
of the inspection to the safety manger. 

 Make sure the OSHA Inspection Report is complete and send it along with copies of 
your notes and pictures to the safety manger.  

 

 
 
Actual OSHA Inspector inspecting a respirator, he also collected all the training 
records and policies.  This small inspection cost the contractor 10 thousand dollars 
in fines for lack of paperwork and policies.  
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The OSHA Compliance Officer: 
 

 Cannot require you to demonstrate anything for his viewing. 
 
 Does not have the authority to take any written materials from your jobsites that 

belong to your company. 
 
 Does not have control of your employees or jobsite.  The OSHA Compliance Officer is 

a guest on the jobsite.  He should be treated with respect, not fear. 
 
 Do not admit guilt to any violation. 
 
 
 

 
 
Inspectors will ask employees several different questions from CPR training, 
LOTO, Bloodborne Pathogen to HazCom and RP.  He will also require training 
records to prove that you have been trained.  He will also carry several specialized 
safety tools to inspect all kinds of tools and devices. 
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OSHA Excavation Inspection Report  Example 
 

DATE:__________________ TIME:_______________WEATHER:__________ 
ADRESS:__________________________________________________________ 
NAME OF COMPANY:_____________________________________________ 
NAME OF COMPETENT PERSON:__________________________________ 
DID OSHA INSPECTOR WAIT FOR A MANAGER? ___YES ___NO   
HOW  LONG? _________ WAS AN OPENING CONFERENCE HELD?____ 
 
DEPTH OF TRENCH:_____WIDTH:__________ WATER PRESENT:_____ 
TYPE OF SOIL:______A,B,C  TYPE OF SOIL TEST TAKEN:____________ 
EMPLOYEE'S IN TRENCH?________________________________________ 
HARD HATS BEING WORN?_______________________________________ 
SAFETY VESTS, SAFETY HARNESS, GAS METER PRESENT?__________ 
________________________________________________________________ 
 
CURRENT COMPETENT PERSON JOBSITE INSPECTION REPORT:___ 
 
WAS TRENCH: 
 
SLOPED___ WHAT ANGLE____  WATER PRESENT:______ 
 
SHORED___ OUR SYSTEM ____  CONTROLLED:_________ 
 
OTHER:__________________________________________________________ 
 
LADDER:____________SECURED:___________________________________ 
 
CONFINED SPACE:________________________________________________ 
 
ATMOSPHERIC READINGS:________________________________________  
 
PROPER BARRICADES AND SIGNAGE PRESENT:___________________ 
 
ARE ALL EMPLOYEES CURRENT CPR, CONFINED SPACE, COMPETENT PERSON 
CERTIFIED? _____________________________________________ 
 
HAZARD COMMUNICATION PROGRAM: ____RISK MANAGEMENT: _____ 
COMMENTS: _____________________________________________________ 
 
WHERE PHOTOGRAPHS TAKEN:__________________________________ 
 
SIGNAGURE:________________________________TITLE:______________ 
 
TELEPHONE NUMBER:_______________________DATE: ______________  
 
OTHER AGENCIES NOTIFIED? _____________________________________ 
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OSHA Construction Visits 

During first and subsequent visits to a construction or facility maintenance location, the 
compliance officer (or the site's safety officer or other competent person) may find the 
following questions useful.  

1. Is the cut, cavity, or depression a trench or an excavation?  

2. Is the cut, cavity, or depression more than 4 ft (1.2 m) in depth?  

3. Is there water in the cut, cavity, or depression?  

4. Are there adequate means of access and egress?  

5. Are there any surface encumbrances?  

6. Is there exposure to vehicular traffic?  

7. Are adjacent structures stabilized?  

8. Does mobile equipment have a warning system?  

9. Is a competent person in charge of the operation?  

10. Is equipment operating in or around the cut, cavity, or depression?  

11. Are procedures required to monitor, test, and control hazardous atmospheres?  

12. Does a competent person determine soil type? Was a soil testing device used to 
determine soil type?  

13. Is the spoil placed 2 ft (0.6 m) or more from the edge of the cut, cavity, or 
depression?  

14. Is the depth 20 ft (6.1 m) or more for the cut, cavity, or depression?  

15. Has a registered professional engineer approved the procedure if the depth is 
more than 20 ft (6.1 m)?  

16. Does the procedure require benching or multiple benching? Shoring? Shielding?  

17. If provided, do shields extend at least 18 in (0.5 m) above the surrounding area if it 
is sloped toward the excavation?  

18. If shields are used, is the depth of the cut more than 2 ft (0.6 m) below the bottom 
of the shield?  

19. Are any required surface crossings of the cut, cavity, or depression the proper 
width and fitted with hand rails?  

20. Are means of egress from the cut, cavity, or depression no more than 25 ft (7.6m) 
from the work?  

21. Is emergency rescue equipment required?  

22. Is there documentation of the minimum daily excavation inspection?  
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Lockout - Tagout Training Chapter  
 
(LOTO) Lockout and Tagout 
Purpose  
Control of Hazardous energy is the purpose of the Lockout- Tagout Policy. This policy 
establishes the requirements for isolation of both kinetic and potential electrical, chemical, 
thermal, hydraulic and pneumatic and gravitational energy prior to equipment repair, 
adjustment or removal. The Lockout -Tagout electrical safety policy is part of your overall 
Safety Program.  If you do not understand this policy, it is your responsibly to ask your 
supervisor to have this policy explained to you.  
Reference: OSHA Standard 29 CFR 1910. 147, the control of hazardous energy.   
       
Definitions   
Authorized (Qualified) Employees are the only 
ones certified to lock and tagout equipment or 
machinery. Whether an employee is considered 
to be qualified will depend upon various 
circumstances in the workplace. It is likely for an 
individual to be considered "qualified" with regard 
to certain equipment in the workplace, but 
"unqualified" as to other equipment.  
 
An employee who is undergoing on-the-job 
training and who, in the course of such training, 
has demonstrated an ability to perform duties 
safely at his or her level of training and who is 
under the direct supervision of a qualified person, 
is considered to be "qualified" for the performance of those duties.   
 
Affected Employees are those employees who operate machinery or equipment upon 
which lockout or tagging out is required under this program. Training of these individuals 
will be less stringent in that it will include the purpose and use of the lockout procedures.   
 
Other Employees are identified as those that do not fall into the authorized, affected or 
qualified employee category. Essentially, it will include all other employees. These 
employees will be provided instruction in what the program is and not to touch any 
machine or equipment when they see that it has been locked or tagged out.   
 
Training   
Authorized Employees Training  
All maintenance employees and Department Supervisors will be 
trained to use the Lock and Tagout Procedures. The training will be 
conducted by the Supervisor or Safety Coordinator at time of initial 
hire. Retraining shall be held at least annually. The training will 
consist of the following:    
 Review of General Procedures.  
 Review of Specific Procedures for machinery, equipment 
and processes.  
 Location and use of Specific Procedures.  
 Procedures when questions arise.   
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Affected Employee Training    
 Only trained and 

authorized Employees 
will repair, replace or 
adjust machinery, 
equipment or processes.  

 Affected Employees may 
not remove Locks, 
locking devices or tags 
from machinery, 
equipment or circuits.  

 Purpose and use of the 
lockout procedures.  

 
Other Employee Training    

 Only trained and 
authorized Employees will repair, replace or adjust machinery or Equipment.  

 Other Employees may not remove Locks, locking devices or tags from 
machinery, equipment or circuits.  

 
Preparation for Lock and Tagout Procedures  
A Lockout - Tagout survey will be conducted to locate and identify all energy sources to 
verify which switches or valves supply energy to machinery and equipment. Dual or 
redundant controls will need to be removed.   
 
A Tagout Schedule will be developed for each piece of equipment and machinery. This 
schedule describes the energy sources, location of disconnects, type of disconnect, 
special hazards and special safety procedures. The schedule will be reviewed each time 
to ensure employees properly lock and tag out equipment and machinery.  
 
If a Tagout Schedule does not exist for a particular piece of equipment, machinery and 
process, one must be developed prior to conducting a Lockout - Tagout. As repairs and/or 
renovations of existing electrical systems are made, standardized controls will be used.  It 
is your departmental supervisor's responsibility to ensure that a schedule is made.     
 
Routine Maintenance & Machine Adjustments  
Lock and Tag out procedures are not required if equipment must be operating for proper 
adjustment. This rare exception may be used only by trained and authorized Employees 
when specific procedures have been developed to safely avoid hazards with proper 
training.  All consideration shall be made to prevent the need for an employee to break the 
plane of a normally guarded area of the equipment by use of tools and other devices.   
 
Standard Operating Procedure (SOP): General Lock and Tag out Procedures  
Before working on, repairing, adjusting or replacing machinery and equipment, the 
following procedures will be utilized to place the machinery and equipment in a neutral or 
zero mechanical state.     
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Preparation for Shutdown.  
Before authorized or affected employees turn off a machine or piece of equipment, the 
authorized employee will have knowledge of the type and magnitude of the energy, the 
hazards of the energy to be controlled, and the means to control the energy.  
 
Notify all affected Employees that the machinery, equipment or process will be out of 
service  
 
Machine or Equipment Shutdown.  
The machine or equipment will be turned off or shut down using the specific procedures 
for that specific machine. An orderly shutdown will be utilized to avoid any additional or 
increased hazards to employees as a result of equipment de-energization.  
 
If the machinery, equipment or process is in operation, follow normal stopping procedures 
(depress stop button, open toggle switch, etc.). Move switch or panel arms to "Off" or 
"Open" positions and close all valves or other energy isolating devices so that the energy 
source(s) is disconnected or isolated from the machinery or equipment.   
 
Machine or Equipment Isolation.  
All energy control devices that are needed to control the energy to the machine or 
equipment will be physically located and operated in such a manner as to isolate the 
machine or equipment from the energy source.  
 
Lockout or Tagout Device Application.  
Lockout or tagout devices will be affixed to energy isolating devices by authorized 
employees. Lockout devices will be affixed in a manner that will hold the energy isolating 
devices from the "safe" or "off" position.  
 
Where tagout devices are used, they will be affixed in such a manner that will clearly state 
that the operation or the movement of energy isolating devices from the "safe" or "off" 
positions is prohibited.  
 
The tagout devices will be attached to the same point a lock would be attached. If the tag 
cannot be affixed at that point, the tag will be located as close as possible to the device in 
a position that will be immediately obvious to anyone attempting to operate the device.  
 
Lock and tag out all energy devices by use of hasps, chains and valve covers with 
assigned individual locks.    
 
Stored Energy   
Following the application of the lockout or tagout devices to the energy isolating devices, 
all potential or residual energy will be relieved, disconnected, restrained, and otherwise 
rendered safe.  
 
Where the re-accumulation of stored energy to a hazardous energy level is possible, 
verification of isolation will be continued until the maintenance or servicing is complete.  
 
Release stored energy (capacitors, springs, elevated members, rotating fly wheels, and 
hydraulic/air/gas/steam systems) must be relieved or restrained by grounding, 
repositioning, blocking and/or bleeding the system.    
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Verification of Isolation   
Prior to starting work on machines or equipment that have been locked or tagged out, the 
authorized employees will verify that isolation or de-energization of the machine or 
equipment have been accomplished.  
 
After assuring that no Employee will be placed in danger, test all lock and tag outs by 
following the normal start up procedures (depress start button, etc.).    
Caution: After Test, place controls in neutral position.   
 
Extended Lockout - Tagout  
Should the shift change before the machinery or equipment can be restored to service, 
the lock and tag out must remain. If the task is reassigned to the next shift, those 
Employees must lock and tag out before the previous shift may remove their lock and tag.  
 
SOP: Release from LOCKOUT/TAGOUT  
Before lockout or tagout devices are removed and the energy restored to the machine or 
equipment, the following actions will be taken:   

1. The work area will be thoroughly inspected to ensure that nonessential items 
have been removed and that machine or equipment components are operational.  
2. The work area will be checked to ensure that all employees have been safely 
positioned or removed. Before the lockout or tagout devices are removed, the 
affected employees will be notified that the lockout or tagout devices are being 
removed.  
3. Each lockout or tagout device will be removed from each energy-isolating 
device by the employee who applied the device.   

 
SOP: LOTO Procedure for Electrical Plug-Type Equipment  
This procedure covers all Electrical Plug-Type Equipment such as Battery Chargers, 
some Product Pumps, Office Equipment, Powered Hand Tools, Powered Bench Tools, 
Lathes, Fans, etc.  
 
When working on, repairing, or adjusting the above equipment, the following procedures 
must be utilized to prevent accidental or sudden startup:   

1. Unplug Electrical Equipment from wall socket or in-line socket.  
2. Attach "Do Not Operate" Tag and Plug Box & Lock on end of power cord.   
An exception is granted to not lock & tag the plug if the cord & plug remain in the 
exclusive control of the Employee working on, adjusting or inspecting the 
equipment.    
3. Test Equipment to assure power source has been removed by depressing the 
"Start" or  “On" Switch.    
4. Perform required operations.  
5. Replace all guards removed.  
6. Remove Lock & Plug Box and Tag.   
7. Inspect power cord and socket before plugging equipment into power source. 
Any defects must be repaired before placing the equipment back in service.    

NOTE: Occasionally used equipment may be unplugged from power source when not in 
use.   
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SOP: LOTO Procedures Involving More Than One Employee  
In the preceding SOPs, if more than one Employee is assigned to a task requiring a lock 
and tag out, each must also place his or her own lock and tag on the energy isolating 
device(s).   
 
SOP: Management  Removal of Lock and Tag Out  
Only the Employee that locks and tags out machinery, equipment or processes may 
remove his/her lock and tag. However, should the Employee leave the facility before 
removing his/her lock and tag, the Supervisor may remove the lock and tag. The 
Supervisor must be assured that all tools have been removed, all guards have been 
replaced and all Employees are free from any hazard before the lock and tag are removed 
and the machinery, equipment or process are returned to service. Notification of the 
employee who placed the lock is required prior to lock removal.  
Contractors   
 
Contractors working on our property and equipment must use this Lockout-Tagout 
procedure while servicing or maintaining equipment, machinery or processes.  
 
Lockout - Tag out Safety Equipment 
The Employer will provide all Lockout-Tagout safety equipment and training to any 
employee that may need or work with electricity or powered equipment.  Your Supervisor 
will be able to provide any assistance or equipment.      

 

 
 

Notice the chain on the Wheel Valve
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Lockout/Tagout Images 
 

 

 

On the 
Left: 
Photo 
from 
inside 
Power 
Plant.  

On the 
Right: 
Tagged 
out 
steam 
blanket 
valve 
entering 
steam 
drum  

Locked out boiler outlet non-return valve 

 

 

Tagout of boiler bottom blow valves (locked 
closed) 
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Boiler control panel power is tagged out 
at source of control power. Nitrogen 
displaces air and can cause suffocation 
to workers in boiler drums. (Nitrogen 
cylinder is empty)  

 

 

Training class going over confined space entry 
permit requirements 

Different confined spaces on boiler: rear 
mud drum on right and furnace entrance 
on left side  
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Air blower to ventilate "mud drum". 

Main steam header valve locked 
along with its bypass 
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Note lockout of 
feedwater bypass 
valve to boiler 

Photographs Courtesy of 
University of Wisconsin-Milwaukee 
Department of Environmental Health, Safety and Risk Management 
©University of Wisconsin Board of Regents, 2003  
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Ladder Safety Chapter 
 
Purpose   
Ladders present unique opportunities for unsafe acts and unsafe conditions. Employees 
who use ladders must be trained in proper selection, inspection, use and storage. 
Improper use of ladders has caused a large percentage of accidents in the workplace. 
Use caution on ladders.  
 
OSHA reference: (29 CFR 1910.25, 1910.26, and 1910.27).   
 
Ladder Hazards   
Falls from ladders can result in broken bones and death. Ladder safety is a life saving 
program.   
 
Hazards include:  
 Ladders with missing or broken parts.  
 Using a ladder with too low a weight rating  
 Using a ladder that is too short for the intended purpose.   
 Using metal ladders near electrical wires.   
 Using ladders as a working platform  
 Objects falling from ladders  
 
Ladder Inspection   
Inspect ladders before each use.  
 All rungs and steps are free of oil, grease, dirt, etc.   
 All fittings are tight.   
 Spreaders or other locking devices are in place.   
 Non-skid safety feet are in place.   
 No structural defects, all support braces intact.   
Do not use broken ladders. Most ladders cannot be repaired to manufacturer 
specifications. Throw away all broken ladders.   
 
Ladder Storage 
Store ladders on sturdy hooks in areas where they cannot be damaged. Store to prevent 
warping or sagging. Do not hang anything on ladders that are in a stored condition.   
 
Ladder Ratings & Limits   
Ladder weight ratings  
 I-A 300 pounds (heavy duty)   
 I 250 pounds (heavy duty)   
 II 225 pounds (medium duty)   
 III 200 pounds (light duty).   
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Limits on ladder length.  
 A stepladder should be no more than 20 feet high.   
 A one-section ladder should be no more than 30 feet.   
 An extension ladder can go to 60 feet, but the sections must overlap.   
 
Ladder Setup   
The following procedure must be followed to prevent ladder accidents:  
 Place ladder on a clean, slip-free level surface.   
 Extend the ladder to have about 4 feet above the top support 

or work area.   
 Anchor the top and bottom of the ladder  
 Place the ladder base 1/4 the height of the ladder from the wall 

when using an extension ladder.   
 Never allow more than one person on a ladder  
 Use carriers and tool belts to carry objects up a ladder  
 Do not lean out from the ladder in any direction  
 If you have a fear of heights - don't climb a ladder  
 Do not allow others to work under a ladder in use.  

 
Ladder Maintenance  
 Keep ladders clean.  
 Never replace broken parts unless provided by the original 

manufacturer.  
 Do not attempt to repair broken side rails.   
 

 
 

We finally have a ladder, but no protective system in place or hard hat.
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GLOSSARY 
 

Barricades  Visible warning barriers that keep vehicles and pedestrians from entering a 
construction site. 
 
Braces  Devices that hold or fasten two or more parts together or in place.  Braces are 
diagonal or horizontal.  They may be made of wood or metal. 
 
Bracing System  A system of braces which applies pressure against trench walls to 
stabilize them.  A bracing system is part of a trench shoring system used to prevent trench 
walls from collapsing. 
 
Benching  A method of cutting back the sides of a trench into horizontal steps to prevent 
cave-ins. 
 
Bulge  an outward swelling in the soil of a trench; may be a warning sign of trench failure. 
 
Buried Structures  Manholes, junction boxes or catch basins beneath the ground or any 
other installations that may be encountered during trenching. 
 
Clay  Fine-grained natural soil that is plastic when moist and hard and brittle when dry.  
Clay is made up of particles smaller than .0002 millimeters. 
 
Clumps  Heavy lumps or thick groupings of soil. 
 
Cohesion  The relative ability to clump together, the force holding two like substances 
together. 
 
Cohesive  When a soil has grains that hold together and clump well.  
 
Competent Person  One who is capable of identifying existing and predictable hazards in 
the surroundings, or working conditions which are unsanitary, hazardous or dangerous to 
employees.  Has authorization to take prompt corrective measures to eliminate hazards.  
The Competent Person is trained and knowledgeable about soil analysis and the use of 
protective systems. 
 
Confined Space  Has limited or restricted means of entry or exit, is large enough for an 
employee to enter and perform assigned work, and is not designed for continuous 
occupancy by the employee.  These spaces may include, but are not limited to, 
underground vaults, tanks, storage bins, pits, and diked areas, vessels, and silos. 
 
Diversion Ditches A ditch cut around the work site to keep water from entering the 
trench. 
 
Drainage System  Pumps, pipe or channel used to drain off rain or groundwater from 
inside the trench. 
 
Excavation  Any man-made cut, cavity trench or depression in an earth surface, formed 
by earth removal. 
 
Fissure  A long narrow opening or crack in the rock or soil.  Fissures are often a sign of 
trench wall failure. 
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Grain  Particles that once were large rocks, but have been broken down through time and 
the effects of weathering.  The size of the grain of a soil determines the stability and 
cohesiveness of a soil.  The larger the grain, the more unstable the soil.   
 
Gravel  A loose mixture of pebbles and rock fragments, which is coarser than sand. 
 
Hardpan  A layer of hard subsoil or clay that does not allow water in.  Hardpan is 
classified as a Type A soil. 
 
Heaving  The swelling of a soil. 
 
Jacks  Jacks are braces or supports within a shoring system.  They are placed against 
beams to resist the pressure of the earth. 
 
Loamy Sand  Soil composed of a mixture of sand, clay and silt, with more sand grains 
than clay or silt.  It is classified as a Type C soil. 
 
Manufacturer's Tabulated Data  Tables and charts approved by a registered 
professional engineer and used to design and construct a protective system. 
 
Permit Required Confined Space   Meets the definition of a confined space and has one 
or more of these characteristics: (1) contains or has potential to contain a hazardous 
atmosphere, (2) contains a material that has the potential for engulfing an entrant, (3) has 
an internal configuration that might cause an entrant to be trapped or asphyxiated by 
inwardly converging walls or by a floor that slopes downward and tapers to a smaller 
cross section, and/or (4) contains any other recognized serious safety or health hazards.  
 
Personal Protective Equipment  Safety goggles and glasses, reflective clothing, work 
gloves, hard hat, safety shoes, rubber boots, earplugs or protectors, face shield and face 
mask or respirator.  
 
Registered Professional Engineer  A person who is registered as a professional 
engineer in the state where the work is to be performed. 
 
Sand  A type C soil with small, loose grains of disintegrated rock. 
 
Sandy Loam  Granular soil with enough silt and clay to make it slightly cohesive 
 
Saturation  The process of a soil being filled to capacity with moisture. 
 
Shear  A phenomenon which happens when a trench wall is subjected to stress.  Fissured 
cracks widen until a portion of the trench wall breaks off and slides into the trench.  
 
Sheeting  Durable sheets of metal or wood, which are held firmly against a trench wall to 
prevent it from caving-in.  Sheeting is a component of a trench shoring system. 
 
Shielding  A device which provides adequate protection from falling or collapsing earth 
loads.  The trench box is a common form of shielding. 
 
Shoring  Main method of stabilizing and supporting a trench wall to prevent cave-ins.  It 
consists of uprights, stingers and braces. 
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Silt  A soil which contains fine particles and is very smooth. 
 
Silty Clay  A plastic soil that will appear rough or broken when rubbed over the thumb and 
finger. 
 
Sloping  The process of cutting back the sides of a trench to avoid a cave-in. 
 
Sloughing  When loose soil begins to run in from the lower part of the wall into the 
excavation.  It is the first step to a wall collapse. 
 
Soil Type  A system of classifying soils and rock deposits.  Soil must be classified by a 
qualified person as: Stable rock, Type-A, Type-B, Type-C. 
 
Spall  When a soil begins to crack or flake due to pressure, or from moisture from within 
the trench. 
 
Spoil Pile/Spoilage  Rock waste, banks and dumps from the excavation. 
 
Supports  Part of a shoring system which helps to bear the weight of braces and other 
parts of the shoring system. 
 
Trench Box  A prefabricated moveable box usually constructed of metal plates welded to 
a heavy steel frame.  The box is moved along as work progresses. It is able to withstand 
the forces imposed on it by a cave-in and thereby protects trench workers. 
 
Type-A Soil  The most stable and cohesive type of soil while working at a trench site.  
Examples are clay, silty clay and hardpan. 
 
Type-B Soil  Type-B soil is next to the most stable soil.  Silt, silt loam, sandy loam, 
medium clay and unstable rock would be good examples of Type-B soils. 
 
Type-C Soil  The least stable type of soil.  Examples of Type-C soils are gravel, loamy 
sand, soft clay, submerged silt and heavy unstable rock.   
 
Unconfined Compressive Strength  Through a variety of tests, a soil’s strength is found.  
The unconfined compressive strength is the soil’s measure of bearing capacity and 
shearing resistance.  Measured as the amount of weight per square foot needed to 
collapse a soil sample. 
 
Uprights  Vertical members of a trench shoring system placed in context with the earth.  
These members usually are not placed in direct contact with one another. 
 
Vibration  When a soil or excavation site trembles and shakes rapidly due to forces such 
as loud noises or heavy equipment or traffic. 
 
Voids  Voids are empty spaces between particles of rocks. 
 
Wales  Wales are parts of a shoring system.  They are positioned horizontally and help to 
brace vertical beams and supports.  Wales can be fastened to studs with nails, clips or 
brackets. 
 
Wall Stability  The relative strength and capacity of walls of a trench. 
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Provide at least one attendant outside the permit space into which entry is 
authorized for the duration of entry operations; 
NOTE: Attendants may be assigned to monitor more than one permit space 
provided the duties described in paragraph (i) of this section can be effectively 
performed for each permit space that is monitored. Likewise, attendants may be 
stationed at any location outside the permit space to be monitored as long as the 
duties described in paragraph (i) of this section can be effectively performed for 
each permit space that is monitored. 
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Confined Space Summary 
  
A. The National Institute of Occupational Safety and Health (NIOSH) defines Confined 
Space as "any space which, by design, has limited openings for entry and exit; 
unfavorable natural ventilation which could contain or produce dangerous air 
contaminants, and which is not intended for continuous employee occupancy.” 

B. The Occupational Safety and Health Administration (OSHA) in 1926.21 "Safety 
training and education" paragraph 5, sub-paragraph ii, defines Confined Space as "any 
space having a limited means of egress, which is subject to the accumulation of toxic or 
flammable contaminants or has an oxygen deficient atmosphere. Confined or enclosed 
spaces include, but are not limited to, storage tanks, process vessels, bins, boilers, 
ventilation or exhaust ducts, sewers, underground utility vaults, tunnels, pipelines, and 
open top spaces more than 4 feet deep such as pits, tubs, vaults, and vessels." OSHA 
1926 is the construction industry standard.  
 
C. OSHA 1910.146(a) (23), the general industry standard, defines Confined Space Entry 
as "A permit-required confined space (permit space) means an enclosed space which:  
1. Is large enough and so configured that an employee can bodily enter and perform 
assigned work.  
2. Has limited or restricted means for entry or exit, (some examples are tanks, vessels, 
silos, storage bins, hoppers, vaults, pits and diked areas);  
3. Is not designed for continuous human occupancy, and has one or more of the following 
characteristics:  
 
a. Contains or has a known potential to contain a hazardous atmosphere;  
b. Contains a material with the potential for engulfment of the entrant;  
c. Has an internal configuration such that an entrant could be trapped or asphyxiated by 
inwardly converging walls or a floor which slopes downward and tapers to a smaller cross-
section;  
d. Contains any other recognized “safety or health hazard."  
 
D. The exact number of workers killed and injured each year in confined-space accidents 
is unknown. The NIOSH criteria document on confined spaces lists a study that reviewed 
20,000 accident reports filed over a three-year period.  
Analysis of those reports showed that 234 deaths and 193 injuries were linked to 276 
confined-space incidents. An OSHA report summarizing an in-house review of inspection 
case files showed that 173 fatalities resulted from 122 confined-space accidents.  
 
E. Employees assigned to work in confined spaces are not the only people at risk. A 
NIOSH study conducted in 1986 suggests that more than half of those killed in confined 
spaces were rescuers. In some cases, as many as four would-be rescuers were killed in a 
single accident.  
 
F. The practices and procedures which your Employer follows when doing confined space 
entry are designed to protect you from the hazards of entry into and working in this 
environment. Never short cut these safe work practices.  
 
G. You should know and remember that work-related accidents in confined spaces usually 
result in serious injury or death.  
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Notice the ladder safety climbing device. 
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OSHA Rule Section 
 

 
 

1910.146(d)(5)(vi) 
Immediately provide each authorized entrant or that employee's authorized representative 
with the results of any testing conducted in accord with paragraph (d) of this section. 
NOTE: Atmospheric testing conducted in accordance with Appendix B to section 
1910.146 would be considered as satisfying the requirements of this paragraph. For 
permit space operations in sewers, atmospheric testing conducted in accordance with 
Appendix B, as supplemented by Appendix E to section 1910.146, would be considered 
as satisfying the requirements of this paragraph. 
 
1910.146(d)(6) 
Provide at least one attendant outside the permit space into which entry is authorized for 
the duration of entry operations; 
NOTE: Attendants may be assigned to monitor more than one permit space provided the 
duties described in paragraph (i) of this section can be effectively performed for each 
permit space that is monitored. Likewise, attendants may be stationed at any location 
outside the permit space to be monitored as long as the duties described in paragraph (i) 
of this section can be effectively performed for each permit space that is monitored. 
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Always assist others on the crew. 
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Regulations (Standards - 29 CFR)  
Permit-required confined spaces - 1910.146  
 
1910.146(a) 
Scope and application. This section contains requirements for practices and procedures to protect 
employees in general industry from the hazards of entry into permit-required confined spaces. This 
section does not apply to agriculture, to construction, or to shipyard employment (Parts 1928, 1926, 
and 1915 of this chapter, respectively). 
 
1910.146(b) 
Definitions. 
"Acceptable entry conditions" means the conditions that must exist in a permit space to allow entry 
and to ensure that employees involved with a permit-required confined space entry can safely enter 
into and work within the space. 
"Attendant" means an individual stationed outside one or more permit spaces who monitors the 
authorized entrants and who performs all attendant's duties assigned in the employer's permit space 
program. 
"Authorized entrant" means an employee who is authorized by the employer to enter a permit space. 
"Blanking or blinding" means the absolute closure of a pipe, line, or duct by the fastening of a solid 
plate (such as a spectacle blind or a skillet blind) that completely covers the bore and that is capable 
of withstanding the maximum pressure of the pipe, line, or duct with no leakage beyond the plate. 
"Confined space" means a space that: 
(1) Is large enough and so configured that an employee can bodily enter and perform assigned work; 
and 
(2) Has limited or restricted means for entry or exit (for example, tanks, vessels, silos, storage bins, 
hoppers, vaults, and pits are spaces that may have limited means of entry.); and 
(3) Is not designed for continuous employee occupancy. 
"Double block and bleed" means the closure of a line, duct, or pipe by closing and locking or tagging 
two in-line valves and by opening and locking or tagging a drain or vent valve in the line between the 
two closed valves. 
"Emergency" means any occurrence (including any failure of hazard control or monitoring 
equipment) or event internal or external to the permit space that could endanger entrants. 
"Engulfment" means the surrounding and effective capture of a person by a liquid or finely divided 
(flowable) solid substance that can be aspirated to cause death by filling or plugging the respiratory 
system or that can exert enough force on the body to cause death by strangulation, constriction, or 
crushing. 
"Entry" means the action by which a person passes through an opening into a permit-required 
confined space. Entry includes ensuing work activities in that space and is considered to have 
occurred as soon as any part of the entrant's body breaks the plane of an opening into the space. 
"Entry permit (permit)" means the written or printed document that is provided by the employer to 
allow and control entry into a permit space and that contains the information specified in paragraph 
(f) of this section. 
"Entry supervisor" means the person (such as the employer, foreman, or crew chief) responsible for 
determining if acceptable entry conditions are present at a permit space where entry is planned, for 
authorizing entry and overseeing entry operations, and for terminating entry as required by this 
section. 
NOTE: An entry supervisor also may serve as an attendant or as an authorized entrant, as long as that 
person is trained and equipped as required by this section for each role he or she fills. Also, the duties 
of entry supervisor may be passed from one individual to another during the course of an entry 
operation. 
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"Hazardous atmosphere" means an atmosphere that may expose employees to the risk of death, 
incapacitation, impairment of ability to self-rescue (that is, escape unaided from a permit space), 
injury, or acute illness from one or more of the following causes: 
(1) Flammable gas, vapor, or mist in excess of 10 percent of its lower flammable limit (LFL); 
(2) Airborne combustible dust at a concentration that meets or exceeds its LFL; 
NOTE: This concentration may be approximated as a condition in which the dust obscures vision at a 
distance of 5 feet (1.52 m) or less. 
(3) Atmospheric oxygen concentration below 19.5 percent or above 23.5 percent; 
(4) Atmospheric concentration of any substance for which a dose or a permissible exposure limit is 
published in Subpart G, Occupational Health and Environmental Control, or in Subpart Z, Toxic and 
Hazardous Substances, of this Part and which could result in employee exposure in excess of its dose 
or permissible exposure limit; 
NOTE: An atmospheric concentration of any substance that is not capable of causing death, 
incapacitation, impairment of ability to self-rescue, injury, or acute illness due to its health effects is 
not covered by this provision. 
(5) Any other atmospheric condition that is immediately dangerous to life or health. 
NOTE: For air contaminants for which OSHA has not determined a dose or permissible exposure 
limit, other sources of information, such as Material Safety Data Sheets that comply with the Hazard 
Communication Standard, section 1910.1200 of this Part, published information, and internal 
documents can provide guidance in establishing acceptable atmospheric conditions. 
"Hot work permit" means the employer's written authorization to perform operations (for example, 
riveting, welding, cutting, burning, and heating) capable of providing a source of ignition. 
"Immediately dangerous to life or health (IDLH)" means any condition that poses an immediate or 
delayed threat to life or that would cause irreversible adverse health effects or that would interfere 
with an individual's ability to escape unaided from a permit space. 
NOTE: Some materials -- hydrogen fluoride gas and cadmium vapor, for example -- may produce 
immediate transient effects that, even if severe, may pass without medical attention, but are followed 
by sudden, possibly fatal collapse 12-72 hours after exposure. The victim "feels normal" from 
recovery from transient effects until collapse. Such materials in hazardous quantities are considered to 
be "immediately" dangerous to life or health. 
"Inerting" means the displacement of the atmosphere in a permit space by a noncombustible gas (such 
as nitrogen) to such an extent that the resulting atmosphere is noncombustible. 
NOTE: This procedure produces an IDLH oxygen-deficient atmosphere. 
"Isolation" means the process by which a permit space is removed from service and completely 
protected against the release of energy and material into the space by such means as: blanking or 
blinding; misaligning or removing sections of lines, pipes, or ducts; a double block and bleed system; 
lockout or tagout of all sources of energy; or blocking or disconnecting all mechanical linkages. 
"Line breaking" means the intentional opening of a pipe, line, or duct that is or has been carrying 
flammable, corrosive, or toxic material, an inert gas, or any fluid at a volume, pressure, or 
temperature capable of causing injury. 
"Non-permit confined space" means a confined space that does not contain or, with respect to 
atmospheric hazards, have the potential to contain any hazard capable of causing death or serious 
physical harm. 
"Oxygen deficient atmosphere" means an atmosphere containing less than 19.5 percent oxygen by 
volume. 
"Oxygen enriched atmosphere" means an atmosphere containing more than 23.5 percent oxygen by 
volume. 
"Permit-required confined space (permit space)" means a confined space that has one or more of the 
following characteristics: 
(1) Contains or has a potential to contain a hazardous atmosphere; 
(2) Contains a material that has the potential for engulfing an entrant; 
(3) Has an internal configuration such that an entrant could be trapped or asphyxiated by inwardly 
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converging walls or by a floor which slopes downward and tapers to a smaller cross-section; or 
(4) Contains any other recognized serious safety or health hazard. 
"Permit-required confined space program (permit space program)" means the employer's overall 
program for controlling, and, where appropriate, for protecting employees from, permit space hazards 
and for regulating employee entry into permit spaces. 
"Permit system" means the employer's written procedure for preparing and issuing permits for entry 
and for returning the permit space to service following termination of entry. 
"Prohibited condition" means any condition in a permit space that is not allowed by the permit during 
the period when entry is authorized. 
"Rescue service" means the personnel designated to rescue employees from permit spaces. 
"Retrieval system" means the equipment (including a retrieval line, chest or full-body harness, 
wristlets, if appropriate, and a lifting device or anchor) used for non-entry rescue of persons from 
permit spaces. 
"Testing" means the process by which the hazards that may confront entrants of a permit space are 
identified and evaluated. Testing includes specifying the tests that are to be performed in the permit 
space. 
NOTE: Testing enables employers both to devise and implement adequate control measures for the 
protection of authorized entrants and to determine if acceptable entry conditions are present 
immediately prior to, and during, entry. 
 
1910.146(c) 
General requirements. 
1910.146(c)(1) 
The employer shall evaluate the workplace to determine if any spaces are permit-required confined 
spaces. 
NOTE: Proper application of the decision flow chart in Appendix A to section 1910.146 would 
facilitate compliance with this requirement. 
1910.146(c)(2) 
If the workplace contains permit spaces, the employer shall inform exposed employees, by posting 
danger signs or by any other equally effective means, of the existence and location of and the danger 
posed by the permit spaces. 
NOTE: A sign reading DANGER -- PERMIT-REQUIRED CONFINED SPACE, DO NOT 
ENTER or using other similar language would satisfy the requirement for a sign. 
..1910.146(c)(3) 
1910.146(c)(3) 
If the employer decides that its employees will not enter permit spaces, the employer shall take 
effective measures to prevent its employees from entering the permit spaces and shall comply with 
paragraphs (c)(1), (c)(2), (c)(6), and (c)(8) of this section. 
1910.146(c)(4) 
If the employer decides that its employees will enter permit spaces, the employer shall develop and 
implement a written permit space program that complies with this section. The written program shall 
be available for inspection by employees and their authorized representatives. 
1910.146(c)(5) 
An employer may use the alternate procedures specified in paragraph (c)(5)(ii) of this section for 
entering a permit space under the conditions set forth in paragraph (c)(5)(i) of this section. 
1910.146(c)(5)(i) 
An employer whose employees enter a permit space need not comply with paragraphs (d) through (f) 
and (h) through (k) of this section, provided that: 
1910.146(c)(5)(i)(A) 
The employer can demonstrate that the only hazard posed by the permit space is an actual or potential 
hazardous atmosphere; 
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1910.146(c)(5)(i)(B) 
The employer can demonstrate that continuous forced air ventilation alone is sufficient to maintain 
that permit space safe for entry; 
..1910.146(c)(5)(i)(C)  
 
1910.146(c)(5)(i)(C) 
The employer develops monitoring and inspection data that supports the demonstrations required by 
paragraphs (c)(5)(i)(A) and (c)(5)(i)(B) of this section; 
1910.146(c)(5)(i)(D) 
If an initial entry of the permit space is necessary to obtain the data required by paragraph (c)(5)(i)(C) 
of this section, the entry is performed in compliance with paragraphs (d) through (k) of this section; 
1910.146(c)(5)(i)(E) 
The determinations and supporting data required by paragraphs (c)(5)(i)(A), (c)(5)(i)(B), and 
(c)(5)(i)(C) of this section are documented by the employer and are made available to each employee 
who enters the permit space under the terms of paragraph (c)(5) of this section or to that employee's 
authorized representative; and 
1910.146(c)(5)(i)(F) 
Entry into the permit space under the terms of paragraph (c)(5)(i) of this section is performed in 
accordance with the requirements of paragraph (c)(5)(ii) of this section. 
NOTE: See paragraph (c)(7) of this section for reclassification of a permit space after all hazards 
within the space have been eliminated. 
1910.146(c)(5)(ii) 
The following requirements apply to entry into permit spaces that meet the conditions set forth in 
paragraph (c)(5)(i) of this section. 
1910.146(c)(5)(ii)(A) 
Any conditions making it unsafe to remove an entrance cover shall be eliminated before the cover is 
removed. 
..1910.146(c)(5)(ii)(B) 
1910.146(c)(5)(ii)(B) 
When entrance covers are removed, the opening shall be promptly guarded by a railing, temporary 
cover, or other temporary barrier that will prevent an accidental fall through the opening and that will 
protect each employee working in the space from foreign objects entering the space. 
1910.146(c)(5)(ii)(C) 
Before an employee enters the space, the internal atmosphere shall be tested, with a calibrated direct-
reading instrument, for oxygen content, for flammable gases and vapors, and for potential toxic air 
contaminants, in that order. Any employee who enters the space, or that employee's authorized 
representative, shall be provided an opportunity to observe the pre-entry testing required by this 
paragraph. 
1910.146(c)(5)(ii)(C)(1) 
Oxygen content, 
1910.146(c)(5)(ii)(C)(2) 
Flammable gases and vapors, and 
1910.146(c)(5)(ii)(C)(3) 
Potential toxic air contaminants. 
1910.146(c)(5)(ii)(D) 
There may be no hazardous atmosphere within the space whenever any employee is inside the space. 
1910.146(c)(5)(ii)(E) 
Continuous forced air ventilation shall be used, as follows: 
1910.146(c)(5)(ii)(E)(1) 
An employee may not enter the space until the forced air ventilation has eliminated any hazardous 
atmosphere; 
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1910.146(c)(5)(ii)(E)(2) 
The forced air ventilation shall be so directed as to ventilate the immediate areas where an employee 
is or will be present within the space and shall continue until all employees have left the space; 
1910.146(c)(5)(ii)(E)(3) 
The air supply for the forced air ventilation shall be from a clean source and may not increase the 
hazards in the space. 
..1910.146(c)(5)(ii)(F) 
 
1910.146(c)(5)(ii)(F) 
The atmosphere within the space shall be periodically tested as necessary to ensure that the 
continuous forced air ventilation is preventing the accumulation of a hazardous atmosphere. Any 
employee who enters the space, or that employee's authorized representative, shall be provided with 
an opportunity to observe the periodic testing required by this paragraph.  
1910.146(c)(5)(ii)(G) 
If a hazardous atmosphere is detected during entry: 
1910.146(c)(5)(ii)(G)(1) 
Each employee shall leave the space immediately; 
1910.146(c)(5)(ii)(G)(2) 
The space shall be evaluated to determine how the hazardous atmosphere developed; and 
1910.146(c)(5)(ii)(G)(3) 
Measures shall be implemented to protect employees from the hazardous atmosphere before any 
subsequent entry takes place. 
1910.146(c)(5)(ii)(H) 
The employer shall verify that the space is safe for entry and that the pre-entry measures required by 
paragraph (c)(5)(ii) of this section have been taken, through a written certification that contains the 
date, the location of the space, and the signature of the person providing the certification. The 
certification shall be made before entry and shall be made available to each employee entering the 
space or to that employee's authorized representative .  
1910.146(c)(6) 
When there are changes in the use or configuration of a non-permit confined space that might 
increase the hazards to entrants, the employer shall reevaluate that space and, if necessary, reclassify 
it as a permit-required confined space. 
..1910.146(c)(7) 
1910.146(c)(7) 
A space classified by the employer as a permit-required confined space may be reclassified as a non-
permit confined space under the following procedures: 
1910.146(c)(7)(i) 
If the permit space poses no actual or potential atmospheric hazards and if all hazards within the 
space are eliminated without entry into the space, the permit space may be reclassified as a non-
permit confined space for as long as the non-atmospheric hazards remain eliminated. 
1910.146(c)(7)(ii) 
If it is necessary to enter the permit space to eliminate hazards, such entry shall be performed under 
paragraphs (d) through (k) of this section. If testing and inspection during that entry demonstrate that 
the hazards within the permit space have been eliminated, the permit space may be reclassified as a 
non-permit confined space for as long as the hazards remain eliminated. 
NOTE: Control of atmospheric hazards through forced air ventilation does not constitute elimination 
of the hazards. Paragraph (c)(5) covers permit space entry where the employer can demonstrate that 
forced air ventilation alone will control all hazards in the space. 
1910.146(c)(7)(iii) 
The employer shall document the basis for determining that all hazards in a permit space have been 
eliminated, through a certification that contains the date, the location of the space, and the signature 
of the person making the determination. The certification shall be made available to each employee 
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entering the space or to that employee's authorized representative. 
..1910.146(c)(7)(iv) 
1910.146(c)(7)(iv) 
If hazards arise within a permit space that has been declassified to a non-permit space under 
paragraph (c)(7) of this section, each employee in the space shall exit the space. The employer shall 
then reevaluate the space and determine whether it must be reclassified as a permit space, in 
accordance with other applicable provisions of this section. 
1910.146(c)(8) 
When an employer (host employer) arranges to have employees of another employer (contractor) 
perform work that involves permit space entry, the host employer shall: 
1910.146(c)(8)(i) 
Inform the contractor that the workplace contains permit spaces and that permit space entry is allowed 
only through compliance with a permit space program meeting the requirements of this section; 
1910.146(c)(8)(ii) 
Apprise the contractor of the elements, including the hazards identified and the host employer's 
experience with the space, that make the space in question a permit space; 
1910.146(c)(8)(iii) 
Apprise the contractor of any precautions or procedures that the host employer has implemented for 
the protection of employees in or near permit spaces where contractor personnel will be working; 
1910.146(c)(8)(iv) 
Coordinate entry operations with the contractor, when both host employer personnel and contractor 
personnel will be working in or near permit spaces, as required by paragraph (d)(11) of this section; 
and 
..1910.146(c)(8)(v) 
1910.146(c)(8)(v) 
Debrief the contractor at the conclusion of the entry operations regarding the permit space program 
followed and regarding any hazards confronted or created in permit spaces during entry operations. 
1910.146(c)(9) 
In addition to complying with the permit space requirements that apply to all employers, each 
contractor who is retained to perform permit space entry operations shall: 
1910.146(c)(9)(i) 
Obtain any available information regarding permit space hazards and entry operations from the host 
employer; 
1910.146(c)(9)(ii) 
Coordinate entry operations with the host employer, when both host employer personnel and 
contractor personnel will be working in or near permit spaces, as required by paragraph (d)(11) of this 
section; and 
1910.146(c)(9)(iii) 
Inform the host employer of the permit space program that the contractor will follow and of any 
hazards confronted or created in permit spaces, either through a debriefing or during the entry 
operation. 
1910.146(d) 
Permit-required confined space program (permit space program). Under the permit space program 
required by paragraph (c)(4) of this section, the employer shall: 
1910.146(d)(1) 
Implement the measures necessary to prevent unauthorized entry; 
..1910.146(d)(2) 
1910.146(d)(2) 
Identify and evaluate the hazards of permit spaces before employees enter them; 
1910.146(d)(3)  
Develop and implement the means, procedures, and practices necessary for safe permit space entry 
operations, including, but not limited to, the following: 
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1910.146(d)(3)(i) 
Specifying acceptable entry conditions; 
1910.146(d)(3)(ii) 
Providing each authorized entrant or that employee's authorized representative with the opportunity to 
observe any monitoring or testing of permit spaces; 
1910.146(d)(3)(iii) 
Isolating the permit space; 
1910.146(d)(3)(iv) 
Purging, inerting, flushing, or ventilating the permit space as necessary to eliminate or control 
atmospheric hazards; 
1910.146(d)(3)(v) 
Providing pedestrian, vehicle, or other barriers as necessary to protect entrants from external hazards; 
and 
1910.146(d)(3)(vi) 
Verifying that conditions in the permit space are acceptable for entry throughout the duration of an 
authorized entry. 
1910.146(d)(4) 
Provide the following equipment (specified in paragraphs (d)(4)(i) through (d)(4)(ix) of this section) 
at no cost to employees, maintain that equipment properly, and ensure that employees use that 
equipment properly: 
..1910.146(d)(4)(i) 
1910.146(d)(4)(i) 
Testing and monitoring equipment needed to comply with paragraph (d)(5) of this section; 
1910.146(d)(4)(ii) 
Ventilating equipment needed to obtain acceptable entry conditions; 
1910.146(d)(4)(iii) 
Communications equipment necessary for compliance with paragraphs (h)(3) and (i)(5) of this 
section; 
1910.146(d)(4)(iv) 
Personal protective equipment insofar as feasible engineering and work practice controls do not 
adequately protect employees; 
1910.146(d)(4)(v) 
Lighting equipment needed to enable employees to see well enough to work safely and to exit the 
space quickly in an emergency; 
1910.146(d)(4)(vi) 
Barriers and shields as required by paragraph (d)(3)(iv) of this section; 
1910.146(d)(4)(vii) 
Equipment, such as ladders, needed for safe ingress and egress by authorized entrants; 
1910.146(d)(4)(viii) 
Rescue and emergency equipment needed to comply with paragraph (d)(9) of this section, except to 
the extent that the equipment is provided by rescue services; and 
1910.146(d)(4)(ix) 
Any other equipment necessary for safe entry into and rescue from permit spaces. 
..1910.146(d)(5) 
1910.146(d)(5) 
Evaluate permit space conditions as follows when entry operations are conducted: 
1910.146(d)(5)(i) 
Test conditions in the permit space to determine if acceptable entry conditions exist before entry is 
authorized to begin, except that, if isolation of the space is infeasible because the space is large or is 
part of a continuous system (such as a sewer), pre-entry testing shall be performed to the extent 
feasible before entry is authorized and, if entry is authorized, entry conditions shall be continuously 
monitored in the areas where authorized entrants are working; 



 

 

Confined Space Training Original Version 

182

1910.146(d)(5)(ii) 
Test or monitor the permit space as necessary to determine if acceptable entry conditions are being 
maintained during the course of entry operations; and 
1910.146(d)(5)(iii) 
When testing for atmospheric hazards, test first for oxygen, then for combustible gases and vapors, 
and then for toxic gases and vapors. 
1910.146(d)(5)(iv) 
Provide each authorized entrant or that employee's authorized representative an opportunity to 
observe the pre-entry and any subsequent testing or monitoring of permit spaces; 
1910.146(d)(5)(v) 
Reevaluate the permit space in the presence of any authorized entrant or that employee's authorized 
representative who requests that the employer conduct such reevaluation because the entrant or 
representative has reason to believe that the evaluation of that space may not have been adequate; 
 
1910.146(d)(5)(vi) 
Immediately provide each authorized entrant or that employee's authorized representative with the 
results of any testing conducted in accord with paragraph (d) of this section. 
NOTE: Atmospheric testing conducted in accordance with Appendix B to section 1910.146 would be 
considered as satisfying the requirements of this paragraph. For permit space operations in sewers, 
atmospheric testing conducted in accordance with Appendix B, as supplemented by Appendix E to 
section 1910.146, would be considered as satisfying the requirements of this paragraph. 
1910.146(d)(6) 
Provide at least one attendant outside the permit space into which entry is authorized for the duration 
of entry operations; 
NOTE: Attendants may be assigned to monitor more than one permit space provided the duties 
described in paragraph (i) of this section can be effectively performed for each permit space that is 
monitored. Likewise, attendants may be stationed at any location outside the permit space to be 
monitored as long as the duties described in paragraph (i) of this section can be effectively performed 
for each permit space that is monitored. 
..1910.146(d)(7) 
1910.146(d)(7) 
If multiple spaces are to be monitored by a single attendant, include in the permit program the means 
and procedures to enable the attendant to respond to an emergency affecting one or more of the 
permit spaces being monitored without distraction from the attendant's responsibilities under 
paragraph (i) of this section; 
1910.146(d)(8) 
Designate the persons who are to have active roles (as, for example, authorized entrants, attendants, 
entry supervisors, or persons who test or monitor the atmosphere in a permit space) in entry 
operations, identify the duties of each such employee, and provide each such employee with the 
training required by paragraph (g) of this section; 
1910.146(d)(9) 
Develop and implement procedures for summoning rescue and emergency services, for rescuing 
entrants from permit spaces, for providing necessary emergency services to rescued employees, and 
for preventing unauthorized personnel from attempting a rescue; 
1910.146(d)(10) 
Develop and implement a system for the preparation, issuance, use, and cancellation of entry permits 
as required by this section; 
1910.146(d)(11) 
Develop and implement procedures to coordinate entry operations when employees of more than one 
employer are working simultaneously as authorized entrants in a permit space, so that employees of 
one employer do not endanger the employees of any other employer; 
..1910.146(d)(12) 
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1910.146(d)(12) 
Develop and implement procedures (such as closing off a permit space and canceling the permit) 
necessary for concluding the entry after entry operations have been completed; 
1910.146(d)(13) 
Review entry operations when the employer has reason to believe that the measures taken under the 
permit space program may not protect employees and revise the program to correct deficiencies found 
to exist before subsequent entries are authorized; and 
NOTE: Examples of circumstances requiring the review of the permit space program are: any 
unauthorized entry of a permit space, the detection of a permit space hazard not covered by the 
permit, the detection of a condition prohibited by the permit, the occurrence of an injury or near-miss 
during entry, a change in the use or configuration of a permit space, and employee complaints about 
the effectiveness of the program. 
1910.146(d)(14) 
Review the permit space program, using the canceled permits retained under paragraph (e)(6) of this 
section within 1 year after each entry and revise the program as necessary, to ensure that employees 
participating in entry operations are protected from permit space hazards. 
NOTE: Employers may perform a single annual review covering all entries performed during a 12-
month period. If no entry is performed during a 12-month period, no review is necessary. 
Appendix C to section 1910.146 presents examples of permit space programs that are considered to 
comply with the requirements of paragraph (d) of this section. 
1910.146(e) 
Permit system. 
1910.146(e)(1) 
Before entry is authorized, the employer shall document the completion of measures required by 
paragraph (d)(3) of this section by preparing an entry permit. 
NOTE: Appendix D to section 1910.146 presents examples of permits whose elements are considered 
to comply with the requirements of this section. 
1910.146(e)(2) 
Before entry begins, the entry supervisor identified on the permit shall sign the entry permit to 
authorize entry. 
1910.146(e)(3) 
The completed permit shall be made available at the time of entry to all authorized entrants or their 
authorized representatives, by posting it at the entry portal or by any other equally effective means, so 
that the entrants can confirm that pre-entry preparations have been completed. 
..1910.146(e)(4) 
1910.146(e)(4) 
The duration of the permit may not exceed the time required to complete the assigned task or job 
identified on the permit in accordance with paragraph (f)(2) of this section. 
1910.146(e)(5) 
The entry supervisor shall terminate entry and cancel the entry permit when: 
1910.146(e)(5)(i) 
The entry operations covered by the entry permit have been completed; or 
1910.146(e)(5)(ii) 
A condition that is not allowed under the entry permit arises in or near the permit space. 
1910.146(e)(6) 
The employer shall retain each canceled entry permit for at least 1 year to facilitate the review of the 
permit-required confined space program required by paragraph (d)(14) of this section. Any problems 
encountered during an entry operation shall be noted on the pertinent permit so that appropriate 
revisions to the permit space program can be made. 
1910.146(f) 
Entry permit. The entry permit that documents compliance with this section and authorizes entry to a 
permit space shall identify: 
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1910.146(f)(1) 
The permit space to be entered; 
1910.146(f)(2) 
The purpose of the entry; 
..1910.146(f)(3)  
1910.146(f)(3) 
The date and the authorized duration of the entry permit; 
1910.146(f)(4) 
The authorized entrants within the permit space, by name or by such other means (for example, 
through the use of rosters or tracking systems) as will enable the attendant to determine quickly and 
accurately, for the duration of the permit, which authorized entrants are inside the permit space; 
NOTE: This requirement may be met by inserting a reference on the entry permit as to the means 
used, such as a roster or tracking system, to keep track of the authorized entrants within the permit 
space. 
1910.146(f)(5) 
The personnel, by name, currently serving as attendants; 
1910.146(f)(6) 
The individual, by name, currently serving as entry supervisor, with a space for the signature or 
initials of the entry supervisor who originally authorized entry; 
1910.146(f)(7) 
The hazards of the permit space to be entered; 
1910.146(f)(8) 
The measures used to isolate the permit space and to eliminate or control permit space hazards before 
entry; 
NOTE: Those measures can include the lockout or tagging of equipment and procedures for purging, 
inerting, ventilating, and flushing permit spaces. 
1910.146(f)(9) 
The acceptable entry conditions; 
1910.146(f)(10) 
The results of initial and periodic tests performed under paragraph (d)(5) of this section, accompanied 
by the names or initials of the testers and by an indication of when the tests were performed; 
..1910.146(f)(11) 
1910.146(f)(11) 
The rescue and emergency services that can be summoned and the means (such as the equipment to 
use and the numbers to call) for summoning those services; 
1910.146(f)(12) 
The communication procedures used by authorized entrants and attendants to maintain contact during 
the entry; 
1910.146(f)(13) 
Equipment, such as personal protective equipment, testing equipment, communications equipment, 
alarm systems, and rescue equipment, to be provided for compliance with this section; 
1910.146(f)(14) 
Any other information whose inclusion is necessary, given the circumstances of the particular 
confined space, in order to ensure employee safety; and (15) Any additional permits, such as for hot 
work, that have been issued to authorize work in the permit space. 
1910.146(g) 
Training. 
1910.146(g)(1) 
The employer shall provide training so that all employees whose work is regulated by this section 
acquire the understanding, knowledge, and skills necessary for the safe performance of the duties 
assigned under this section. 
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1910.146(g)(2) 
Training shall be provided to each affected employee: 
1910.146(g)(2)(i) 
Before the employee is first assigned duties under this section; 
..1910.146(g)(2)(ii)  
1910.146(g)(2)(ii) 
Before there is a change in assigned duties; 
1910.146(g)(2)(iii) 
Whenever there is a change in permit space operations that presents a hazard about which an 
employee has not previously been trained; 
1910.146(g)(2)(iv) 
Whenever the employer has reason to believe either that there are deviations from the permit space 
entry procedures required by paragraph (d)(3) of this section or that there are inadequacies in the 
employee's knowledge or use of these procedures. 
1910.146(g)(3) 
The training shall establish employee proficiency in the duties required by this section and shall 
introduce new or revised procedures, as necessary, for compliance with this section. 
1910.146(g)(4) 
The employer shall certify that the training required by paragraphs (g)(1) through (g)(3) of this 
section has been accomplished. The certification shall contain each employee's name, the signatures 
or initials of the trainers, and the dates of training. The certification shall be available for inspection 
by employees and their authorized representatives. 
1910.146(h) 
Duties of authorized entrants. The employer shall ensure that all authorized entrants: 
..1910.146(h)(1) 
1910.146(h)(1) 
Know the hazards that may be faced during entry, including information on the mode, signs or 
symptoms, and consequences of the exposure; 
1910.146(h)(2) 
Properly use equipment as required by paragraph (d)(4) of this section; 
1910.146(h)(3) 
Communicate with the attendant as necessary to enable the attendant to monitor entrant status and to 
enable the attendant to alert entrants of the need to evacuate the space as required by paragraph (i)(6) 
of this section; 
1910.146(h)(4) 
Alert the attendant whenever: 
1910.146(h)(4)(i) 
The entrant recognizes any warning sign or symptom of exposure to a dangerous situation, or 
1910.146(h)(4)(ii) 
The entrant detects a prohibited condition; and 
1910.146(h)(5) 
Exit from the permit space as quickly as possible whenever: 
1910.146(h)(5)(i) 
An order to evacuate is given by the attendant or the entry supervisor, 
1910.146(h)(5)(ii) 
The entrant recognizes any warning sign or symptom of exposure to a dangerous situation, 
..1910.146(h)(5)(iii) 
1910.146(h)(5)(iii) 
The entrant detects a prohibited condition, or 
1910.146(h)(5)(iv) 
An evacuation alarm is activated. 
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1910.146(i) 
Duties of attendants. The employer shall ensure that each attendant: 
1910.146(i)(1) 
Knows the hazards that may be faced during entry, including information on the mode, signs or 
symptoms, and consequences of the exposure; 
1910.146(i)(2) 
Is aware of possible behavioral effects of hazard exposure in authorized entrants; 
1910.146(i)(3) 
Continuously maintains an accurate count of authorized entrants in the permit space and ensures that 
the means used to identify authorized entrants under paragraph (f)(4) of this section accurately 
identifies who is in the permit space; 
1910.146(i)(4) 
Remains outside the permit space during entry operations until relieved by another attendant; 
NOTE: When the employer's permit entry program allows attendant entry for rescue, attendants may 
enter a permit space to attempt a rescue if they have been trained and equipped for rescue operations 
as required by paragraph (k)(1) of this section and if they have been relieved as required by paragraph 
(i)(4) of this section. 
1910.146(i)(5) 
Communicates with authorized entrants as necessary to monitor entrant status and to alert entrants of 
the need to evacuate the space under paragraph (i)(6) of this section; 
..1910.146(i)(6)  
1910.146(i)(6) 
Monitors activities inside and outside the space to determine if it is safe for entrants to remain in the 
space and orders the authorized entrants to evacuate the permit space immediately under any of the 
following conditions; 
1910.146(i)(6)(i) 
If the attendant detects a prohibited condition; 
1910.146(i)(6)(ii) 
If the attendant detects the behavioral effects of hazard exposure in an authorized entrant; 
1910.146(i)(6)(iii) 
If the attendant detects a situation outside the space that could endanger the authorized entrants; or 
1910.146(i)(6)(iv) 
If the attendant cannot effectively and safely perform all the duties required under paragraph (i) of 
this section; 
1910.146(i)(7) 
Summon rescue and other emergency services as soon as the attendant determines that authorized 
entrants may need assistance to escape from permit space hazards; 
1910.146(i)(8) 
Takes the following actions when unauthorized persons approach or enter a permit space while entry 
is underway: 
1910.146(i)(8)(i) 
Warn the unauthorized persons that they must stay away from the permit space; 
..1910.146(i)(8)(ii) 
1910.146(i)(8)(ii) 
Advise the unauthorized persons that they must exit immediately if they have entered the permit 
space; and 
1910.146(i)(8)(iii) 
Inform the authorized entrants and the entry supervisor if unauthorized persons have entered the 
permit space; 
1910.146(i)(9) 
Performs non-entry rescues as specified by the employer's rescue procedure; and 
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1910.146(i)(10) 
Performs no duties that might interfere with the attendant's primary duty to monitor and protect the 
authorized entrants. 
1910.146(j) 
Duties of entry supervisors. The employer shall ensure that each entry supervisor: 
1910.146(j)(1) 
Knows the hazards that may be faced during entry, including information on the mode, signs or 
symptoms, and consequences of the exposure; 
1910.146(j)(2) 
Verifies, by checking that the appropriate entries have been made on the permit, that all tests 
specified by the permit have been conducted and that all procedures and equipment specified by the 
permit are in place before endorsing the permit and allowing entry to begin; 
..1910.146(j)(3) 
1910.146(j)(3) 
Terminates the entry and cancels the permit as required by paragraph (e)(5) of this section; 
1910.146(j)(4) 
Verifies that rescue services are available and that the means for summoning them are operable; 
1910.146(j)(5) 
Removes unauthorized individuals who enter or who attempt to enter the permit space during entry 
operations; and 
1910.146(j)(6) 
Determines, whenever responsibility for a permit space entry operation is transferred and at intervals 
dictated by the hazards and operations performed within the space that entry operations remain 
consistent with terms of the entry permit and that acceptable entry conditions are maintained. 
1910.146(k) 
Rescue and emergency services. 
1910.146(k)(1) 
An employer who designates rescue and emergency services, pursuant to paragraph (d)(9) of this 
section, shall: 
1910.146(k)(1)(i) 
Evaluate a prospective rescuer's ability to respond to a rescue summons in a timely manner, 
considering the hazard(s) identified;  
 
Note to paragraph (k)(l)(i): What will be considered timely will vary according to the specific hazards 
involved in each entry. For example, §1910.134, Respiratory Protection, requires that employers 
provide a standby person or persons capable of immediate action to rescue employee(s) wearing 
respiratory protection while in work areas defined as IDLH atmospheres. 
..1910.146(k)(1)(ii) 
1910.146(k)(1)(ii) 
Evaluate a prospective rescue service's ability, in terms of proficiency with rescue-related tasks and 
equipment, to function appropriately while rescuing entrants from the particular permit space or types 
of permit spaces identified; 
1910.146(k)(1)(iii) 
Select a rescue team or service from those evaluated that: 
1910.146(k)(1)(iii)(A) 
Has the capability to reach the victim(s) within a time frame that is appropriate for the permit space 
hazard(s) identified; 
1910.146(k)(1)(iii)(B) 
Is equipped for and proficient in performing the needed rescue services; 
1910.146(k)(1)(iv) 
Inform each rescue team or service of the hazards they may confront when called on to perform 
rescue at the site; and 
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1910.146(k)(1)(v) 
Provide the rescue team or service selected with access to all permit spaces from which rescue may be 
necessary so that the rescue service can develop appropriate rescue plans and practice rescue 
operations. 
Note to paragraph (k)(1): Non-mandatory Appendix F contains examples of criteria which employers 
can use in evaluating prospective rescuers as required by paragraph (k)(l) of this section. 
1910.146(k)(2) 
An employer whose employees have been designated to provide permit space rescue and emergency 
services shall take the following measures: 
1910.146(k)(2)(i) 
Provide affected employees with the personal protective equipment (PPE) needed to conduct permit 
space rescues safely and train affected employees so they are proficient in the use of that PPE, at no 
cost to those employees; 
1910.146(k)(2)(ii) 
Train affected employees to perform assigned rescue duties. The employer must ensure that such 
employees successfully complete the training required to establish proficiency as an authorized 
entrant, as provided by paragraphs (g) and (h) of this section; 
1910.146(k)(2)(iii) 
Train affected employees in basic first-aid and cardiopulmonary resuscitation (CPR). The employer 
shall ensure that at least one member of the rescue team or service holding a current certification in 
first aid and CPR is available; and 
1910.146(k)(2)(iv) 
Ensure that affected employees practice making permit space rescues at least once every 12 months, 
by means of simulated rescue operations in which they remove dummies, manikins, or actual persons 
from the actual permit spaces or from representative permit spaces. Representative permit spaces 
shall, with respect to opening size, configuration, and accessibility, simulate the types of permit 
spaces from which rescue is to be performed. 
..1910.146(k)(3)  
1910.146(k)(3) 
To facilitate non-entry rescue, retrieval systems or methods shall be used whenever an authorized 
entrant enters a permit space, unless the retrieval equipment would increase the overall risk of entry 
or would not contribute to the rescue of the entrant. Retrieval systems shall meet the following 
requirements. 
1910.146(k)(3)(i) 
Each authorized entrant shall use a chest or full body harness, with a retrieval line attached at the 
center of the entrant's back near shoulder level, above the entrant's head, or at another point which the 
employer can establish presents a profile small enough for the successful removal of the entrant. 
Wristlets may be used in lieu of the chest or full body harness if the employer can demonstrate that 
the use of a chest or full body harness is infeasible or creates a greater hazard and that the use of 
wristlets is the safest and most effective alternative. 
1910.146(k)(3)(ii) 
The other end of the retrieval line shall be attached to a mechanical device or fixed point outside the 
permit space in such a manner that rescue can begin as soon as the rescuer becomes aware that rescue 
is necessary. A mechanical device shall be available to retrieve personnel from vertical type permit 
spaces more than 5 feet (1.52 m) deep 
1910.146(k)(4) 
If an injured entrant is exposed to a substance for which a Material Safety Data Sheet (MSDS) or 
other similar written information is required to be kept at the worksite, that MSDS or written 
information shall be made available to the medical facility treating the exposed entrant. 
..1910.146(l) 
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Employee participation. 
1910.146(l)(1) 
Employers shall consult with affected employees and their authorized representatives on the 
development and implementation of all aspects of the permit space program required by paragraph (c) 
of this section. 
1910.146(l)(2) 
Employers shall make available to affected employees and their authorized representatives all 
information required to be developed by this section. 
[58 FR 4549, Jan. 14, 1993; 58 FR 34845, June 29, 1993; 59 FR 26115, May 19, 1994; 63 FR 66038, 
Dec. 1, 1998] 
 

Other Related Rules 
1926.21(b)(6)  
1926.21(b)(6)(i)  

All employees required to enter into confined or enclosed spaces shall be instructed as to the 
nature of the hazards involved, the necessary precautions to be taken, and in the use of 
protective and emergency equipment required. The employer shall comply with any specific 
regulations that apply to work in dangerous or potentially dangerous areas. 

1926.21(b)(6)(ii)  

For purposes of paragraph (b)(6)(i) of this section, "confined or enclosed space" means any 
space having a limited means of egress, which is subject to the accumulation of toxic or 
flammable contaminants or has an oxygen deficient atmosphere. Confined or enclosed spaces 
include, but are not limited to, storage tanks, process vessels, bins, boilers, ventilation or 
exhaust ducts, sewers, underground utility vaults, tunnels, pipelines, and open top spaces 
more than 4 feet in depth such as pits, tubs, vaults, and vessels. 
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29 CFR 1910.146 App C 

Examples of Permit-required Confined Space Programs 

Example 1. 

Workplace. Sewer entry. 

Potential hazards. The employees could be exposed to the following: 

Engulfment. 

Presence of toxic gases. Equal to or more than 10 ppm hydrogen sulfide measured as an 8-hour time-
weighted average. If the presence of other toxic contaminants is suspected, specific monitoring 
programs will be developed. 

Presence of explosive/flammable gases. Equal to or greater than 10% of the lower flammable limit 
(LFL). 

Oxygen Deficiency. A concentration of oxygen in the atmosphere equal to or less than 19.5% by 
volume. 

A. ENTRY WITHOUT PERMIT/ATTENDANT 

Certification. Confined spaces may be entered without the need for a written permit or attendant 
provided that the space can be maintained in a safe condition for entry by mechanical ventilation 
alone, as provided in 1910.146(c)(5). All spaces shall be considered permit-required confined spaces 
until the pre-entry procedures demonstrate otherwise. Any employee required or permitted to pre-
check or enter an enclosed/confined space shall have successfully completed, as a minimum, the 
training as required by the following sections of these procedures. A written copy of operating and 
rescue procedures as required by these procedures shall be at the work site for the duration of the job. 
The Confined Space Pre-Entry Check List must be completed by the LEAD WORKER before entry 
into a confined space. This list verifies completion of items listed below. This check list shall be kept 
at the job site for duration of the job. If circumstances dictate an interruption in the work, the permit 
space must be re-evaluated and a new check list must be completed. 

Control of atmospheric and engulfment hazards. 

Pumps and Lines. All pumps and lines which may reasonably cause contaminants to flow into the 
space shall be disconnected, blinded and locked out, or effectively isolated by other means to prevent 
development of dangerous air contamination or engulfment. Not all laterals to sewers or storm drains 
require blocking. However, where experience or knowledge of industrial use indicates there is a 
reasonable potential for contamination of air or engulfment into an occupied sewer, then all affected 
laterals shall be blocked. If blocking and/or isolation requires entry into the space the provisions for 
entry into a permit-required confined space must be implemented. 

Surveillance. The surrounding area shall be surveyed to avoid hazards such as drifting vapors from 
the tanks, piping, or sewers. 

Testing. The atmosphere within the space will be tested to determine whether dangerous air 
contamination and/or oxygen deficiency exists. Detector tubes, alarm only gas monitors and 
explosion meters are examples of monitoring equipment that may be used to test permit space 
atmospheres. Testing shall be performed by the LEAD WORKER who has successfully completed 
the Gas Detector training for the monitor he will use.  
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The minimum parameters to be monitored are oxygen deficiency, LFL, and hydrogen sulfide 
concentration. A written record of the pre-entry test results shall be made and kept at the work site for 
the duration of the job. The supervisor will certify in writing, based upon the results of the pre-entry 
testing, that all hazards have been eliminated. Affected employees shall be able to review the testing 
results. The most hazardous conditions shall govern when work is being performed in two adjoining, 
connecting spaces. 

Entry Procedures. If there are no non-atmospheric hazards present and if the pre-entry tests show 
there is no dangerous air contamination and/or oxygen deficiency within the space and there is no 
reason to believe that any is likely to develop, entry into and work within may proceed. Continuous 
testing of the atmosphere in the immediate vicinity of the workers within the space shall be 
accomplished. The workers will immediately leave the permit space when any of the gas monitor 
alarm set points are reached as defined. Workers will not return to the area until a SUPERVISOR 
who has completed the gas detector training has used a direct reading gas detector to evaluate the 
situation and has determined that it is safe to enter. 

Rescue. Arrangements for rescue services are not required where there is no attendant. See the rescue 
portion of section B., below, for instructions regarding rescue planning where an entry permit is 
required. 

B. ENTRY PERMIT REQUIRED 

Permits. Confined Space Entry Permit. All spaces shall be considered permit-required confined 
spaces until the pre-entry procedures demonstrate otherwise. Any employee required or permitted to 
pre-check or enter a permit-required confined space shall have successfully completed, as a 
minimum, the training as required by the following sections of these procedures. A written copy of 
operating and rescue procedures as required by these procedures shall be at the work site for the 
duration of the job. The Confined Space Entry Permit must be completed before approval can be 
given to enter a permit-required confined space. This permit verifies completion of items listed 
below. This permit shall be kept at the job site for the duration of the job. If circumstances cause an 
interruption in the work or a change in the alarm conditions for which entry was approved, a new 
Confined Space Entry Permit must be completed. 

Control of atmospheric and engulfment hazards. 

Surveillance. The surrounding area shall be surveyed to avoid hazards such as drifting vapors from 
tanks, piping or sewers. 

Testing. The confined space atmosphere shall be tested to determine whether dangerous air 
contamination and/or oxygen deficiency exists. A direct reading gas monitor shall be used. Testing 
shall be performed by the SUPERVISOR who has successfully completed the gas detector training 
for the monitor he will use. The minimum parameters to be monitored are oxygen deficiency, LFL 
and hydrogen sulfide concentration. A written record of the pre-entry test results shall be made and 
kept at the work site for the duration of the job. Affected employees shall be able to review the testing 
results. The most hazardous conditions shall govern when work is being performed in two adjoining, 
connected spaces. 

Space Ventilation. Mechanical ventilation systems, where applicable, shall be set at 100% outside air. 
Where possible, open additional manholes to increase air circulation. Use portable blowers to 
augment natural circulation if needed. After a suitable ventilating period, repeat the testing. Entry 
may not begin until testing has demonstrated that the hazardous atmosphere has been eliminated. 
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Entry Procedures. The following procedure shall be observed under any of the following conditions: 
1.) Testing demonstrates the existence of dangerous or deficient conditions and additional ventilation 
cannot reduce concentrations to safe levels; 2.) The atmosphere tests as safe but unsafe conditions can 
reasonably be expected to develop; 3.) It is not feasible to provide for ready exit from spaces 
equipped with automatic fire suppression systems and it is not practical or safe to deactivate such 
systems; or 4.) An emergency exists and it is not feasible to wait for pre-entry procedures to take 
effect. 

All personnel must be trained. A self contained breathing apparatus shall be worn by any person 
entering the space. At least one worker shall stand by the outside of the space ready to give assistance 
in case of emergency. The standby worker shall have a self contained breathing apparatus available 
for immediate use. There shall be at least one additional worker within sight or call of the standby 
worker. Continuous powered communications shall be maintained between the worker within the 
confined space and standby personnel. 

If at any time there is any questionable action or non-movement by the worker inside, a verbal check 
will be made. If there is no response, the worker will be moved immediately. Exception: If the worker 
is disabled due to falling or impact, he/she shall not be removed from the confined space unless there 
is immediate danger to his/her life. Local fire department rescue personnel shall be notified 
immediately. The standby worker may only enter the confined space in case of an emergency 
(wearing the self contained breathing apparatus) and only after being relieved by another worker. 
Safety belt or harness with attached lifeline shall be used by all workers entering the space with the 
free end of the line secured outside the entry opening. The standby worker shall attempt to remove a 
disabled worker via his lifeline before entering the space. 

When practical, these spaces shall be entered through side openings -- those within 3 1/2 feet (1.07 m) 
of the bottom. When entry must be through a top opening, the safety belt shall be of the harness type 
that suspends a person upright and a hoisting device or similar apparatus shall be available for lifting 
workers out of the space. 

In any situation where their use may endanger the worker, use of a hoisting device or safety belt and 
attached lifeline may be discontinued. 

When dangerous air contamination is attributable to flammable and/or explosive substances, lighting 
and electrical equipment shall be Class 1, Division 1 rated per National Electrical Code and no 
ignition sources shall be introduced into the area. 

Continuous gas monitoring shall be performed during all confined space operations. If alarm 
conditions change adversely, entry personnel shall exit the confined space and a new confined space 
permit issued. 

Rescue. Call the fire department services for rescue. Where immediate hazards to injured personnel 
are present, workers at the site shall implement emergency procedures to fit the situation. 

Example 2. 

Workplace. Meat and poultry rendering plants. 

Cookers and dryers are either batch or continuous in their operation. Multiple batch cookers are 
operated in parallel. When one unit of a multiple set is shut down for repairs, means are available to 
isolate that unit from the others which remain in operation. 
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Cookers and dryers are horizontal, cylindrical vessels equipped with a center, rotating shaft and 
agitator paddles or discs.  

If the inner shell is jacketed, it is usually heated with steam at pressures up to 150 psig (1034.25 kPa). 
The rotating shaft assembly of the continuous cooker or dryer is also steam heated. 

Potential Hazards. The recognized hazards associated with cookers and dryers are the risk that 
employees could be: 

1. Struck or caught by rotating agitator; 

2. Engulfed in raw material or hot, recycled fat; 

3. Burned by steam from leaks into the cooker/dryer steam jacket or the condenser duct system if 
steam valves are not properly closed and locked out; 

4. Burned by contact with hot metal surfaces, such as the agitator shaft assembly, or inner shell of the 
cooker/dryer; 

5. Heat stress caused by warm atmosphere inside cooker/dryer; 

6. Slipping and falling on grease in the cooker/dryer; 

7. Electrically shocked by faulty equipment taken into the cooker/dryer; 

8. Burned or overcome by fire or products of combustion; or 

9. Overcome by fumes generated by welding or cutting done on grease covered surfaces. 

Permits. The supervisor in this case is always present at the cooker/dryer or other permit entry 
confined space when entry is made. The supervisor must follow the pre-entry isolation procedures 
described in the entry permit in preparing for entry, and ensure that the protective clothing, ventilating 
equipment and any other equipment required by the permit are at the entry site. 

Control of hazards. Mechanical. Lock out main power switch to agitator motor at main power panel. 
Affix tag to the lock to inform others that a permit entry confined space entry is in progress. 

Engulfment. Close all valves in the raw material blow line. Secure each valve in its closed position 
using chain and lock. Attach a tag to the valve and chain warning that a permit entry confined space 
entry is in progress. The same procedure shall be used for securing the fat recycle valve. 

Burns and heat stress. Close steam supply valves to jacket and secure with chains and tags. Insert 
solid blank at flange in cooker vent line to condenser manifold duct system. Vent cooker/dryer by 
opening access door at discharge end and top center door to allow natural ventilation throughout the 
entry. If faster cooling is needed, use a portable ventilation fan to increase ventilation. Cooling water 
may be circulated through the jacket to reduce both outer and inner surface temperatures of 
cooker/dryers faster. Check air and inner surface temperatures in cooker/dryer to assure they are 
within acceptable limits before entering, or use proper protective clothing. 

Fire and fume hazards. Careful site preparation, such as cleaning the area within 4 inches (10.16 cm) 
of all welding or torch cutting operations, and proper ventilation are the preferred controls. All 
welding and cutting operations shall be done in accordance with the requirements of 29 CFR Part 
1910, Subpart Q, OSHA's welding standard. Proper ventilation may be achieved by local exhaust 
ventilation, or the use of portable ventilation fans, or a combination of the two practices. 
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Electrical shock. Electrical equipment used in cooker/dryers shall be in serviceable condition. 

Slips and falls. Remove residual grease before entering cooker/dryer. 

Attendant. The supervisor shall be the attendant for employees entering cooker/dryers. 

Permit. The permit shall specify how isolation shall be done and any other preparations needed before 
making entry. This is especially important in parallel arrangements of cooker/dryers so that the entire 
operation need not be shut down to allow safe entry into one unit. 

Rescue. When necessary, the attendant shall call the fire department as previously arranged. 

Example 3. 

Workplace. Workplaces where tank cars, trucks, and trailers, dry bulk tanks and trailers, railroad tank 
cars, and similar portable tanks are fabricated or serviced. 

A. During fabrication. These tanks and dry-bulk carriers are entered repeatedly throughout the 
fabrication process. These products are not configured identically, but the manufacturing processes by 
which they are made are very similar. 

Sources of hazards. In addition to the mechanical hazards arising from the risks that an entrant would 
be injured due to contact with components of the tank or the tools being used, there is also the risk 
that a worker could be injured by breathing fumes from welding materials or mists or vapors from 
materials used to coat the tank interior. In addition, many of these vapors and mists are flammable, so 
the failure to properly ventilate a tank could lead to a fire or explosion. 

Control of hazards. 

Welding. Local exhaust ventilation shall be used to remove welding fumes once the tank or carrier is 
completed to the point that workers may enter and exit only through a manhole. (Follow the 
requirements of 29 CFR 1910, Subpart Q, OSHA's welding standard, at all times.) Welding gas tanks 
may never be brought into a tank or carrier that is a permit entry confined space. 

Application of interior coatings/linings. Atmospheric hazards shall be controlled by forced air 
ventilation sufficient to keep the atmospheric concentration of flammable materials below 10% of the 
lower flammable limit (LFL) (or lower explosive limit (LEL), whichever term is used locally). The 
appropriate respirators are provided and shall be used in addition to providing forced ventilation if the 
forced ventilation does not maintain acceptable respiratory conditions. 

Permits. Because of the repetitive nature of the entries in these operations, an "Area Entry Permit" 
will be issued for a 1 month period to cover those production areas where tanks are fabricated to the 
point that entry and exit are made using manholes. 

Authorization. Only the area supervisor may authorize an employee to enter a tank within the permit 
area. The area supervisor must determine that conditions in the tank trailer, dry bulk trailer or truck, 
etc. meet permit requirements before authorizing entry. 

Attendant. The area supervisor shall designate an employee to maintain communication by employer 
specified means with employees working in tanks to ensure their safety. The attendant may not enter 
any permit entry confined space to rescue an entrant or for any other reason, unless authorized by the 
rescue procedure and, even then, only after calling the rescue team and being relieved by an attendant 
or another worker. 
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Communications and observation. Communications between attendant and entrant(s) shall be 
maintained throughout entry. Methods of communication that may be specified by the permit include 
voice, voice powered radio, tapping or rapping codes on tank walls, signaling tugs on a rope, and the 
attendant's observation that work activities such as chipping, grinding, welding, spraying, etc., which 
require deliberate operator control continue normally. These activities often generate so much noise 
that the necessary hearing protection makes communication by voice difficult. 

Rescue procedures. Acceptable rescue procedures include entry by a team of employee-rescuers, use 
of public emergency services, and procedures for breaching the tank. The area permit specifies which 
procedures are available, but the area supervisor makes the final decision based on circumstances. 
(Certain injuries may make it necessary to breach the tank to remove a person rather than risk 
additional injury by removal through an existing manhole. However, the supervisor must ensure that 
no breaching procedure used for rescue would violate terms of the entry permit. For instance, if the 
tank must be breached by cutting with a torch, the tank surfaces to be cut must be free of volatile or 
combustible coatings within 4 inches (10.16 cm) of the cutting line and the atmosphere within the 
tank must be below the LFL. 

Retrieval line and harnesses. The retrieval lines and harnesses generally required under this standard 
are usually impractical for use in tanks because the internal configuration of the tanks and their 
interior baffles and other structures would prevent rescuers from hauling out injured entrants. 
However, unless the rescue procedure calls for breaching the tank for rescue, the rescue team shall be 
trained in the use of retrieval lines and harnesses for removing injured employees through manholes. 

B. Repair or service of "used" tanks and bulk trailers. 

Sources of hazards. In addition to facing the potential hazards encountered in fabrication or 
manufacturing, tanks or trailers which have been in service may contain residues of dangerous 
materials, whether left over from the transportation of hazardous cargoes or generated by chemical or 
bacterial action on residues of non-hazardous cargoes. 

Control of atmospheric hazards. A "used" tank shall be brought into areas where tank entry is 
authorized only after the tank has been emptied, cleansed (without employee entry) of any residues, 
and purged of any potential atmospheric hazards. 

Welding. In addition to tank cleaning for control of atmospheric hazards, coating and surface 
materials shall be removed 4 inches (10.16 cm) or more from any surface area where welding or other 
torch work will be done and care taken that the atmosphere within the tank remains well below the 
LFL. (Follow the requirements of 29 CFR 1910, Subpart Q, OSHA's welding standard, at all times.) 

Permits. An entry permit valid for up to 1 year shall be issued prior to authorization of entry into used 
tank trailers, dry bulk trailers or trucks. In addition to the pre-entry cleaning requirement, this permit 
shall require the employee safeguards specified for new tank fabrication or construction permit areas. 

Authorization. Only the area supervisor may authorize an employee to enter a tank trailer, dry bulk 
trailer or truck within the permit area. The area supervisor must determine that the entry permit 
requirements have been met before authorizing entry. 

[58 FR 4549, Jan. 14, 1993; 58 FR 34846, June 29, 1993] 
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Confined Space Pre-Entry Check List - 1910.146 App D  
 

Appendix D to §1910.146 -- Sample Permits 
Appendix D-1 
 
Confined Space Entry Permit 
Date and Time Issued: _______________ Date and Time Expires: ________ 
Job site/Space I.D.: ________________ Job Supervisor:________________ 
Equipment to be worked on: __________ Work to be performed: _________ 
 
Stand-by personnel: __________________ ________________ _____________ 
 
1. Atmospheric Checks:  Time      ________ 
                        Oxygen    ________% 
                        Explosive ________% L.F.L. 
                        Toxic     ________PPM 
 
2. Tester's signature: _____________________________ 
 
3. Source isolation (No Entry):  N/A   Yes   No 
     Pumps or lines blinded,             ( )   ( )   ( ) 
     disconnected, or blocked           ( )   ( )   ( ) 
 
4. Ventilation Modification:     N/A   Yes   No 
     Mechanical                        ( )   ( )   ( ) 
     Natural Ventilation only    ( )   ( )   ( ) 
 
5. Atmospheric check after 
   isolation and Ventilation: 
   Oxygen __________%           >    19.5   % 
   Explosive _______% L.F.L     <    10     % 
   Toxic ___________PPM         <    10     PPM H(2)S 
   Time ____________ 
   Testers signature: _____________________________ 
 
6. Communication procedures: ________________________________________ 
_____________________________________________________________________ 
 
7. Rescue procedures: _______________________________________________ 
_____________________________________________________________________ 
_____________________________________________________________________ 
_____________________________________________________________________ 
 
8. Entry, standby, and back up persons:                 Yes       No 
   Successfully completed required training? 
   Is it current?                                                           ( )       ( ) 
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9. Equipment:                                              N/A       Yes       No 
   Direct reading gas monitor -  tested           ( )       ( )       ( ) 
   Safety harnesses and lifelines     
for entry and standby persons                       ( )       ( )       ( ) 
   Hoisting equipment                                    ( )       ( )       ( ) 
   Powered communications                          ( )       ( )       ( ) 
   SCBA's for entry and standby 
     persons                                                     ( )       ( )       ( ) 
   Protective Clothing                                    ( )       ( )       ( ) 
   All electric equipment listed 
     Class I, Division I, Group D 
     and Non-sparking tools                            ( )       ( )       ( ) 
 
10. Periodic atmospheric tests: 
    Oxygen     ____%    Time ____  Oxygen     ____%    Time ____ 
    Oxygen     ____%    Time ____  Oxygen     ____%    Time ____ 
    Explosive  ____%    Time ____  Explosive  ____%    Time ____ 
    Explosive  ____%    Time ____  Explosive  ____%    Time ____ 
    Toxic      ____%       Time ____  Toxic      ____%      Time ____ 
    Toxic      ____%        Time ____  Toxic      ____%     Time ____ 
 
We have reviewed the work authorized by this permit and the information contained here-in. Written 
instructions and safety procedures have been received and are understood. Entry cannot be approved
if any squares are marked in the "No" column. This permit is not valid unless all appropriate items are
completed. 
 
Permit Prepared By: (Supervisor)________________________________________ 
 
Approved By: (Unit Supervisor)__________________________________________ 
 
Reviewed By (Cs Operations Personnel) : 
_________________________________   ____________________________________ 
      (printed name)                             (signature) 
 
This permit to be kept at job site. Return job site copy to Safety 
Office following job completion. 
 
Copies:   White Original (Safety Office) 
          Yellow (Unit Supervisor) 
          Hard(Job site) 
 
Appendix D - 2 
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ENTRY PERMIT 
 
PERMIT VALID FOR 8 HOURS ONLY.  ALL COPIES OF PERMIT WILL REMAIN AT 
JOB SITE UNTIL JOB IS COMPLETED 
 
DATE: - -  SITE LOCATION and DESCRIPTION ______________________________ 
PURPOSE OF ENTRY ______________________________________________________ 
SUPERVISOR(S) in charge of crews   Type of Crew Phone # 
_______________________________________________________________________ 
_______________________________________________________________________ 
COMMUNICATION PROCEDURES ______________________________________________ 
RESCUE PROCEDURES (PHONE NUMBERS AT BOTTOM) ___________________________ 
_______________________________________________________________________ 
* BOLD DENOTES MINIMUM REQUIREMENTS TO BE COMPLETED AND REVIEWED 
PRIOR TO ENTRY* 
 
REQUIREMENTS COMPLETED                 DATE           TIME 
Lock Out/De-energize/Try-out                        ____           ____ 
Line(s) Broken-Capped-Blanked                     ____           ____ 
Purge-Flush and Vent                                       ____           ____ 
Ventilation                                                        ____           ____ 
Secure Area (Post and Flag)                             ____           ____ 
Breathing Apparatus                                         ____           ____ 
Resuscitator - Inhalator                                     ____           ____ 
Standby Safety Personnel                                 ____           ____ 
Full Body Harness w/"D" ring                          ____           ____ 
Emergency Escape Retrieval Equip                  ____           ____ 
Lifelines                                                             ____           ____ 
Fire Extinguishers                                              ____           ____ 
Lighting (Explosive Proof)                                ____           ____ 
Protective Clothing                                            ____           ____ 
Respirator(s) (Air Purifying)                             ____           ____ 
Burning and Welding Permit                             ____           ____ 
Note:  Items that do not apply enter N/A in the blank. 
 
          **RECORD CONTINUOUS MONITORING RESULTS EVERY 2 HOURS 
CONTINUOUS MONITORING**  Permissible  _________________________________ 
TEST(S) TO BE TAKEN      Entry Level 
PERCENT OF OXYGEN        19.5% to 23.5%   ___ ___ ___ ___ ___ ___ ___ ___ 
LOWER FLAMMABLE LIMIT    Under 10%    ___ ___ ___ ___ ___ ___ ___ ___ 
CARBON MONOXIDE          +35 PPM              ___ ___ ___ ___ ___ ___ ___ ___ 
Aromatic Hydrocarbon     + 1 PPM * 5PPM        ___ ___ ___ ___ ___ ___ ___ ___ 
Hydrogen Cyanide         (Skin)  * 4PPM              ___ ___ ___ ___ ___ ___ ___ ___ 
Hydrogen Sulfide         +10 PPM *15PPM           ___ ___ ___ ___ ___ ___ ___ ___ 
Sulfur Dioxide           + 2 PPM * 5PPM               ___ ___ ___ ___ ___ ___ ___ ___ 
Ammonia                          *35PPM                       ___ ___ ___ ___ ___ ___ ___ ___ 
* Short-term exposure limit: Employee can work in the area up to 15 
minutes. 
+ 8 hr. Time Weighted Avg.: Employee can work in area 8 hrs (longer 
with appropriate respiratory protection). 
 
REMARKS:_____________________________________________________________ 
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GAS TESTER NAME       INSTRUMENT(S)        MODEL          SERIAL &/OR 
  & CHECK #                     USED                 &/OR TYPE          UNIT # 
________________     _______________    ___________      ____________ 
________________     _______________    ___________      ____________ 
 
SAFETY STANDBY PERSON IS REQUIRED FOR ALL CONFINED SPACE WORK 
SAFETY STANDBY   CHECK #   CONFINED              CONFINED 
 PERSON(S)                     SPACE     CHECK #          SPACE      CHECK # 
                          ENTRANT(S)            ENTRANT(S) 
______________   _______   __________  _______   __________   _______ 
______________   _______   __________  _______   __________   _______ 
 
SUPERVISOR AUTHORIZING - ALL CONDITIONS SATISFIED____________________ 
  
DEPARTMENT/PHONE ___________________________ 
 
AMBULANCE 2800  FIRE 2900    Safety   4901  Gas Coordinator 4529/5387 
 

[58 FR 4549, Jan. 14, 1993; 58 FR 34846, June 29, 1993] 
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Regulations (Standards - 29 CFR)  
Sewer System Entry. - 1910.146 App E  
 

Sewer entry differs in three vital respects from other permit entries; first, there rarely exists any way 
to completely isolate the space (a section of a continuous system) to be entered; second, because 
isolation is not complete, the atmosphere may suddenly and unpredictably become lethally hazardous 
(toxic, flammable or explosive) from causes beyond the control of the entrant or employer, and third, 
experienced sewer workers are especially knowledgeable in entry and work in their permit spaces 
because of their frequent entries. Unlike other employments where permit space entry is a rare and 
exceptional event, sewer workers' usual work environment is a permit space. 

(1) Adherence to procedure. The employer should designate as entrants only employees who are 
thoroughly trained in the employer's sewer entry procedures and who demonstrate that they follow 
these entry procedures exactly as prescribed when performing sewer entries. 

(2) Atmospheric monitoring. Entrants should be trained in the use of, and be equipped with, 
atmospheric monitoring equipment which sounds an audible alarm, in addition to its visual readout, 
whenever one of the following conditions are encountered: Oxygen concentration less than 19.5 
percent; flammable gas or vapor at 10 percent or more of the lower flammable limit (LFL); or 
hydrogen sulfide or carbon monoxide at or above 10 ppm or 35 ppm, respectively, measured as an 8-
hour time-weighted average. Atmospheric monitoring equipment needs to be calibrated according to 
the manufacturer's instructions. The oxygen sensor/broad range sensor is best suited for initial use in 
situations where the actual or potential contaminants have not been identified, because broad range 
sensors, unlike substance-specific sensors, enable employers to obtain an overall reading of the 
hydrocarbons (flammables) present in the space. However, such sensors only indicate that a 
hazardous threshold of a class of chemicals has been exceeded. They do not measure the levels of 
contamination of specific substances. Therefore, substance-specific devices, which measure the actual 
levels of specific substances, are best suited for use where actual and potential contaminants have 
been identified. The measurements obtained with substance-specific devices are of vital importance to 
the employer when decisions are made concerning the measures necessary to protect entrants (such as 
ventilation or personal protective equipment) and the setting and attainment of appropriate entry 
conditions. However, the sewer environment may suddenly and unpredictably change, and the 
substance-specific devices may not detect the potentially lethal atmospheric hazards which may enter 
the sewer environment. 

Although OSHA considers the information and guidance provided above to be appropriate and useful 
in most sewer entry situations, the Agency emphasizes that each employer must consider the unique 
circumstances, including the predictability of the atmosphere, of the sewer permit spaces in the 
employer's workplace in preparing for entry. Only the employer can decide, based upon his or her 
knowledge of, and experience with permit spaces in sewer systems, what the best type of testing 
instrument may be for any specific entry operation. 

The selected testing instrument should be carried and used by the entrant in sewer line work to 
monitor the atmosphere in the entrant's environment, and in advance of the entrant's direction of 
movement, to warn the entrant of any deterioration in atmospheric conditions. Where several entrants 
are working together in the same immediate location, one instrument, used by the lead entrant, is 
acceptable. 

(3) Surge flow and flooding. Sewer crews should develop and maintain liaison, to the extent possible, 
with the local weather bureau and fire and emergency services in their area so that sewer work may 
be delayed or interrupted and entrants withdrawn whenever sewer lines might be suddenly flooded by 
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rain or fire suppression activities, or whenever flammable or other hazardous materials are released 
into sewers during emergencies by industrial or transportation accidents. 

(4) Special Equipment. Entry into large bore sewers may require the use of special equipment. Such 
equipment might include such items as atmosphere monitoring devices with automatic audible 
alarms, escape self-contained breathing apparatus (ESCBA) with at least 10 minute air supply (or 
other NIOSH approved self-rescuer), and waterproof flashlights, and may also include boats and rafts, 
radios and rope stand-offs for pulling around bends and corners as needed. 

[58 FR 4549, Jan. 14, 1993; 58 FR 34845, June 29, 1993; 59 FR 26115, May 19, 1994] 
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Non-Mandatory Appendix F -- Rescue Team or Rescue Service Evaluation 
Criteria - 1910.146 App F  
 

Non-Mandatory Appendix F -- Rescue Team or Rescue Service Evaluation Criteria 

(1) This appendix provides guidance to employers in choosing an appropriate rescue service. It 
contains criteria that may be used to evaluate the capabilities both of prospective and current rescue 
teams. Before a rescue team can be trained or chosen, however, a satisfactory permit program, 
including an analysis of all permit- required confined spaces to identify all potential hazards in those 
spaces, must be completed. OSHA believes that compliance with all the provisions of §1910.146 will 
enable employers to conduct permit space operations without recourse to rescue services in nearly all 
cases. However, experience indicates that circumstances will arise where entrants will need to be 
rescued from permit spaces. It is therefore important for employers to select rescue services or teams, 
either on-site or off-site, that are equipped and capable of minimizing harm to both entrants and 
rescuers if the need arises. 

(2) For all rescue teams or services, the employer's evaluation should consist of two components: an 
initial evaluation, in which employers decide whether a potential rescue service or team is adequately 
trained and equipped to perform permit space rescues of the kind needed at the facility and whether 
such rescuers can respond in a timely manner, and a performance evaluation, in which employers 
measure the performance of the team or service during an actual or practice rescue. For example, 
based on the initial evaluation, an employer may determine that maintaining an on-site rescue team 
will be more expensive than obtaining the services of an off-site team, without being significantly 
more effective, and decide to hire a rescue service. During a performance evaluation, the employer 
could decide, after observing the rescue service perform a practice rescue, that the service's training 
or preparedness was not adequate to affect a timely or effective rescue at his or her facility and decide 
to select another rescue service, or to form an internal rescue team. 

A. Initial Evaluation  

I. The employer should meet with the prospective rescue service to facilitate the evaluations required 
by §1910.146(k)(1)(i) and §1910.146(k)(1)(ii). At a minimum, if an off-site rescue service is being 
considered, the employer must contact the service to plan and coordinate the evaluations required by 
the standard. Merely posting the service's number or planning to rely on the 911 emergency phone 
number to obtain these services at the time of a permit space emergency would not comply with 
paragraph (k)(1) of the standard. 

II. The capabilities required of a rescue service vary with the type of permit spaces from which rescue 
may be necessary and the hazards likely to be encountered in those spaces. Answering the questions 
below will assist employers in determining whether the rescue service is capable of performing 
rescues in the permit spaces present at the employer's workplace. 

1. What are the needs of the employer with regard to response time (time for the rescue service to 
receive notification, arrive at the scene, and set up and be ready for entry)? For example, if entry is to 
be made into an IDLH atmosphere, or into a space that can quickly develop an IDLH atmosphere (if 
ventilation fails or for other reasons), the rescue team or service would need to be standing by at the 
permit space. On the other hand, if the danger to entrants is restricted to mechanical hazards that 
would cause injuries (e.g., broken bones, abrasions) a response time of 10 or 15 minutes might be 
adequate. 

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

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

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

5. For off-site services, is the service willing to perform rescues at the employer's workplace? (An 
employer may not rely on a rescuer who declines, for whatever reason, to provide rescue services.) 

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

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

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

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

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

B. Performance Evaluation  

Rescue services are required by paragraph (k)(2)(iv) of the standard to practice rescues at least once 
every 12 months, provided that the team or service has not successfully performed a permit space 
rescue within that time. As part of each practice session, the service should perform a critique of the 
practice rescue, or have another qualified party perform the critique, so that deficiencies in 
procedures, equipment, training, or number of personnel can be identified and corrected. The results 
of the critique, and the corrections made to respond to the deficiencies identified, should be given to 
the employer to enable it to determine whether the rescue service can quickly be upgraded to meet the 
employer's rescue needs or whether another service must be selected. The following questions will 
assist employers and rescue teams and services evaluate their performance. 

1. Have all members of the service been trained as permit space entrants, at a minimum, including 
training in the potential hazards of all permit spaces, or of representative permit spaces, from which 
rescue may be needed? Can team members recognize the signs, symptoms, and consequences of 
exposure to any hazardous atmospheres that may be present in those permit spaces? 

2. Is every team member provided with, and properly trained in, the use and need for PPE, such as 
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SCBA or fall arrest equipment, which may be required to perform permit space rescues in the 
facility? Is every team member properly trained to perform his or her functions and make rescues, and 
to use any rescue equipment, such as ropes and backboards, that may be needed in a rescue attempt? 

3. Are team members trained in the first aid and medical skills needed to treat victims overcome or 
injured by the types of hazards that may be encountered in the permit spaces at the facility? 

4. Do all team members perform their functions safely and efficiently? Do rescue service personnel 
focus on their own safety before considering the safety of the victim? 

5. If necessary, can the rescue service properly test the atmosphere to determine if it is IDLH? 

6. Can the rescue personnel identify information pertinent to the rescue from entry permits, hot work 
permits, and MSDSs? 

7. Has the rescue service been informed of any hazards to personnel that may arise from outside the 
space, such as those that may be caused by future work near the space? 

8. If necessary, can the rescue service properly package and retrieve victims from a permit space that 
has a limited size opening (less than 24 inches (60.9 cm) in diameter), limited internal space, or 
internal obstacles or hazards? 

9. If necessary, can the rescue service safely perform an elevated (high angle) rescue? 

10. Does the rescue service have a plan for each of the kinds of permit space rescue operations at the 
facility? Is the plan adequate for all types of rescue operations that may be needed at the facility? 
Teams may practice in representative spaces, or in spaces that are "worst-case" or most restrictive 
with respect to internal configuration, elevation, and portal size. The following characteristics of a 
practice space should be considered when deciding whether a space is truly representative of an actual 
permit space: 

(1) Internal configuration. 

(a) Open -- there are no obstacles, barriers, or obstructions within the space. One example is a water 
tank. 

(b) Obstructed -- the permit space contains some type of obstruction that a rescuer would need to 
maneuver around. An example would be a baffle or mixing blade. Large equipment, such as a ladder 
or scaffold, brought into a space for work purposes would be considered an obstruction if the 
positioning or size of the equipment would make rescue more difficult. 

(2) Elevation. 

(a) Elevated -- a permit space where the entrance portal or opening is above grade by 4 feet or more. 
This type of space usually requires knowledge of high angle rescue procedures because of the 
difficulty in packaging and transporting a patient to the ground from the portal. 

(b) Non-elevated -- a permit space with the entrance portal located less than 4 feet above grade. This 
type of space will allow the rescue team to transport an injured employee normally. 

(3) Portal size. 

(a) Restricted -- A portal of 24 inches or less in the least dimension. Portals of this size are too small 
to allow a rescuer to simply enter the space while using SCBA. The portal size is also too small to 
allow normal spinal immobilization of an injured employee. 
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(b) Unrestricted -- A portal of greater than 24 inches in the least dimension. These portals allow 
relatively free movement into and out of the permit space. 

(4) Space access. 

(a) Horizontal -- The portal is located on the side of the permit space. Use of retrieval lines could be 
difficult. 

(b) Vertical -- The portal is located on the top of the permit space, so that rescuers must climb down, 
or the bottom of the permit space, so that rescuers must climb up to enter the space. Vertical portals 
may require knowledge of rope techniques, or special patient packaging to safely retrieve a downed 
entrant. 

[63 FR 66039, Dec. 1, 1998]  
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The control of hazardous energy (lockout/tagout). - 1910.147  
 
1910.147(a)  

Scope, application and purpose - 

1910.147(a)(1)  

Scope 

1910.147(a)(1)(i)  

This standard covers the servicing and maintenance of machines and equipment in which the 
unexpected energization or start up of the machines or equipment, or release of stored energy could 
cause injury to employees. This standard establishes minimum performance requirements for the 
control of such hazardous energy. 

1910.147(a)(1)(ii)  

This standard does not cover the following: 

1910.147(a)(1)(ii)(A)  

Construction, agriculture and maritime employment; 

1910.147(a)(1)(ii)(B)  

Installations under the exclusive control of electric utilities for the purpose of power generation, 
transmission and distribution, including related equipment for communication or metering; and 

1910.147(a)(1)(ii)(C)  

Exposure to electrical hazards from work on, near, or with conductors or equipment in electric 
utilization installations, which is covered by Subpart S of this part; and 

..1910.147(a)(1)(ii)(D) 
 
1910.147(a)(1)(ii)(D)  

Oil and gas well drilling and servicing. 

1910.147(a)(2)  

Application. 

1910.147(a)(2)(i)  

This standard applies to the control of energy during servicing and/or maintenance of machines and 
equipment. 

1910.147(a)(2)(ii)  

Normal production operations are not covered by this standard (See Subpart O of this Part). Servicing 
and/or maintenance which takes place during normal production operations is covered by this 
standard only if: 

1910.147(a)(2)(ii)(A)  

An employee is required to remove or bypass a guard or other safety device; or 

1910.147(a)(2)(ii)(B)  

An employee is required to place any part of his or her body into an area on a machine or piece of 
equipment where work is actually performed upon the material being processed (point of operation) 
or where an associated danger zone exists during a machine operating cycle. 
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Note: Exception to paragraph (a)(2)(ii): Minor tool changes and adjustments, and other minor 
servicing activities, which take place during normal production operations, are not covered by this 
standard if they are routine, repetitive, and integral to the use of the equipment for production, 
provided that the work is performed using alternative measures which provide effective protection 
(See Subpart O of this Part). 

1910.147(a)(2)(iii)  

This standard does not apply to the following: 

..1910.147(a)(2)(iii)(A) 
 
1910.147(a)(2)(iii)(A)  

Work on cord and plug connected electric equipment for which exposure to the hazards of unexpected 
energization or start up of the equipment is controlled by the unplugging of the equipment from the 
energy source and by the plug being under the exclusive control of the employee performing the 
servicing or maintenance. 

1910.147(a)(2)(iii)(B)  

Hot tap operations involving transmission and distribution systems for substances such as gas, steam, 
water or petroleum products when they are performed on pressurized pipelines, provided that the 
employer demonstrates that- 

1910.147(a)(2)(iii)(B)(1)  

continuity of service is essential; 

1910.147(a)(2)(iii)(B)(2)  

shutdown of the system is impractical; and 

1910.147(a)(2)(iii)(B)(3)  

documented procedures are followed, and special equipment is used which will provide proven 
effective protection for employees. 

1910.147(a)(3)  

Purpose. 

1910.147(a)(3)(i)  

This section requires employers to establish a program and utilize procedures for affixing appropriate 
lockout devices or tagout devices to energy isolating devices, and to otherwise disable machines or 
equipment to prevent unexpected energization, start up or release of stored energy in order to prevent 
injury to employees. 

1910.147(a)(3)(ii)  

When other standards in this part require the use of lockout or tagout, they shall be used and 
supplemented by the procedural and training requirements of this section. 

1910.147(b)  

Definitions applicable to this section. 

Affected employee. An employee whose job requires him/her to operate or use a machine or 
equipment on which servicing or maintenance is being performed under lockout or tagout, or whose 
job requires him/her to work in an area in which such servicing or maintenance is being performed. 

Authorized employee. A person who locks out or tags out machines or equipment in order to 
perform servicing or maintenance on that machine or equipment. An affected employee becomes an 
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authorized employee when that employee's duties include performing servicing or maintenance 
covered under this section. 

Capable of being locked out. An energy isolating device is capable of being locked out if it has a 
hasp or other means of attachment to which, or through which, a lock can be affixed, or it has a 
locking mechanism built into it. Other energy isolating devices are capable of being locked out, if 
lockout can be achieved without the need to dismantle, rebuild, or replace the energy isolating device 
or permanently alter its energy control capability. 

Energized. Connected to an energy source or containing residual or stored energy. 

Energy isolating device. A mechanical device that physically prevents the transmission or release of 
energy, including but not limited to the following: A manually operated electrical circuit breaker; a 
disconnect switch; a manually operated switch by which the conductors of a circuit can be 
disconnected from all ungrounded supply conductors, and, in addition, no pole can be operated 
independently; a line valve; a block; and any similar device used to block or isolate energy. Push 
buttons, selector switches and other control circuit type devices are not energy isolating devices. 

Energy source. Any source of electrical, mechanical, hydraulic, pneumatic, chemical, thermal, or 
other energy. 

Hot tap. A procedure used in the repair, maintenance and services activities which involves welding 
on a piece of equipment (pipelines, vessels or tanks) under pressure, in order to install connections or 
appurtenances. it is commonly used to replace or add sections of pipeline without the interruption of 
service for air, gas, water, steam, and petrochemical distribution systems. 

Lockout. The placement of a lockout device on an energy isolating device, in accordance with an 
established procedure, ensuring that the energy isolating device and the equipment being controlled 
cannot be operated until the lockout device is removed. 

Lockout device. A device that utilizes a positive means such as a lock, either key or combination 
type, to hold an energy isolating device in the safe position and prevent the energizing of a machine 
or equipment. Included are blank flanges and bolted slip blinds. 

Normal production operations. The utilization of a machine or equipment to perform its intended 
production function. 

Servicing and/or maintenance. Workplace activities such as constructing, installing, setting up, 
adjusting, inspecting, modifying, and maintaining and/or servicing machines or equipment. These 
activities include lubrication, cleaning or unjamming of machines or equipment and making 
adjustments or tool changes, where the employee may be exposed to the unexpected energization or 
startup of the equipment or release of hazardous energy. 

Setting up. Any work performed to prepare a machine or equipment to perform its normal production 
operation. 

Tagout. The placement of a tagout device on an energy isolating device, in accordance with an 
established procedure, to indicate that the energy isolating device and the equipment being controlled 
may not be operated until the tagout device is removed. 

Tagout device. A prominent warning device, such as a tag and a means of attachment, which can be 
securely fastened to an energy isolating device in accordance with an established procedure, to 
indicate that the energy isolating device and the equipment being controlled may not be operated until 
the tagout device is removed. 
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..1910.147(c) 
 
1910.147(c)  

General - 

1910.147(c)(1)  

Energy control program. The employer shall establish a program consisting of energy control 
procedures, employee training and periodic inspections to ensure that before any employee performs 
any servicing or maintenance on a machine or equipment where the unexpected energizing, startup or 
release of stored energy could occur and cause injury, the machine or equipment shall be isolated 
from the energy source and rendered inoperative. 

1910.147(c)(2)  

Lockout/tagout. 

1910.147(c)(2)(i)  

If an energy isolating device is not capable of being locked out, the employer's energy control 
program under paragraph (c)(1) of this section shall utilize a tagout system. 

1910.147(c)(2)(ii)  

If an energy isolating device is capable of being locked out, the employer's energy control program 
under paragraph (c)(1) of this section shall utilize lockout, unless the employer can demonstrate that 
the utilization of a tagout system will provide full employee protection as set forth in paragraph (c)(3) 
of this section. 

1910.147(c)(2)(iii)  

After January 2, 1990, whenever replacement or major repair, renovation or modification of a 
machine or equipment is performed, and whenever new machines or equipment are installed, energy 
isolating devices for such machine or equipment shall be designed to accept a lockout device. 

1910.147(c)(3)  

Full employee protection. 

1910.147(c)(3)(i)  

When a tagout device is used on an energy isolating device which is capable of being locked out, the 
tagout device shall be attached at the same location that the lockout device would have been attached, 
and the employer shall demonstrate that the tagout program will provide a level of safety equivalent 
to that obtained by using a lockout program. 

..1910.147(c)(3)(ii) 
 
1910.147(c)(3)(ii)  

In demonstrating that a level of safety is achieved in the tagout program which is equivalent to the 
level of safety obtained by using a lockout program, the employer shall demonstrate full compliance 
with all tagout-related provisions of this standard together with such additional elements as are 
necessary to provide the equivalent safety available from the use of a lockout device. Additional 
means to be considered as part of the demonstration of full employee protection shall include the 
implementation of additional safety measures such as the removal of an isolating circuit element, 
blocking of a controlling switch, opening of an extra disconnecting device, or the removal of a valve 
handle to reduce the likelihood of inadvertent energization. 

1910.147(c)(4)  

Energy control procedure. 
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1910.147(c)(4)(i)  

Procedures shall be developed, documented and utilized for the control of potentially hazardous 
energy when employees are engaged in the activities covered by this section. 

Note: Exception: The employer need not document the required procedure for a particular machine 
or equipment, when all of the following elements exist: (1) The machine or equipment has no 
potential for stored or residual energy or reaccumulation of stored energy after shut down which 
could endanger employees; (2) the machine or equipment has a single energy source which can be 
readily identified and isolated; (3) the isolation and locking out of that energy source will completely 
de-energize and deactivate the machine or equipment; (4) the machine or equipment is isolated from 
that energy source and locked out during servicing or maintenance; (5) a single lockout device will 
achieve a locker-out condition; (6) the lockout device is under the exclusive control of the authorized 
employee performing the servicing or maintenance; (7) the servicing or maintenance does not create 
hazards for other employees; and (8) the employer, in utilizing this exception, has had no accidents 
involving the unexpected activation or reenergization of the machine or equipment during servicing 
or maintenance. 

1910.147(c)(4)(ii)  

The procedures shall clearly and specifically outline the scope, purpose, authorization, rules, and 
techniques to be utilized for the control of hazardous energy, and the means to enforce compliance 
including, but not limited to, the following: 

1910.147(c)(4)(ii)(A)  

A specific statement of the intended use of the procedure; 

1910.147(c)(4)(ii)(B)  

Specific procedural steps for shutting down, isolating, blocking and securing machines or equipment 
to control hazardous energy; 

1910.147(c)(4)(ii)(C)  

Specific procedural steps for the placement, removal and transfer of lockout devices or tagout devices 
and the responsibility for them; and 

..1910.147(c)(4)(ii)(D) 
 
1910.147(c)(4)(ii)(D)  

Specific requirements for testing a machine or equipment to determine and verify the effectiveness of 
lockout devices, tagout devices, and other energy control measures. 

1910.147(c)(5)  

Protective materials and hardware. 

1910.147(c)(5)(i)  

Locks, tags, chains, wedges, key blocks, adapter pins, self-locking fasteners, or other hardware shall 
be provided by the employer for isolating, securing or blocking of machines or equipment from 
energy sources. 

1910.147(c)(5)(ii)  

Lockout devices and tagout devices shall be singularly identified; shall be the only devices(s) used for 
controlling energy; shall not be used for other purposes; and shall meet the following requirements: 

1910.147(c)(5)(ii)(A)  

Durable. 
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1910.147(c)(5)(ii)(A)(1)  

Lockout and tagout devices shall be capable of withstanding the environment to which they are 
exposed for the maximum period of time that exposure is expected. 

1910.147(c)(5)(ii)(A)(2)  

Tagout devices shall be constructed and printed so that exposure to weather conditions or wet and 
damp locations will not cause the tag to deteriorate or the message on the tag to become illegible. 

1910.147(c)(5)(ii)(A)(3)  

Tags shall not deteriorate when used in corrosive environments such as areas where acid and alkali 
chemicals are handled and stored. 

..1910.147(c)(5)(ii)(B) 
 
1910.147(c)(5)(ii)(B)  

Standardized. Lockout and tagout devices shall be standardized within the facility in at least one of 
the following criteria: Color; shape; or size; and additionally, in the case of tagout devices, print and 
format shall be standardized. 

1910.147(c)(5)(ii)(C)  

Substantial - 

1910.147(c)(5)(ii)(C)(1)  

Lockout devices. Lockout devices shall be substantial enough to prevent removal without the use of 
excessive force or unusual techniques, such as with the use of bolt cutters or other metal cutting tools. 

1910.147(c)(5)(ii)(C)(2)  

Tagout devices. Tagout devices, including their means of attachment, shall be substantial enough to 
prevent inadvertent or accidental removal. Tagout device attachment means shall be of a non-reusable 
type, attachable by hand, self-locking, and non-releasable with a minimum unlocking strength of no 
less than 50 pounds and having the general design and basic characteristics of being at least 
equivalent to a one-piece, all environment-tolerant nylon cable tie. 

1910.147(c)(5)(ii)(D)  

Identifiable. Lockout devices and tagout devices shall indicate the identity of the employee applying 
the device(s). 

1910.147(c)(5)(iii)  

Tagout devices shall warn against hazardous conditions if the machine or equipment is energized and 
shall include a legend such as the following: Do Not Start. Do Not Open. Do Not Close. Do Not 
Energize. Do Not Operate. 

..1910.147(c)(6) 
 
1910.147(c)(6)  

Periodic inspection. 

1910.147(c)(6)(i)  

The employer shall conduct a periodic inspection of the energy control procedure at least annually to 
ensure that the procedure and the requirements of this standard are being followed. 

1910.147(c)(6)(i)(A)  

The periodic inspection shall be performed by an authorized employee other than the ones(s) utilizing 
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the energy control procedure being inspected. 

1910.147(c)(6)(i)(B)  

The periodic inspection shall be conducted to correct any deviations or inadequacies identified. 

1910.147(c)(6)(i)(C)  

Where lockout is used for energy control, the periodic inspection shall include a review, between the 
inspector and each authorized employee, of that employee's responsibilities under the energy control 
procedure being inspected. 

1910.147(c)(6)(i)(D)  

Where tagout is used for energy control, the periodic inspection shall include a review, between the 
inspector and each authorized and affected employee, of that employee's responsibilities under the 
energy control procedure being inspected, and the elements set forth in paragraph (c)(7)(ii) of this 
section. 

..1910.147(c)(6)(ii) 
 
1910.147(c)(6)(ii)  

The employer shall certify that the periodic inspections have been performed. The certification shall 
identify the machine or equipment on which the energy control procedure was being utilized, the date 
of the inspection, the employees included in the inspection, and the person performing the inspection. 

1910.147(c)(7)  

Training and communication. 

1910.147(c)(7)(i)  

The employer shall provide training to ensure that the purpose and function of the energy control 
program are understood by employees and that the knowledge and skills required for the safe 
application, usage, and removal of the energy controls are acquired by employees. The training shall 
include the following: 

1910.147(c)(7)(i)(A)  

Each authorized employee shall receive training in the recognition of applicable hazardous energy 
sources, the type and magnitude of the energy available in the workplace, and the methods and means 
necessary for energy isolation and control. 

1910.147(c)(7)(i)(B)  

Each affected employee shall be instructed in the purpose and use of the energy control procedure. 

1910.147(c)(7)(i)(C)  

All other employees whose work operations are or may be in an area where energy control procedures 
may be utilized, shall be instructed about the procedure, and about the prohibition relating to attempts 
to restart or reenergize machines or equipment which are locked out or tagged out. 

1910.147(c)(7)(ii)  

When tagout systems are used, employees shall also be trained in the following limitations of tags: 

..1910.147(c)(7)(ii)(A) 
 
1910.147(c)(7)(ii)(A)  

Tags are essentially warning devices affixed to energy isolating devices, and do not provide the 
physical restraint on those devices that is provided by a lock. 

1910.147(c)(7)(ii)(B)  
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When a tag is attached to an energy isolating means, it is not to be removed without authorization of 
the authorized person responsible for it, and it is never to be bypassed, ignored, or otherwise defeated. 

1910.147(c)(7)(ii)(C)  

Tags must be legible and understandable by all authorized employees, affected employees, and all 
other employees whose work operations are or may be in the area, in order to be effective. 

1910.147(c)(7)(ii)(D)  

Tags and their means of attachment must be made of materials which will withstand the 
environmental conditions encountered in the workplace. 

1910.147(c)(7)(ii)(E)  

Tags may evoke a false sense of security, and their meaning needs to be understood as part of the 
overall energy control program. 

1910.147(c)(7)(ii)(F)  

Tags must be securely attached to energy isolating devices so that they cannot be inadvertently or 
accidentally detached during use. 

1910.147(c)(7)(iii)  

Employee retraining. 

..1910.147(c)(7)(iii)(A) 
 
1910.147(c)(7)(iii)(A)  

Retraining shall be provided for all authorized and affected employees whenever there is a change in 
their job assignments, a change in machines, equipment or processes that present a new hazard, or 
when there is a change in the energy control procedures. 

1910.147(c)(7)(iii)(B)  

Additional retraining shall also be conducted whenever a periodic inspection under paragraph (c)(6) 
of this section reveals, or whenever the employer has reason to believe that there are deviations from 
or inadequacies in the employee's knowledge or use of the energy control procedures. 

1910.147(c)(7)(iii)(C)  

The retraining shall reestablish employee proficiency and introduce new or revised control methods 
and procedures, as necessary. 

1910.147(c)(7)(iv)  

The employer shall certify that employee training has been accomplished and is being kept up to date. 
The certification shall contain each employee's name and dates of training. 

1910.147(c)(8)  

Energy isolation. Lockout or tagout shall be performed only by the authorized employees who are 
performing the servicing or maintenance. 

1910.147(c)(9)  

Notification of employees. Affected employees shall be notified by the employer or authorized 
employee of the application and removal of lockout devices or tagout devices. Notification shall be 
given before the controls are applied, and after they are removed from the machine or equipment. 

..1910.147(d) 
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1910.147(d)  

Application of control. The established procedures for the application of energy control (the lockout 
or tagout procedures) shall cover the following elements and actions and shall be done in the 
following sequence: 

1910.147(d)(1)  

Preparation for shutdown. Before an authorized or affected employee turns off a machine or 
equipment, the authorized employee shall have knowledge of the type and magnitude of the energy, 
the hazards of the energy to be controlled, and the method or means to control the energy. 

1910.147(d)(2)  

Machine or equipment shutdown. The machine or equipment shall be turned off or shut down using 
the procedures established for the machine or equipment. An orderly shutdown must be utilized to 
avoid any additional or increased hazard(s) to employees as a result of the equipment stoppage. 

1910.147(d)(3)  

Machine or equipment isolation. All energy isolating devices that are needed to control the energy 
to the machine or equipment shall be physically located and operated in such a manner as to isolate 
the machine or equipment from the energy source(s). 

1910.147(d)(4)  

Lockout or tagout device application. 

1910.147(d)(4)(i)  

Lockout or tagout devices shall be affixed to each energy isolating device by authorized employees. 

..1910.147(d)(4)(ii) 
 
1910.147(d)(4)(ii)  

Lockout devices, where used, shall be affixed in a manner to that will hold the energy isolating 
devices in a "safe" or "off" position. 

1910.147(d)(4)(iii)  

Tagout devices, where used, shall be affixed in such a manner as will clearly indicate that the 
operation or movement of energy isolating devices from the "safe" or "off" position is prohibited. 

1910.147(d)(4)(iii)(A)  

Where tagout devices are used with energy isolating devices designed with the capability of being 
locked, the tag attachment shall be fastened at the same point at which the lock would have been 
attached. 

1910.147(d)(4)(iii)(B)  

Where a tag cannot be affixed directly to the energy isolating device, the tag shall be located as close 
as safely possible to the device, in a position that will be immediately obvious to anyone attempting 
to operate the device. 

1910.147(d)(5)  

Stored energy. 

1910.147(d)(5)(i)  

Following the application of lockout or tagout devices to energy isolating devices, all potentially 
hazardous stored or residual energy shall be relieved, disconnected, restrained, and otherwise 
rendered safe. 
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..1910.147(d)(5)(ii) 
 
1910.147(d)(5)(ii)  

If there is a possibility of reaccumulation of stored energy to a hazardous level, verification of 
isolation shall be continued until the servicing or maintenance is completed, or until the possibility of 
such accumulation no longer exists. 

1910.147(d)(6)  

Verification of isolation. Prior to starting work on machines or equipment that have been locked out 
or tagged out, the authorized employee shall verify that isolation and deenergization of the machine 
or equipment have been accomplished. 

1910.147(e)  

Release from lockout or tagout. Before lockout or tagout devices are removed and energy is 
restored to the machine or equipment, procedures shall be followed and actions taken by the 
authorized employee(s) to ensure the following: 

1910.147(e)(1)  

The machine or equipment. The work area shall be inspected to ensure that nonessential items have 
been removed and to ensure that machine or equipment components are operationally intact. 

1910.147(e)(2)  

Employees. 

1910.147(e)(2)(i)  

The work area shall be checked to ensure that all employees have been safely positioned or removed. 

1910.147(e)(2)(ii)  

After lockout or tagout devices have been removed and before a machine or equipment is started, 
affected employees shall be notified that the lockout or tagout device(s) have been removed.  

1910.147(e)(3)  

Lockout or tagout devices removal. Each lockout or tagout device shall be removed from each 
energy isolating device by the employee who applied the device. Exception to paragraph (e)(3): 
When the authorized employee who applied the lockout or tagout device is not available to remove it, 
that device may be removed under the direction of the employer, provided that specific procedures 
and training for such removal have been developed, documented and incorporated into the employer's 
energy control program. The employer shall demonstrate that the specific procedure provides 
equivalent safety to the removal of the device by the authorized employee who applied it. The 
specific procedure shall include at least the following elements: 

1910.147(e)(3)(i)  

Verification by the employer that the authorized employee who applied the device is not at the 
facility: 

1910.147(e)(3)(ii)  

Making all reasonable efforts to contact the authorized employee to inform him/her that his/her 
lockout or tagout device has been removed; and 

1910.147(e)(3)(iii)  

Ensuring that the authorized employee has this knowledge before he/she resumes work at that facility. 

..1910.147(f) 
 



 

 

Confined Space Training Original Version 

217

1910.147(f)  

Additional requirements. 

1910.147(f)(1)  

Testing or positioning of machines, equipment or components thereof. In situations in which 
lockout or tagout devices must be temporarily removed from the energy isolating device and the 
machine or equipment energized to test or position the machine, equipment or component thereof, the 
following sequence of actions shall be followed: 

1910.147(f)(1)(i)  

Clear the machine or equipment of tools and materials in accordance with paragraph (e)(1) of this 
section; 

1910.147(f)(1)(ii)  

Remove employees from the machine or equipment area in accordance with paragraph (e)(2) of this 
section; 

1910.147(f)(1)(iii)  

Remove the lockout or tagout devices as specified in paragraph (e)(3) of this section; 

1910.147(f)(1)(iv)  

Energize and proceed with testing or positioning; 

1910.147(f)(1)(v)  

De-energize all systems and reapply energy control measures in accordance with paragraph (d) of this 
section to continue the servicing and/or maintenance. 

1910.147(f)(2)  

Outside personnel (contractors, etc.). 

1910.147(f)(2)(i)  

Whenever outside servicing personnel are to be engaged in activities covered by the scope and 
application of this standard, the on-site employer and the outside employer shall inform each other of 
their respective lockout or tagout procedures. 

..1910.147(f)(2)(ii) 
 
1910.147(f)(2)(ii)  

The on-site employer shall ensure that his/her employees understand and comply with the restrictions 
and prohibitions of the outside employer's energy control program. 

1910.147(f)(3)  

Group lockout or tagout. 

1910.147(f)(3)(i)  

When servicing and/or maintenance is performed by a crew, craft, department or other group, they 
shall utilize a procedure which affords the employees a level of protection equivalent to that provided 
by the implementation of a personal lockout or tagout device. 

1910.147(f)(3)(ii)  

Group lockout or tagout devices shall be used in accordance with the procedures required by 
paragraph (c)(4) of this section including, but not necessarily limited to, the following specific 
requirements: 
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1910.147(f)(3)(ii)(A)  

Primary responsibility is vested in an authorized employee for a set number of employees working 
under the protection of a group lockout or tagout device (such as an operations lock); 

1910.147(f)(3)(ii)(B)  

Provision for the authorized employee to ascertain the exposure status of individual group members 
with regard to the lockout or tagout of the machine or equipment and 

1910.147(f)(3)(ii)(C)  

When more than one crew, craft, department, etc. is involved, assignment of overall job-associated 
lockout or tagout control responsibility to an authorized employee designated to coordinate affected 
work forces and ensure continuity of protection; and 

..1910.147(f)(3)(ii)(D) 
 
1910.147(f)(3)(ii)(D)  

Each authorized employee shall affix a personal lockout or tagout device to the group lockout device, 
group lockbox, or comparable mechanism when he or she begins work, and shall remove those 
devices when he or she stops working on the machine or equipment being serviced or maintained. 

1910.147(f)(4)  

Shift or personnel changes. Specific procedures shall be utilized during shift or personnel changes to
ensure the continuity of lockout or tagout protection, including provision for the orderly transfer of 
lockout or tagout device protection between off-going and oncoming employees, to minimize 
exposure to hazards from the unexpected energization or start-up of the machine or equipment, or the 
release of stored energy. 

Note: The following appendix to §1910.147 services as a non-mandatory guideline to assist 
employers and employees in complying with the requirements of this section, as well as to provide 
other helpful information. Nothing in the appendix adds to or detracts from any of the requirements of 
this section. 

[54 FR 36687, Sept. 1, 1989, as amended at 54 FR 42498, Oct. 17, 1989; 55 FR 38685, 38686, Sept. 
20, 1990; 61 FR 5507, Feb. 13, 1996] 
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Typical Minimal Lockout Procedures - 1910.147 App A  
 
General 
 

The following simple lockout procedure is provided to assist employers in developing their 
procedures so they meet the requirements of this standard. When the energy isolating devices are not 
lockable, tagout may be used, provided the employer complies with the provisions of the standard 
which require additional training and more rigorous periodic inspections. When tagout is used and the 
energy isolating devices are lockable, the employer must provide full employee protection (see 
paragraph (c)(3)) and additional training and more rigorous periodic inspections are required. For 
more complex systems, more comprehensive procedures may need to be developed, documented, and 
utilized. 

Lockout Procedure 
 
Lockout Procedure for 
 
_____________________________________________________________________ 
 
(Name of Company for single procedure or identification of equipment 
if multiple procedures are used). 
 
Purpose 

This procedure establishes the minimum requirements for the lockout of energy isolating devices 
whenever maintenance or servicing is done on machines or equipment. It shall be used to ensure that 
the machine or equipment is stopped, isolated from all potentially hazardous energy sources and 
locked out before employees perform any servicing or maintenance where the unexpected 
energization or start-up of the machine or equipment or release of stored energy could cause injury. 

Compliance With This Program 

All employees are required to comply with the restrictions and limitations imposed upon them during 
the use of lockout. The authorized employees are required to perform the lockout in accordance with 
this procedure. All employees, upon observing a machine or piece of equipment which is locked out 
to perform servicing or maintenance shall not attempt to start, energize, or use that machine or 
equipment. 

_____________________________________________________________________ 
 
Type of compliance enforcement to be taken for violation of the above                         
 
Sequence of Lockout 
 

(1) Notify all affected employees that servicing or maintenance is required on a machine or 
equipment and that the machine or equipment must be shut down and locked out to perform the 
servicing or maintenance. 

___________________________________________________________________ 
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Name(s)/Job Title(s) of affected employees and how to notify. 
 

(2) The authorized employee shall refer to the company procedure to identify the type and magnitude 
of the energy that the machine or equipment utilizes, shall understand the hazards of the energy, and 
shall know the methods to control the energy. 

_____________________________________________________________________ 
 
Type(s) and magnitude(s) of energy, its hazards and the methods to 
control the energy. 
 

(3) If the machine or equipment is operating, shut it down by the normal stopping procedure (depress 
the stop button, open switch, close valve, etc.). 

_____________________________________________________________________ 
 
Type(s) and location(s) of machine or equipment operating controls. 
 

(4) De-activate the energy isolating device(s) so that the machine or equipment is isolated from the 
energy source(s). 

_____________________________________________________________________ 
 
Type(s) and location(s) of energy isolating devices. 
 

(5) Lock out the energy isolating device(s) with assigned individual lock(s). 

(6) Stored or residual energy (such as that in capacitors, springs, elevated machine members, rotating 
flywheels, hydraulic systems, and air, gas, steam, or water pressure, etc.) must be dissipated or 
restrained by methods such as grounding, repositioning, blocking, bleeding down, etc. 

_____________________________________________________________________ 
 
Type(s) of stored energy - methods to dissipate or restrain. 
 

(7) Ensure that the equipment is disconnected from the energy source(s) by first checking that no 
personnel are exposed, then verify the isolation of the equipment by operating the push button or 
other normal operating control(s) or by testing to make certain the equipment will not operate. 

Caution: Return operating control(s) to neutral or "off" position after verifying the isolation of the 
equipment. 

_____________________________________________________________________ 
 
Method of verifying the isolation of the equipment. 

(8) The machine or equipment is now locked out. 

"Restoring Equipment to Service." When the servicing or maintenance is completed and the machine 
or equipment is ready to return to normal operating condition, the following steps shall be taken. 

(1) Check the machine or equipment and the immediate area around the machine to ensure that 
nonessential items have been removed and that the machine or equipment components are 
operationally intact. 
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(2) Check the work area to ensure that all employees have been safely positioned or removed from the 
area. 

(3) Verify that the controls are in neutral. 

(4) Remove the lockout devices and reenergize the machine or equipment. Note: The removal of 
some forms of blocking may require reenergization of the machine before safe removal. 

(5) Notify affected employees that the servicing or maintenance is completed and the machine or 
equipment is ready for used. 

[54 FR 36687, Sept. 1, 1989 as amended at 54 FR 42498, Oct. 17, 1989; 55 FR 38685, Sept. 20, 
1990; 61 FR 5507, Feb. 13, 1996] 

 

 

 
 
Know the hazards that may be faced during entry, including information on 
the mode, signs or symptoms, and consequences of the exposure; in this 
case, it is the embarrassment of assisting your buddy. 
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A supervisor carefully checking his paperwork before allowing the Entrant in the 
Confined Space.  We at TLC love to teach this class and here are two of our all 
time favorite students.  Jerome and Bucky.  Bucky has a great sense of humor and 
has greatly assisted TLC Instructors.   
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Regulations (Standards - 29 CFR)  
Respiratory Protection. - 1910.134  
 
This section applies to General Industry (part 1910), Shipyards (part 1915), Marine Terminals (part 
1917), Longshoring (part 1918), and Construction (part 1926). 
..1910.134(a)  
 
1910.134(a)  
Permissible practice. 
1910.134(a)(1)  
In the control of those occupational diseases caused by breathing air contaminated with harmful dusts,
fogs, fumes, mists, gases, smokes, sprays, or vapors, the primary objective shall be to prevent 
atmospheric contamination. This shall be accomplished as far as feasible by accepted engineering 
control measures (for example, enclosure or confinement of the operation, general and local 
ventilation, and substitution of less toxic materials). When effective engineering controls are not 
feasible, or while they are being instituted, appropriate respirators shall be used pursuant to this 
section. 
1910.134(a)(2)  
Respirators shall be provided by the employer when such equipment is necessary to protect the health 
of the employee. The employer shall provide the respirators which are applicable and suitable for the 
purpose intended. The employer shall be responsible for the establishment and maintenance of a 
respiratory protection program which shall include the requirements outlined in paragraph (c) of this 
section. 
1910.134(b)  
Definitions. The following definitions are important terms used in the respiratory protection standard 
in this section.  
 
Air-purifying respirator means a respirator with an air-purifying filter, cartridge, or canister that 
removes specific air contaminants by passing ambient air through the air-purifying element.  
 
Assigned protection factor (APF) [Reserved]  
 
Atmosphere-supplying respirator means a respirator that supplies the respirator user with breathing 
air from a source independent of the ambient atmosphere, and includes supplied-air respirators 
(SARs) and self-contained breathing apparatus (SCBA) units.  
 
Canister or cartridge means a container with a filter, sorbent, or catalyst, or combination of these 
items, which removes specific contaminants from the air passed through the container.  
 
Demand respirator means an atmosphere-supplying respirator that admits breathing air to the 
facepiece only when a negative pressure is created inside the facepiece by inhalation.  
 
Emergency situation means any occurrence such as, but not limited to, equipment failure, rupture of 
containers, or failure of control equipment that may or does result in an uncontrolled significant 
release of an airborne contaminant.  
 
Employee exposure means exposure to a concentration of an airborne contaminant that would occur 
if the employee were not using respiratory protection.  
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End-of-service-life indicator (ESLI) means a system that warns the respirator user of the approach of 
the end of adequate respiratory protection, for example, that the sorbent is approaching saturation or 
is no longer effective.  
 
Escape-only respirator means a respirator intended to be used only for emergency exit.  
 
Filter or air purifying element means a component used in respirators to remove solid or liquid 
aerosols from the inspired air.  
 
Filtering facepiece (dust mask) means a negative pressure particulate respirator with a filter as an 
integral part of the facepiece or with the entire facepiece composed of the filtering medium.  
 
Fit factor means a quantitative estimate of the fit of a particular respirator to a specific individual, 
and typically estimates the ratio of the concentration of a substance in ambient air to its concentration 
inside the respirator when worn.  
 
Fit test means the use of a protocol to qualitatively or quantitatively evaluate the fit of a respirator on 
an individual. (See also Qualitative fit test QLFT and Quantitative fit test QNFT.)  
 
Helmet means a rigid respiratory inlet covering that also provides head protection against impact and 
penetration.  
 
High efficiency particulate air (HEPA) filter means a filter that is at least 99.97% efficient in 
removing monodisperse particles of 0.3 micrometers in diameter. The equivalent NIOSH 42 CFR 84 
particulate filters are the N100, R100, and P100 filters.  
 
Hood means a respiratory inlet covering that completely covers the head and neck and may also cover 
portions of the shoulders and torso.  
 
Immediately dangerous to life or health (IDLH) means an atmosphere that poses an immediate 
threat to life, would cause irreversible adverse health effects, or would impair an individual's ability 
to escape from a dangerous atmosphere.  
 
Interior structural firefighting means the physical activity of fire suppression, rescue or both, inside 
of buildings or enclosed structures which are involved in a fire situation beyond the incipient stage. 
(See 29 CFR 1910.155)  
 
Loose-fitting facepiece means a respiratory inlet covering that is designed to form a partial seal with 
the face.  
 
Maximum use concentration (MUC) [Reserved].  
 
Negative pressure respirator (tight fitting) means a respirator in which the air pressure inside the 
facepiece is negative during inhalation with respect to the ambient air pressure outside the respirator.  
 
Oxygen deficient atmosphere means an atmosphere with an oxygen content below 19.5% by volume. 
 
Physician or other licensed health care professional (PLHCP) means an individual whose legally 
permitted scope of practice (i.e., license, registration, or certification) allows him or her to 
independently provide, or be delegated the responsibility to provide, some or all of the health care 
services required by paragraph (e) of this section.  
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Positive pressure respirator means a respirator in which the pressure inside the respiratory inlet 
covering exceeds the ambient air pressure outside the respirator.  
 
Powered air-purifying respirator (PAPR) means an air-purifying respirator that uses a blower to 
force the ambient air through air-purifying elements to the inlet covering.  
 
Pressure demand respirator means a positive pressure atmosphere-supplying respirator that admits 
breathing air to the facepiece when the positive pressure is reduced inside the facepiece by inhalation. 
 
Qualitative fit test (QLFT) means a pass/fail fit test to assess the adequacy of respirator fit that relies 
on the individual's response to the test agent.  
 
Quantitative fit test (QNFT) means an assessment of the adequacy of respirator fit by numerically 
measuring the amount of leakage into the respirator.  
 
Respiratory inlet covering means that portion of a respirator that forms the protective barrier between 
the user's respiratory tract and an air-purifying device or breathing air source, or both. It may be a 
facepiece, helmet, hood, suit, or a mouthpiece respirator with nose clamp.  
 
Self-contained breathing apparatus (SCBA) means an atmosphere-supplying respirator for which the 
breathing air source is designed to be carried by the user.  
 
Service life means the period of time that a respirator, filter or sorbent, or other respiratory equipment 
provides adequate protection to the wearer.  
 
Supplied-air respirator (SAR) or airline respirator means an atmosphere-supplying respirator for 
which the source of breathing air is not designed to be carried by the user.  
 
This section means this respiratory protection standard.  
 
Tight-fitting facepiece means a respiratory inlet covering that forms a complete seal with the face.  
 
User seal check means an action conducted by the respirator user to determine if the respirator is 
properly seated to the face. 
 
1910.134(c)  
Respiratory protection program. This paragraph requires the employer to develop and implement a 
written respiratory protection program with required worksite-specific procedures and elements for 
required respirator use. The program must be administered by a suitably trained program 
administrator. In addition, certain program elements may be required for voluntary use to prevent 
potential hazards associated with the use of the respirator. The Small Entity Compliance Guide 
contains criteria for the selection of a program administrator and a sample program that meets the 
requirements of this paragraph. Copies of the Small Entity Compliance Guide will be available on or 
about April 8, 1998 from the Occupational Safety and Health Administration's Office of Publications, 
Room N 3101, 200 Constitution Avenue, NW, Washington, DC, 20210 (202-219-4667). 
1910.134(c)(1)  
In any workplace where respirators are necessary to protect the health of the employee or whenever 
respirators are required by the employer, the employer shall establish and implement a written 
respiratory protection program with worksite-specific procedures. The program shall be updated as 
necessary to reflect those changes in workplace conditions that affect respirator use. The employer 
shall include in the program the following provisions of this section, as applicable: 
1910.134(c)(1)(i)  
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Procedures for selecting respirators for use in the workplace; 
1910.134(c)(1)(ii)  
Medical evaluations of employees required to use respirators; 
 
1910.134(c)(1)(iii)  
Fit testing procedures for tight-fitting respirators; 
1910.134(c)(1)(iv)  
Procedures for proper use of respirators in routine and reasonably foreseeable emergency situations; 
1910.134(c)(1)(v)  
Procedures and schedules for cleaning, disinfecting, storing, inspecting, repairing, discarding, and 
otherwise maintaining respirators; 
1910.134(c)(1)(vi)  
Procedures to ensure adequate air quality, quantity, and flow of breathing air for atmosphere-
supplying respirators; 
1910.134(c)(1)(vii)  
Training of employees in the respiratory hazards to which they are potentially exposed during routine 
and emergency situations; 
..1910.134(c)(1)(viii)  
 
1910.134(c)(1)(viii)  
Training of employees in the proper use of respirators, including putting on and removing them, any 
limitations on their use, and their maintenance; and 
1910.134(c)(1)(ix)  
Procedures for regularly evaluating the effectiveness of the program. 
1910.134(c)(2)  
Where respirator use is not required: 
1910.134(c)(2)(i)  
An employer may provide respirators at the request of employees or permit employees to use their 
own respirators, if the employer determines that such respirator use will not in itself create a hazard. 
If the employer determines that any voluntary respirator use is permissible, the employer shall 
provide the respirator users with the information contained in Appendix D to this section 
("Information for Employees Using Respirators When Not Required Under the Standard"); and 
1910.134(c)(2)(ii)  
In addition, the employer must establish and implement those elements of a written respiratory 
protection program necessary to ensure that any employee using a respirator voluntarily is medically 
able to use that respirator, and that the respirator is cleaned, stored, and maintained so that its use does 
not present a health hazard to the user. Exception: Employers are not required to include in a written 
respiratory protection program those employees whose only use of respirators involves the voluntary 
use of filtering facepieces (dust masks). 
1910.134(c)(3)  
The employer shall designate a program administrator who is qualified by appropriate training or 
experience that is commensurate with the complexity of the program to administer or oversee the 
respiratory protection program and conduct the required evaluations of program effectiveness. 
1910.134(c)(4)  
The employer shall provide respirators, training, and medical evaluations at no cost to the employee. 
1910.134(d)  
Selection of respirators. This paragraph requires the employer to evaluate respiratory hazard(s) in the 
workplace, identify relevant workplace and user factors, and base respirator selection on these factors. 
The paragraph also specifies appropriately protective respirators for use in IDLH atmospheres, and 
limits the selection and use of air-purifying respirators. 
1910.134(d)(1)  
General requirements. 
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1910.134(d)(1)(i)  
The employer shall select and provide an appropriate respirator based on the respiratory hazard(s) to 
which the worker is exposed and workplace and user factors that affect respirator performance and 
reliability. 
 
1910.134(d)(1)(ii)  
The employer shall select a NIOSH-certified respirator. The respirator shall be used in compliance 
with the conditions of its certification. 
1910.134(d)(1)(iii)  
The employer shall identify and evaluate the respiratory hazard(s) in the workplace; this evaluation 
shall include a reasonable estimate of employee exposures to respiratory hazard(s) and an 
identification of the contaminant's chemical state and physical form. Where the employer cannot 
identify or reasonably estimate the employee exposure, the employer shall consider the atmosphere to 
be IDLH. 
..1910.134(d)(1)(iv)  
 
1910.134(d)(1)(iv)  
The employer shall select respirators from a sufficient number of respirator models and sizes so that 
the respirator is acceptable to, and correctly fits, the user. 
1910.134(d)(2)  
Respirators for IDLH atmospheres. 
1910.134(d)(2)(i)  
The employer shall provide the following respirators for employee use in IDLH atmospheres: 
1910.134(d)(2)(i)(A)  
A full facepiece pressure demand SCBA certified by NIOSH for a minimum service life of thirty 
minutes, or 
1910.134(d)(2)(i)(B)  
A combination full facepiece pressure demand supplied-air respirator (SAR) with auxiliary self-
contained air supply. 
1910.134(d)(2)(ii)  
Respirators provided only for escape from IDLH atmospheres shall be NIOSH-certified for escape 
from the atmosphere in which they will be used. 
1910.134(d)(2)(iii)  
All oxygen-deficient atmospheres shall be considered IDLH. Exception: If the employer demonstrates 
that, under all foreseeable conditions, the oxygen concentration can be maintained within the ranges 
specified in Table II of this section (i.e., for the altitudes set out in the table), then any atmosphere-
supplying respirator may be used. 
1910.134(d)(3)  
Respirators for atmospheres that are not IDLH. 
1910.134(d)(3)(i)  
The employer shall provide a respirator that is adequate to protect the health of the employee and 
ensure compliance with all other OSHA statutory and regulatory requirements, under routine and 
reasonably foreseeable emergency situations. 
1910.134(d)(3)(i)(A)  
Assigned Protection Factors (APFs) [Reserved] 
1910.134(d)(3)(i)(B)  
Maximum Use Concentration (MUC) [Reserved] 
1910.134(d)(3)(ii)  
The respirator selected shall be appropriate for the chemical state and physical form of the 
contaminant. 
 
1910.134(d)(3)(iii)  
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For protection against gases and vapors, the employer shall provide: 
1910.134(d)(3)(iii)(A)  
An atmosphere-supplying respirator, or 
1910.134(d)(3)(iii)(B)  
An air-purifying respirator, provided that: 
1910.134(d)(3)(iii)(B)(1)  
The respirator is equipped with an end-of-service-life indicator (ESLI) certified by NIOSH for the 
contaminant; or 
1910.134(d)(3)(iii)(B)(2)  
If there is no ESLI appropriate for conditions in the employer's workplace, the employer implements 
a change schedule for canisters and cartridges that is based on objective information or data that will 
ensure that canisters and cartridges are changed before the end of their service life. The employer 
shall describe in the respirator program the information and data relied upon and the basis for the 
canister and cartridge change schedule and the basis for reliance on the data. 
1910.134(d)(3)(iv)  
For protection against particulates, the employer shall provide: 
1910.134(d)(3)(iv)(A)  
An atmosphere-supplying respirator; or 
1910.134(d)(3)(iv)(B)  
An air-purifying respirator equipped with a filter certified by NIOSH under 30 CFR part 11 as a high 
efficiency particulate air (HEPA) filter, or an air-purifying respirator equipped with a filter certified 
for particulates by NIOSH under 42 CFR part 84; or 
1910.134(d)(3)(iv)(C)  
For contaminants consisting primarily of particles with mass median aerodynamic diameters 
(MMAD) of at least 2 micrometers, an air-purifying respirator equipped with any filter certified for 
particulates by NIOSH. 

TABLE I. -- ASSIGNED PROTECTION FACTORS 
[RESERVED] 

 
TABLE II 

Altitude (ft.) 

Oxygen 
deficient 

Atmospheres 
(% 02) for 
which the 
employer 

atmosphere-
may rely on 
supplying 
respirators 

Less than 3,001 
3,001-4,000 
4,001-5,000 
5,001-6,000 
6,001-7,000 
7,001-8,0001 

16.0-19.5 
16.4-19.5 
17.1-19.5 
17.8-19.5 
18.5-19.5 

19.3-19.5. 
1Above 8,000 feet the exception does not apply. Oxygen- 

enriched breathing air must be supplied above 14,000 feet. 
 
1910.134(e)  
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Medical evaluation. Using a respirator may place a physiological burden on employees that varies 
with the type of respirator worn, the job and workplace conditions in which the respirator is used, and 
the medical status of the employee. Accordingly, this paragraph specifies the minimum requirements 
for medical evaluation that employers must implement to determine the employee's ability to use a 
respirator. 
 
1910.134(e)(1)  
General. The employer shall provide a medical evaluation to determine the employee's ability to use 
a respirator, before the employee is fit tested or required to use the respirator in the workplace. The 
employer may discontinue an employee's medical evaluations when the employee is no longer 
required to use a respirator. 
1910.134(e)(2)  
Medical evaluation procedures. 
1910.134(e)(2)(i)  
The employer shall identify a physician or other licensed health care professional (PLHCP) to 
perform medical evaluations using a medical questionnaire or an initial medical examination that 
obtains the same information as the medical questionnaire. 
1910.134(e)(2)(ii)  
The medical evaluation shall obtain the information requested by the questionnaire in Sections 1 and 
2, Part A of Appendix C of this section. 
1910.134(e)(3)  
Follow-up medical examination. 
1910.134(e)(3)(i)  
The employer shall ensure that a follow-up medical examination is provided for an employee who 
gives a positive response to any question among questions 1 through 8 in Section 2, Part A of 
Appendix C or whose initial medical examination demonstrates the need for a follow-up medical 
examination. 
1910.134(e)(3)(ii)  
The follow-up medical examination shall include any medical tests, consultations, or diagnostic 
procedures that the PLHCP deems necessary to make a final determination. 
1910.134(e)(4)  
Administration of the medical questionnaire and examinations. 
1910.134(e)(4)(i)  
The medical questionnaire and examinations shall be administered confidentially during the 
employee's normal working hours or at a time and place convenient to the employee. The medical 
questionnaire shall be administered in a manner that ensures that the employee understands its 
content. 
1910.134(e)(4)(ii)  
The employer shall provide the employee with an opportunity to discuss the questionnaire and 
examination results with the PLHCP. 
1910.134(e)(5)  
Supplemental information for the PLHCP. 
1910.134(e)(5)(i)  
The following information must be provided to the PLHCP before the PLHCP makes a 
recommendation concerning an employee's ability to use a respirator: 
1910.134(e)(5)(i)(A)  
(A) The type and weight of the respirator to be used by the employee; 
1910.134(e)(5)(i)(B)  
The duration and frequency of respirator use (including use for rescue and escape); 
1910.134(e)(5)(i)(C)  
The expected physical work effort; 
1910.134(e)(5)(i)(D)  
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Additional protective clothing and equipment to be worn; and 
1910.134(e)(5)(i)(E)  
Temperature and humidity extremes that may be encountered. 
1910.134(e)(5)(ii)  
Any supplemental information provided previously to the PLHCP regarding an employee need not be 
provided for a subsequent medical evaluation if the information and the PLHCP remain the same. 
 
1910.134(e)(5)(iii)  
The employer shall provide the PLHCP with a copy of the written respiratory protection program and 
a copy of this section.  
 
Note to Paragraph (e)(5)(iii): When the employer replaces a PLHCP, the employer must ensure that 
the new PLHCP obtains this information, either by providing the documents directly to the PLHCP or 
having the documents transferred from the former PLHCP to the new PLHCP. However, OSHA does 
not expect employers to have employees medically reevaluated solely because a new PLHCP has 
been selected. 
1910.134(e)(6)  
Medical determination. In determining the employee's ability to use a respirator, the employer shall: 
1910.134(e)(6)(i)  
Obtain a written recommendation regarding the employee's ability to use the respirator from the 
PLHCP. The recommendation shall provide only the following information: 
1910.134(e)(6)(i)(A)  
Any limitations on respirator use related to the medical condition of the employee, or relating to the 
workplace conditions in which the respirator will be used, including whether or not the employee is 
medically able to use the respirator; 
1910.134(e)(6)(i)(B)  
The need, if any, for follow-up medical evaluations; and 
1910.134(e)(6)(i)(C)  
A statement that the PLHCP has provided the employee with a copy of the PLHCP's written 
recommendation. 
1910.134(e)(6)(ii)  
If the respirator is a negative pressure respirator and the PLHCP finds a medical condition that may 
place the employee's health at increased risk if the respirator is used, the employer shall provide a 
PAPR if the PLHCP's medical evaluation finds that the employee can use such a respirator; if a 
subsequent medical evaluation finds that the employee is medically able to use a negative pressure 
respirator, then the employer is no longer required to provide a PAPR. 
1910.134(e)(7)  
Additional medical evaluations. At a minimum, the employer shall provide additional medical 
evaluations that comply with the requirements of this section if: 
1910.134(e)(7)(i)  
An employee reports medical signs or symptoms that are related to ability to use a respirator; 
1910.134(e)(7)(ii)  
A PLHCP, supervisor, or the respirator program administrator informs the employer that an employee 
needs to be reevaluated; 
1910.134(e)(7)(iii)  
Information from the respiratory protection program, including observations made during fit testing 
and program evaluation, indicates a need for employee reevaluation; or 
1910.134(e)(7)(iv)  
A change occurs in workplace conditions (e.g., physical work effort, protective clothing, temperature) 
that may result in a substantial increase in the physiological burden placed on an employee. 
1910.134(f)  
Fit testing. This paragraph requires that, before an employee may be required to use any respirator 
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with a negative or positive pressure tight-fitting facepiece, the employee must be fit tested with the 
same make, model, style, and size of respirator that will be used. This paragraph specifies the kinds of 
fit tests allowed, the procedures for conducting them, and how the results of the fit tests must be used. 
1910.134(f)(1)  
The employer shall ensure that employees using a tight-fitting facepiece respirator pass an appropriate 
qualitative fit test (QLFT) or quantitative fit test (QNFT) as stated in this paragraph. 
 
1910.134(f)(2)  
The employer shall ensure that an employee using a tight-fitting facepiece respirator is fit tested prior 
to initial use of the respirator, whenever a different respirator facepiece (size, style, model or make) is 
used, and at least annually thereafter. 
1910.134(f)(3)  
The employer shall conduct an additional fit test whenever the employee reports, or the employer, 
PLHCP, supervisor, or program administrator makes visual observations of, changes in the 
employee's physical condition that could affect respirator fit. Such conditions include, but are not 
limited to, facial scarring, dental changes, cosmetic surgery, or an obvious change in body weight. 
1910.134(f)(4)  
If after passing a QLFT or QNFT, the employee subsequently notifies the employer, program 
administrator, supervisor, or PLHCP that the fit of the respirator is unacceptable, the employee shall 
be given a reasonable opportunity to select a different respirator facepiece and to be retested. 
..1910.134(f)(5)  
1910.134(f)(5)  
The fit test shall be administered using an OSHA-accepted QLFT or QNFT protocol. The OSHA-
accepted QLFT and QNFT protocols and procedures are contained in Appendix A of this section. 
1910.134(f)(6)  
QLFT may only be used to fit test negative pressure air-purifying respirators that must achieve a fit 
factor of 100 or less. 
1910.134(f)(7)  
If the fit factor, as determined through an OSHA-accepted QNFT protocol, is equal to or greater than 
100 for tight-fitting half facepieces, or equal to or greater than 500 for tight-fitting full facepieces, the 
QNFT has been passed with that respirator. 
1910.134(f)(8)  
Fit testing of tight-fitting atmosphere-supplying respirators and tight-fitting powered air-purifying 
respirators shall be accomplished by performing quantitative or qualitative fit testing in the negative 
pressure mode, regardless of the mode of operation (negative or positive pressure) that is used for 
respiratory protection. 
1910.134(f)(8)(i)  
Qualitative fit testing of these respirators shall be accomplished by temporarily converting the 
respirator user's actual facepiece into a negative pressure respirator with appropriate filters, or by 
using an identical negative pressure air-purifying respirator facepiece with the same sealing surfaces 
as a surrogate for the atmosphere-supplying or powered air-purifying respirator facepiece. 
1910.134(f)(8)(ii)  
Quantitative fit testing of these respirators shall be accomplished by modifying the facepiece to allow 
sampling inside the facepiece in the breathing zone of the user, midway between the nose and mouth. 
This requirement shall be accomplished by installing a permanent sampling probe onto a surrogate 
facepiece, or by using a sampling adapter designed to temporarily provide a means of sampling air 
from inside the facepiece. 
1910.134(f)(8)(iii)  
Any modifications to the respirator facepiece for fit testing shall be completely removed, and the 
facepiece restored to NIOSH-approved configuration, before that facepiece can be used in the 
workplace. 
1910.134(g)  
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Use of respirators. This paragraph requires employers to establish and implement procedures for the 
proper use of respirators. These requirements include prohibiting conditions that may result in 
facepiece seal leakage, preventing employees from removing respirators in hazardous environments, 
taking actions to ensure continued effective respirator operation throughout the work shift, and 
establishing procedures for the use of respirators in IDLH atmospheres or in interior structural 
firefighting situations. 
 
1910.134(g)(1)  
Facepiece seal protection. 
1910.134(g)(1)(i)  
The employer shall not permit respirators with tight-fitting facepieces to be worn by employees who 
have: 
1910.134(g)(1)(i)(A)  
Facial hair that comes between the sealing surface of the facepiece and the face or that interferes with 
valve function; or 
1910.134(g)(1)(i)(B)  
Any condition that interferes with the face-to-facepiece seal or valve function. 
1910.134(g)(1)(ii)  
If an employee wears corrective glasses or goggles or other personal protective equipment, the 
employer shall ensure that such equipment is worn in a manner that does not interfere with the seal of 
the facepiece to the face of the user. 
1910.134(g)(1)(iii)  
For all tight-fitting respirators, the employer shall ensure that employees perform a user seal check 
each time they put on the respirator using the procedures in Appendix B-1 or procedures 
recommended by the respirator manufacturer that the employer demonstrates are as effective as those 
in Appendix B-1 of this section. 
1910.134(g)(2)  
Continuing respirator effectiveness. 
1910.134(g)(2)(i)  
Appropriate surveillance shall be maintained of work area conditions and degree of employee 
exposure or stress. When there is a change in work area conditions or degree of employee exposure or 
stress that may affect respirator effectiveness, the employer shall reevaluate the continued 
effectiveness of the respirator. 
1910.134(g)(2)(ii)  
The employer shall ensure that employees leave the respirator use area: 
..1910.134(g)(2)(ii)(A)  
 
1910.134(g)(2)(ii)(A)  
To wash their faces and respirator facepieces as necessary to prevent eye or skin irritation associated 
with respirator use; or 
1910.134(g)(2)(ii)(B)  
If they detect vapor or gas breakthrough, changes in breathing resistance, or leakage of the facepiece; 
or 
1910.134(g)(2)(ii)(C)  
To replace the respirator or the filter, cartridge, or canister elements. 
1910.134(g)(2)(iii)  
If the employee detects vapor or gas breakthrough, changes in breathing resistance, or leakage of the 
facepiece, the employer must replace or repair the respirator before allowing the employee to return 
to the work area. 
 
 
1910.134(g)(3)  
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Procedures for IDLH atmospheres. For all IDLH atmospheres, the employer shall ensure that: 
1910.134(g)(3)(i)  
One employee or, when needed, more than one employee is located outside the IDLH atmosphere; 
1910.134(g)(3)(ii)  
Visual, voice, or signal line communication is maintained between the employee(s) in the IDLH 
atmosphere and the employee(s) located outside the IDLH atmosphere; 
1910.134(g)(3)(iii)  
The employee(s) located outside the IDLH atmosphere are trained and equipped to provide effective 
emergency rescue; 
 
1910.134(g)(3)(iv)  
The employer or designee is notified before the employee(s) located outside the IDLH atmosphere 
enter the IDLH atmosphere to provide emergency rescue; 
1910.134(g)(3)(v)  
The employer or designee authorized to do so by the employer, once notified, provides necessary 
assistance appropriate to the situation; 
1910.134(g)(3)(vi)  
Employee(s) located outside the IDLH atmospheres are equipped with: 
1910.134(g)(3)(vi)(A)  
Pressure demand or other positive pressure SCBAs, or a pressure demand or other positive pressure 
supplied-air respirator with auxiliary SCBA; and either 
1910.134(g)(3)(vi)(B)  
Appropriate retrieval equipment for removing the employee(s) who enter(s) these hazardous 
atmospheres where retrieval equipment would contribute to the rescue of the employee(s) and would 
not increase the overall risk resulting from entry; or 
1910.134(g)(3)(vi)(C)  
Equivalent means for rescue where retrieval equipment is not required under paragraph (g)(3)(vi)(B). 
1910.134(g)(4)  
Procedures for interior structural firefighting. In addition to the requirements set forth under 
paragraph (g)(3), in interior structural fires, the employer shall ensure that: 
1910.134(g)(4)(i)  
At least two employees enter the IDLH atmosphere and remain in visual or voice contact with one 
another at all times; 
1910.134(g)(4)(ii)  
At least two employees are located outside the IDLH atmosphere; and 
1910.134(g)(4)(iii)  
All employees engaged in interior structural firefighting use SCBAs.  
 
Note 1 to paragraph (g): One of the two individuals located outside the IDLH atmosphere may be 
assigned to an additional role, such as incident commander in charge of the emergency or safety 
officer, so long as this individual is able to perform assistance or rescue activities without 
jeopardizing the safety or health of any firefighter working at the incident.  
 
Note 2 to paragraph (g): Nothing in this section is meant to preclude firefighters from performing 
emergency rescue activities before an entire team has assembled. 
1910.134(h)  
Maintenance and care of respirators. This paragraph requires the employer to provide for the 
cleaning and disinfecting, storage, inspection, and repair of respirators used by employees. 
1910.134(h)(1)  
Cleaning and disinfecting. The employer shall provide each respirator user with a respirator that is 
clean, sanitary, and in good working order. The employer shall ensure that respirators are cleaned and 
disinfected using the procedures in Appendix B-2 of this section, or procedures recommended by the 



 

 

Confined Space Training Original Version 

234

respirator manufacturer, provided that such procedures are of equivalent effectiveness. The respirators 
shall be cleaned and disinfected at the following intervals: 
1910.134(h)(1)(i)  
Respirators issued for the exclusive use of an employee shall be cleaned and disinfected as often as 
necessary to be maintained in a sanitary condition; 
1910.134(h)(1)(ii)  
Respirators issued to more than one employee shall be cleaned and disinfected before being worn by 
different individuals; 
1910.134(h)(1)(iii)  
Respirators maintained for emergency use shall be cleaned and disinfected after each use; and 
1910.134(h)(1)(iv)  
Respirators used in fit testing and training shall be cleaned and disinfected after each use. 
1910.134(h)(2)  
Storage. The employer shall ensure that respirators are stored as follows: 
1910.134(h)(2)(i)  
All respirators shall be stored to protect them from damage, contamination, dust, sunlight, extreme 
temperatures, excessive moisture, and damaging chemicals, and they shall be packed or stored to 
prevent deformation of the facepiece and exhalation valve. 
1910.134(h)(2)(ii)  
In addition to the requirements of paragraph (h)(2)(i) of this section, emergency respirators shall be: 
1910.134(h)(2)(ii)(A)  
Kept accessible to the work area; 
1910.134(h)(2)(ii)(B)  
Stored in compartments or in covers that are clearly marked as containing emergency respirators; and 
1910.134(h)(2)(ii)(C)  
Stored in accordance with any applicable manufacturer instructions. 
..1910.134(h)(3)  
 
1910.134(h)(3)  
Inspection. 
1910.134(h)(3)(i)  
The employer shall ensure that respirators are inspected as follows: 
1910.134(h)(3)(i)(A)  
All respirators used in routine situations shall be inspected before each use and during cleaning; 
1910.134(h)(3)(i)(B)  
All respirators maintained for use in emergency situations shall be inspected at least monthly and in 
accordance with the manufacturer's recommendations, and shall be checked for proper function 
before and after each use; and 
1910.134(h)(3)(i)(C)  
Emergency escape-only respirators shall be inspected before being carried into the workplace for use. 
1910.134(h)(3)(ii)  
The employer shall ensure that respirator inspections include the following: 
1910.134(h)(3)(ii)(A)  
A check of respirator function, tightness of connections, and the condition of the various parts 
including, but not limited to, the facepiece, head straps, valves, connecting tube, and cartridges, 
canisters or filters; and 
1910.134(h)(3)(ii)(B)  
A check of elastomeric parts for pliability and signs of deterioration. 
1910.134(h)(3)(iii)  
In addition to the requirements of paragraphs (h)(3)(i) and (ii) of this section, self-contained breathing 
apparatus shall be inspected monthly. Air and oxygen cylinders shall be maintained in a fully charged 
state and shall be recharged when the pressure falls to 90% of the manufacturer's recommended 
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pressure level. The employer shall determine that the regulator and warning devices function 
properly. 
1910.134(h)(3)(iv)  
For respirators maintained for emergency use, the employer shall: 
1910.134(h)(3)(iv)(A)  
Certify the respirator by documenting the date the inspection was performed, the name (or signature) 
of the person who made the inspection, the findings, required remedial action, and a serial number or 
other means of identifying the inspected respirator; and 
1910.134(h)(3)(iv)(B)  
Provide this information on a tag or label that is attached to the storage compartment for the 
respirator, is kept with the respirator, or is included in inspection reports stored as paper or electronic 
files. This information shall be maintained until replaced following a subsequent certification. 
 
1910.134(h)(4)  
Repairs. The employer shall ensure that respirators that fail an inspection or are otherwise found to be 
defective are removed from service, and are discarded or repaired or adjusted in accordance with the 
following procedures: 
1910.134(h)(4)(i)  
Repairs or adjustments to respirators are to be made only by persons appropriately trained to perform 
such operations and shall use only the respirator manufacturer's NIOSH-approved parts designed for 
the respirator; 
1910.134(h)(4)(ii)  
Repairs shall be made according to the manufacturer's recommendations and specifications for the 
type and extent of repairs to be performed; and 
1910.134(h)(4)(iii)  
Reducing and admission valves, regulators, and alarms shall be adjusted or repaired only by the 
manufacturer or a technician trained by the manufacturer. 
1910.134(i)  
Breathing air quality and use. This paragraph requires the employer to provide employees using 
atmosphere-supplying respirators (supplied-air and SCBA) with breathing gases of high purity. 
1910.134(i)(1)  
The employer shall ensure that compressed air, compressed oxygen, liquid air, and liquid oxygen 
used for respiration accords with the following specifications: 
1910.134(i)(1)(i)  
Compressed and liquid oxygen shall meet the United States Pharmacopoeia requirements for medical 
or breathing oxygen; and 
..1910.134(i)(1)(ii)  
 
1910.134(i)(1)(ii)  
Compressed breathing air shall meet at least the requirements for Grade D breathing air described in 
ANSI/Compressed Gas Association Commodity Specification for Air, G-7.1-1989, to include: 
1910.134(i)(1)(ii)(A)  
Oxygen content (v/v) of 19.5-23.5%; 
1910.134(i)(1)(ii)(B)  
Hydrocarbon (condensed) content of 5 milligrams per cubic meter of air or less; 
1910.134(i)(1)(ii)(C)  
Carbon monoxide (CO) content of 10 ppm or less; 
1910.134(i)(1)(ii)(D)  
Carbon dioxide content of 1,000 ppm or less; and 
1910.134(i)(1)(ii)(E)  
Lack of noticeable odor. 
1910.134(i)(2)  
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The employer shall ensure that compressed oxygen is not used in atmosphere-supplying respirators 
that have previously used compressed air. 
1910.134(i)(3)  
The employer shall ensure that oxygen concentrations greater than 23.5% are used only in equipment 
designed for oxygen service or distribution. 
1910.134(i)(4)  
The employer shall ensure that cylinders used to supply breathing air to respirators meet the following
requirements: 
1910.134(i)(4)(i)  
Cylinders are tested and maintained as prescribed in the Shipping Container Specification 
Regulations of the Department of Transportation (49 CFR part 173 and part 178); 
1910.134(i)(4)(ii)  
Cylinders of purchased breathing air have a certificate of analysis from the supplier that the breathing 
air meets the requirements for Grade D breathing air; and 
 
1910.134(i)(4)(iii)  
The moisture content in the cylinder does not exceed a dew point of -50 deg.F (-45.6 deg.C) at 1 
atmosphere pressure. 
1910.134(i)(5)  
The employer shall ensure that compressors used to supply breathing air to respirators are constructed 
and situated so as to: 
1910.134(i)(5)(i)  
Prevent entry of contaminated air into the air-supply system; 
1910.134(i)(5)(ii)  
Minimize moisture content so that the dew point at 1 atmosphere pressure is 10 degrees F (5.56 
deg.C) below the ambient temperature; 
1910.134(i)(5)(iii)  
Have suitable in-line air-purifying sorbent beds and filters to further ensure breathing air quality. 
Sorbent beds and filters shall be maintained and replaced or refurbished periodically following the 
manufacturer's instructions. 
1910.134(i)(5)(iv)  
Have a tag containing the most recent change date and the signature of the person authorized by the 
employer to perform the change. The tag shall be maintained at the compressor. 
1910.134(i)(6)  
For compressors that are not oil-lubricated, the employer shall ensure that carbon monoxide levels in 
the breathing air do not exceed 10 ppm. 
1910.134(i)(7)  
For oil-lubricated compressors, the employer shall use a high-temperature or carbon monoxide alarm, 
or both, to monitor carbon monoxide levels. If only high-temperature alarms are used, the air supply 
shall be monitored at intervals sufficient to prevent carbon monoxide in the breathing air from 
exceeding 10 ppm. 
1910.134(i)(8)  
The employer shall ensure that breathing air couplings are incompatible with outlets for nonrespirable 
worksite air or other gas systems. No asphyxiating substance shall be introduced into breathing air 
lines. 
1910.134(i)(9)  
The employer shall use breathing gas containers marked in accordance with the NIOSH respirator 
certification standard, 42 CFR part 84. 
1910.134(j)  
Identification of filters, cartridges, and canisters. The employer shall ensure that all filters, 
cartridges and canisters used in the workplace are labeled and color coded with the NIOSH approval 
label and that the label is not removed and remains legible. 
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1910.134(k)  
Training and information. This paragraph requires the employer to provide effective training to 
employees who are required to use respirators. The training must be comprehensive, understandable, 
and recur annually, and more often if necessary. This paragraph also requires the employer to provide 
the basic information on respirators in Appendix D of this section to employees who wear respirators 
when not required by this section or by the employer to do so. 
1910.134(k)(1)  
The employer shall ensure that each employee can demonstrate knowledge of at least the following: 
..1910.134(k)(1)(i)  
1910.134(k)(1)(i)  
Why the respirator is necessary and how improper fit, usage, or maintenance can compromise the 
protective effect of the respirator; 
1910.134(k)(1)(ii)  
What the limitations and capabilities of the respirator are; 
1910.134(k)(1)(iii)  
How to use the respirator effectively in emergency situations, including situations in which the 
respirator malfunctions; 
1910.134(k)(1)(iv)  
How to inspect, put on and remove, use, and check the seals of the respirator; 
1910.134(k)(1)(v)  
What the procedures are for maintenance and storage of the respirator; 
1910.134(k)(1)(vi)  
How to recognize medical signs and symptoms that may limit or prevent the effective use of 
respirators; and 
1910.134(k)(1)(vii)  
The general requirements of this section. 
1910.134(k)(2)  
The training shall be conducted in a manner that is understandable to the employee. 
1910.134(k)(3)  
The employer shall provide the training prior to requiring the employee to use a respirator in the 
workplace. 
1910.134(k)(4)  
An employer who is able to demonstrate that a new employee has received training within the last 12 
months that addresses the elements specified in paragraph (k)(1)(i) through (vii) is not required to 
repeat such training provided that, as required by paragraph (k)(1), the employee can demonstrate 
knowledge of those element(s). Previous training not repeated initially by the employer must be 
provided no later than 12 months from the date of the previous training. 
1910.134(k)(5)  
Retraining shall be administered annually, and when the following situations occur: 
1910.134(k)(5)(i)  
Changes in the workplace or the type of respirator render previous training obsolete; 
1910.134(k)(5)(ii)  
Inadequacies in the employee's knowledge or use of the respirator indicate that the employee has not 
retained the requisite understanding or skill; or 
1910.134(k)(5)(iii)  
Any other situation arises in which retraining appears necessary to ensure safe respirator use. 
1910.134(k)(6)  
The basic advisory information on respirators, as presented in Appendix D of this section, shall be 
provided by the employer in any written or oral format, to employees who wear respirators when such 
use is not required by this section or by the employer. 
 
1910.134(l)  
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Program evaluation. This section requires the employer to conduct evaluations of the workplace to 
ensure that the written respiratory protection program is being properly implemented, and to consult 
employees to ensure that they are using the respirators properly. 
1910.134(l)(1)  
The employer shall conduct evaluations of the workplace as necessary to ensure that the provisions of 
the current written program are being effectively implemented and that it continues to be effective. 
1910.134(l)(2)  
The employer shall regularly consult employees required to use respirators to assess the employees' 
views on program effectiveness and to identify any problems. Any problems that are identified during 
this assessment shall be corrected. Factors to be assessed include, but are not limited to: 
..1910.134((l)(2)(i)  
 
1910.134(l)(2)(i)  
Respirator fit (including the ability to use the respirator without interfering with effective workplace 
performance); 
1910.134(l)(2)(ii)  
Appropriate respirator selection for the hazards to which the employee is exposed; 
1910.134(l)(2)(iii)  
Proper respirator use under the workplace conditions the employee encounters; and 
1910.134(l)(2)(iv)  
Proper respirator maintenance. 
1910.134(m)  
Recordkeeping. This section requires the employer to establish and retain written information 
regarding medical evaluations, fit testing, and the respirator program. This information will facilitate 
employee involvement in the respirator program, assist the employer in auditing the adequacy of the 
program, and provide a record for compliance determinations by OSHA. 
..1910.134(m)(1)  
 
1910.134(m)(1)  
Medical evaluation. Records of medical evaluations required by this section must be retained and 
made available in accordance with 29 CFR 1910.1020. 
1910.134(m)(2)  
Fit testing. 
1910.134(m)(2)(i)  
The employer shall establish a record of the qualitative and quantitative fit tests administered to an 
employee including: 
1910.134(m)(2)(i)(A)  
The name or identification of the employee tested; 
1910.134(m)(2)(i)(B)  
Type of fit test performed; 
1910.134(m)(2)(i)(C)  
Specific make, model, style, and size of respirator tested; 
1910.134(m)(2)(i)(D)  
Date of test; and 
1910.134(m)(2)(i)(E)  
The pass/fail results for QLFTs or the fit factor and strip chart recording or other recording of the test 
results for QNFTs. 
1910.134(m)(2)(ii)  
Fit test records shall be retained for respirator users until the next fit test is administered. 
1910.134(m)(3)  
A written copy of the current respirator program shall be retained by the employer. 
1910.134(m)(4)  
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Written materials required to be retained under this paragraph shall be made available upon request to 
affected employees and to the Assistant Secretary or designee for examination and copying. 
1910.134(n)  
Dates. 
1910.134(n)(1)  
Effective date. This section is effective April 8, 1998. The obligations imposed by this section 
commence on the effective date unless otherwise noted in this paragraph. Compliance with 
obligations that do not commence on the effective date shall occur no later than the applicable start-
up date. 
1910.134(n)(2)  
Compliance dates. All obligations of this section commence on the effective date except as follows: 
..1910.134(n)(2)(i)  
 
1910.134(n)(2)(i)  
The determination that respirator use is required (paragraph (a)) shall be completed no later than 
September 8, 1998. 
1910.134(n)(2)(ii)  
Compliance with provisions of this section for all other provisions shall be completed no later than 
October 5, 1998. 
1910.134(n)(3)  
The provisions of 29 CFR 1910.134 and 29 CFR 1926.103, contained in the 29 CFR parts 1900 to 
1910.99 and the 29 CFR part 1926 editions, revised as of July 1, 1997, are in effect and enforceable 
until October 5, 1998, or during any administrative or judicial stay of the provisions of this section. 
1910.134(n)(4)  
Existing Respiratory Protection Programs. If, in the 12 month period proceeding April 8, 1998, the 
employer has conducted annual respirator training, fit testing, respirator program evaluation, or 
medical evaluations, the employer may use the results of those activities to comply with the 
corresponding provisions of this section, providing that these activities were conducted in a manner 
that meets the requirements of this section. 
..1910.134(o)  
 
1910.134(o)  
Appendices. 
1910.134(o)(1)  
Compliance with Appendix A, Appendix B-1, Appendix B-2, and Appendix C of this section is 
mandatory. 
1910.134(o)(2)  
Appendix D of this section is non-mandatory and is not intended to create any additional obligations 
not otherwise imposed or to detract from any existing obligations. 
[63 FR 1152, Jan. 8, 1998; 63 FR 20098, April 23, 1998] 
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Each worker must be trained to get out of the confined space as rapidly as 
possible without help whenever an order to evacuate is given by the attendant, 
whenever an automatic evacuation alarm is activated, or whenever workers 
recognize the warning signs of exposure to substances that could be found in the 
confined space. They must also be made aware of the toxic effects or symptoms 
of exposure to hazardous materials they could encounter in the confined space. 
This includes anything that could be absorbed through the skin or which could be 
carried through the skin by any solvents that are used. They must be trained to 
relay an alarm to the attendant and to attempt self- rescue immediately upon 
becoming aware of these effects.  
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Other Related Confined Space Rules 
Under the California Labor Code and the California Occupational Safety and Health Act of 
1973, all employers in California have the legal obligation to provide and maintain a safe 
and healthful workplace for employees. The general requirements for employers to 
provide an effective Injury and Illness Prevention Program are in Title 8 of the California 
Code of Regulations (T8 CCR), Section 3203. 
 
The specific confined space regulatory requirements are in T8 CCR, Article 108, sections 
5156 through 5158. Because confined space work may involve many different hazards, 
other regulatory requirements may also apply. 
 
Section 5156 Identifies operations and industries that are regulated under Section 5158. 
Section 5157 Covers all other industries. It contains requirements for practices and 
procedures to protect employees from the hazards of entry into permit-required confined 
spaces. 
Section 5158 Applies specifically to construction, agriculture, marine terminals, shipyard 
operations, grain handlings, telecommunication, natural gas, and electric utilities. 
 
To obtain a free copy of the Injury and Illness Prevention Program or the confined space 
standard, or for more information on these requirements, please call the nearest 
Cal/OSHA Consultation Service Office. 
 
Employers needing on-site consultation may also call the Cal/OSHA Consultation Service 
Office for free professional assistance. 
 
Cal/OSHA consultants advise employers of any changes needed to eliminate potential 
and existing hazards. Consultants do not participate in enforcement activities. When 
hazards are identified during an on-site consultation visit, consultants do not issue 
citations or penalties. 
 
The Confined Space Guide has been developed to explain the hazards of confined 
space work and to assist employers in establishing and maintaining an effective confined 
space program. By implementing such a program, both employers and employees will be 
able to: 
• Recognize, evaluate, and control confined space hazards. 
• Save lives and protect employees from job-related 
injuries and illnesses. 
• Promote safe and effective work practices. 
• Reduce preventable workers’ compensation losses. 
• Comply with the law. 
 
The Confined Space Guide contains information, definitions ,and requirements for entry 
into permit-required confined spaces (Section 5157). To call the attention of employers 
whose operations and industries are regulated under Section 5158, the confined space 
definition and requirements are distinctively highlighted. 
 
To clarify and facilitate the understanding of confined space issues, the guide presents the 
information in the format of questions and answers and includes a list of the most 
frequently asked questions. 
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For easy reference, the guide is separated into six distinct main sections: 
 
Rescue, which addresses questions about various types of rescue operations, rescue 
training, and equipment, along with the importance of well-planned rescue activities. 
 
Definitions and Basics, which contains essential definitions of terms such as confined 
space, immediately dangerous to life and health (IDLH), and the permissible exposure 
limit (PEL). This section also addresses entry issues and issues relating to permit 
evaluation (including permit-required confined space reclassification, alternate 
procedures, and hot work permits). 
 
Confined Space Hazards, which addresses specific atmospheric and physical problems 
that can be encountered when working in confined spaces as well as questions relating to 
Material Safety Data Sheets and atmospheric testing. 
 
Hazard Controls, which addresses means of preventing accidents and controlling other 
problems by eliminating or controlling confined space hazards. 
 
Training and Education, which addresses the importance of gaining new understanding 
of critical confined space issues and acquiring practical skills for successful confined 
space work. This section applies to the supervisor, the entrant, and the attendant. 
 
Frequently Asked Questions, which contains a variety of other questions about 
miscellaneous confined space issues. At the back of this guide, there are six attachments 
intended to further assist employers who are starting to learn about confined spaces or for 
those who wish to improve an existing program. 
 
Attachments A through D provide samples of hot work and permit-required confined space 
entry forms, Material Safety Data Sheets, atmospheric monitoring equipment information, 
and general testing protocols. Attachment E, “Setting Up a Permit-Required Confined 
Space Program,” contains easy, step-by-step instructions for required and suggested 
actions in the implementation of a confined space program that meets regulatory 
requirements. Attachment F, “Permit-Required Confined Space (PRCS) Decision Flow 
Chart,” helps employers to determine the required entry procedure as defined by the 
confined space standard. This guide does not list every conceivable confined space 
hazard. It is not intended as a legal interpretation of federal or state standards and should 
not be used as a substitute for training. 

Cal-OSHA Title 8, Article 108, 5157(k) also provides the "Host Employer" the same 
options but further states "The employer shall ensure that at least one standby person at 
the site is trained and immediately available to perform rescue and emergency services."  

Fed-OSHA 1910.146(k)(1)(i) and Cal-OSHA 5157(k)(1)(B) both require the rescue service 
shall be trained to perform the assigned rescue duties and to utilize rescue equipment. 
This brings the number up from the one standby person to a minimum of 3 CSER trained 
personnel to perform a non-hazardous material entry rescue. Team members will have to 
be supplemented with support personnel who have training in specific functions like 
confined space awareness, ventilation, monitoring, site security, etc., as the incident 
becomes more complex. 

Complete California Rule can be found at: 
http://www.dir.ca.gov/dosh/dosh_publications/ConfSpa.pdf   
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We welcome you to complete the assignment in Microsoft Word.  You 
can find the assignment at www.abctlc.com.   
 
Once complete, just simply fax or e-mail the answer key along with the 
registration page to us and allow two weeks for grading.   
 
Once we grade it, we will e-mail a certificate of completion to you.  Call 
us if you need any help.    
 
If you need your certificate back within 48 hours, you may be asked to 
pay a rush service fee of $50.00. 
 
You can download the assignment in Microsoft Word from TLC’s 
website under the Assignment Page.  www.abctlc.com   
 
You will have 90 days to successfully complete this assignment with a 
score of 70% or better.   
 
If you need any assistance, please contact TLC’s Student Services.  
 
 


