
OVERVIEW:
CONFINED SPACES IN CONSTRUCTION 

HOW DO I COMPLY?



Construction Work in Confined Spaces  

• August 3, 2015 - Subpart AA of 29 CFR 1926.1201 – 1926.1213 
• Update July 8, 2015: OSHA will postpone full enforcement of the new 

standard for 60 days from the effective date of August 3, 2015 to 
October 2, 2015. 

When does it take effect?

• Prevent Injuries by eliminating & isolating hazards
What is its purpose?

• If workers are engaged in both construction and general 
industry work in confined spaces, then OSHA requirements 
are met if construction standard used (but not necessarily vice 
versa).

Construction is Different from General Industry Confined 
Spaces…
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All formatting changes were used using CNA brand colors, for consistency and to not interrupting the general formatting of all slides. KP



What it Does Not Cover

• Deletes 29 CFR1926.21(b)
– Enclosed Spaces definition.

• Subpart P Trenching and Excavation
– Although these spaces may meet the criteria & definition of a  confined 

space they are covered by other subparts of the construction standard

• Subpart S Underground Construction, Cofferdams, Caissons, 
Compressed Air

• Subpart V Power Transmission and Distribution 
Enclosed spaces unless hazardous atmosphere then subpart AA applies



Terms to Know

What is a confined space?
A confined space has:
• Limited means of entry and/or exit
• Is large enough for a worker to enter*, and
• Is not intended for regular/continuous 

occupancy.
– Examples include sewers, pits, crawl 

spaces, attics, boilers, etc.

• A permit space is a confined space that 
may have any additional hazard such as 
engulfment, electrical, atmospheric, etc. 
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Terms to Know

• Host employer is the employer that owns or manages the property where the 
construction work is taking place

• Controlling Contractor is the employer that has overall responsibility for 
construction at the worksite.

• Entry Employer is any employer who decides that an employee it directs will enter a 
permit space.

• Entry rescue is when the rescue service enters a permit space to rescue employees.

• Competent person is capable of identifying hazards in workplace and authority to 
correct them immediately.

• Engulfment is the hazard of suffocation or being crushed by liquid or “flowing” solid 
material: Dirt, sand, gravel, cement, asphalt, grain

• Early-warning system is an alert that engulfment hazard may be developing: 
Remote sensor alarms, lookout persons

Presenter
Presentation Notes
Important to note that even if you do not plan to have employees enter a confined space, they must be trained to recognize so they do not enter inadvertently MC



FAQ

“Can anyone work in a permit space?” No.
• Only workers who have been assigned and trained to work in a 

permit space may do so.  
• Before workers can enter a permit space, the employer must issue a 

permit that specifies what safety measures must be taken and who 
is allowed to enter the space. 

“How do I know whether to follow the General Industry or 
Construction confined space rule?”
• If you are performing construction work - such as building a new 

structure or upgrading an old one - then you must follow the 
construction confined space rule.
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FAQ

“I’ve been following the General Industry Confined Space rule. 
What is new or different about the Construction rule?”
• There are 5 key differences between the General Industry rule and the 

Construction rule.  

The Construction rule:
1. Contains more detailed provisions requiring coordinated activities when 

there are multiple employers at the worksite. This will ensure that hazards 
are not introduced into a confined space by workers performing tasks 
outside the space. An example would be a generator running near the 
entrance of a confined space, causing a buildup of carbon monoxide within 
the space. 

Presenter
Presentation Notes
Referring back to the new terms for host employer, controlling employer, entry employer. One example is that a sign must be placed and some other form of communication must be used to inform others on site MC



FAQ

“I’ve been following the General Industry Confined Space rule. What is 
new or different about the Construction rule?”
• There are 5 key differences between the General Industry rule and the 

Construction rule.  

The Construction rule:
2. Requires a competent person to evaluate the work site and identify confined 
spaces (including those that need to be designated as permit spaces).

Presenter
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FAQ

“I’ve been following the General Industry Confined Space rule. What is 
new or different about the Construction rule?”
• There are 5 key differences between the General Industry rule and the 

Construction rule.  

The Construction rule:
3.  Requires continuous atmospheric monitoring whenever possible. 

Presenter
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“I’ve been following the General Industry Confined Space rule. What is 
new or different about the Construction rule?”
• There are 5 key differences between the General Industry rule and the 

Construction rule.  

The Construction rule:
4. Requires continuous monitoring of engulfment hazards. For

example, when workers are performing construction work in a storm
sewer, an upstream storm could cause flash flooding. An electronic
sensor or observer posted upstream from the work site could be
used to alert workers in the space at the first sign of the hazard.

Presenter
Presentation Notes
If an observer is used they should not have any pother duties. May be the attendant if they can effectively perform both tasks. You must demonstrate therefore the preference is that they be separate roles MC



“I’ve been following the General Industry Confined Space rule. What is new 
or different about the Construction rule?”
• There are 5 key differences between the General Industry rule and the 

Construction rule.  

The Construction rule:
5.   Allows for the temporary suspension of a permit in the event of

changes from the entry conditions list on the permit or an
unexpected event requiring evacuation of the space. The space
must be returned to the entry conditions listed on the permit before
re-entry.
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This is a benefit over the GI standard which only terminates a permit whereby have to restart the entry process MC



FAQ

“In addition, OSHA has added provisions to the new Construction 
rule that clarify existing requirements in the General Industry 
standard.” 

The Construction rule:
• Requires that employers who direct workers to enter a space without using 

a complete permit system prevent workers’ exposure to physical hazards 
through elimination of the hazard or isolation methods such as 
lockout/tagout. 

• Requires that employers who are relying on local emergency services for 
emergency services to arrange for responders to give the employer 
advance notice if they will be unable to respond for a period of time (in 
case they are responding to another emergency, attending department-wide 
training, etc.).

• Requires employers to provide training in a language and vocabulary that 
the worker understands.
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FAQ

“How does the new final Construction rule differ from the rules 
that previously applied to construction work performed in 
confined spaces?”
• The new final rule requires employers to determine:

– What kinds of spaces their workers will be working in
– What Hazards could be there
– How hazards should be made safe
– What training workers should receive
– How to rescue workers if anything goes wrong



FAQ

“Are employers required to have a written confined space 
program?”
• Yes, if workers will enter permit spaces.

“Who is affected by the new rules?”
• All employees whose workers may be exposed to confined space hazards 

while performing construction work.

“Do I need to do anything if there are permit spaces at the worksite, 
but my employees will not need to enter those spaces?”
• Yes, you must take effective steps to prevent your employees from entering 

those spaces.
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Includes non entry employees  ability to recognize spaces even if not marked – training MC



FAQ

“If I hire a contractor (or subcontractor) who will be performing work 
in a confined space, what are my responsibilities?”
• The rule makes the controlling contractor, rather than the host employer, the 

primary point of contact for information about permit spaces at the work site. 

• The host employer must provide information it has about permit spaces at the 
work site to the controlling contractor, who then passes it on to the employers 
whose employees will enter the spaces (entry employers). 

• Likewise, entry employers must give the controlling contractor information 
about their entry program and hazards they encounter in the space.  The 
controlling contractor then passes that information on to other entry employers
and back to the host employer. 

Presenter
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As mentioned previously, the controlling contractor is also responsible for making sure employers outside a space know not to create hazards in the space, and that entry employers working in a space at the same time do not create hazards for one another’s workers.




Sharing Information at the Site

What’s Your Role?

• Controlling Contractor vs. Host employer

• Controlling Contractor
– Share known and discovered hazards with all Entry Employers 

• Entry employers
– Share their entry program and hazards encountered

• Controlling Contractor is responsible 
– Share hazards of confined space with all entry employers
– Ensure employers outside a space do not create hazards 
– Ensure multiple entry employers do not create hazards for others 



Sharing Information at the Site

The above diagram shows the information flow and coordination 
between these employers

Host Employer

Controlling 
Contractor

Sub Contractor performing 
confined space entries

Sub Contractor NOT performing 
confined space entries

Pre entry Post entry
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FAQ

“What standard should I follow if my workers are performing both 
construction AND general industry work in confined spaces?”
• An employer whose workers are engaged in both construction and general 

industry work in confined spaces will meet OSHA requirements if that 
employer meets the requirements of 29 CFR 1926 Subpart AA – Confined
Spaces in Construction.

Presenter
Presentation Notes
ANSI Z117.1 proposed is in close alignment with the new construction standard and is expected to pass this year. Although not enforceable we will likely see the GI standard follow suit to be in alignment with construction standard MC



FAQ

“Twenty-seven states and territories have their own OSHA-
approved safety and health plans; will those states be required to 
adopt the new standard?”
• Yes. Twenty two states or territories currently operate their own OSHA-

approved State Plans (covering private sector and local government 
employees), and five additional states and one territory (Connecticut, 
Illinois, New Jersey, New York and the Virgin Islands) operate plans that 
cover state and local government employees only. Many State Plans adopt 
OSHA’s standards identically, but some State Plans may have different or 
more stringent requirements.



How to Confirm the Confined Space is Safe: 
Test the Space Before Entry

• Test the atmosphere 
before entry

• Monitor oxygen content, 
toxicity, &  flammability 
hazards

• Test all areas at different 
heights

Source OSHA

Presenter
Presentation Notes
Test to confirm the confined space work atmosphere is safe or wearing respiratory protection is required.  If the air is safe to breath, then the entry might be reclassified a non-permit entry situation. You need to test all areas of the space at different heights because gases may concentrate at different levels.  For example,
Methane is lighter than air so would concentrate near the ceiling level.
Carbon monoxide has the same density as air.
Hydrogen sulfide is heavier than air so it would concentration in low floor levels.
Often those gases don’t separate and layer while people are moving about or when fans are mixing the air.  Layering of gases happen when activities have stopped.

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.

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  in the direction of travel and to each side.
Image source: https://www.osha.gov/SLTC/confinedspaces/index.html

MOST MULTIGAS METERS PERFORM THIS TASK AUTOMATICALLY



Then Record Test Information

• Date, location, and name 
of the confined space

• Purpose of entry
• Duration of entry time
• Authorized entrants, 

attendants, supervisors
• Air testing results
• Emergency services 

phone numbers
• Signature of the tester

Presenter
Presentation Notes
This image is an OSHA general industry, 1910.146 , Appendix D, Confined Space Pre-Entry Checklist

All of this information must be on a permit entry confined space permit when it is issued.
 Written permit needs to be signed by entry supervisor.
 Verifies pre-entry precautions have been taken and the space was safe to enter.
 Requires termination of permit when the task is completed or when new conditions exist.

OSHA’s Appendix-A covers Permit-requires confined spaces.




Confined Space Permit

Presenter
Presentation Notes
The construction confined space standard also requires a means of detecting an increase in atmospheric hazard levels in the event the ventilation system stops working – continuous monitoring. This should be completed in section 15 of the GSA Form 3625 which is a confined space permit sample form available after the presentation

Instructions are on the back MC

Maybe we can link to this form?

http://cdn2.hubspot.net/hubfs/356480/OSHA_confined_space_sample_form.png


Covering Hazardous Conditions

1. Flammable gas, vapor, or mist in excess of 10% of its 
lower flammable limit (LFL);

2. Oxygen Deficient <19.5% or Enriched Atmosphere 
>23.5%

3. Hazardous Airborne Chemical Concentration
4. Temperature Extremes
5. Engulfment Hazards
6. Noise, Slick/Wet Surfaces, Falling Objects, Trip Hazards
7. Mechanical Hazards

Presenter
Presentation Notes
“Hazardous atmosphere” means an atmosphere that may expose employees to the risk of death, incapacitation, impairment of ability to self-rescue injury (that is, escape unaided from a permit  space), or an acute illness from one or more of the following causes:
Hazardous Airborne Chemical Concentrations 
Hazardous chemicals are not limited to OSHA’s list of chemicals.  There are chemicals that have no OHSA established permissible exposure limit.  That does not mean the chemical won’t cause illness. Simply think that all chemicals can cause an adverse health effect. It is the airborne concentration that makes a chemical a hazard.

Here are some possible physical agent hazards in confined spaces.
Noise: High sound levels can be emitted in a confined space by the equipment used.
Thermal Stress:  Extreme heat or cold temperatures, such heat exhaustion  or thermal burns to the skin.
Non-ionizing radiation: They can create a hazard for equipment and personnel, such as lazar hazard to the eyes.

The construction standard further defines limited means of egress to include wet, slick, trip hazards, poor lighting, and sloped surfaces MC



Health Effects at Various Carbon Monoxide 
Gas Levels 

CO  ppm Resulting Condition / Health Effects
35 No noticeable effects, This is OSHA PEL for an 8-hr TWA
200 Possible mild frontal headache in 2 to 3 hours
400 Frontal headache and nausea in 1 to 2 hours
800 Headache, dizziness and nausea in 45 minutes.  

Collapse and possibly death in 2 hours.
1,600 Headache, dizziness and nausea in 20 minutes. .  

Collapse and possibly death in 2 hours
3,200 Headache and dizziness in 5 to 10 minutes. . 

Unconsciousness and danger of death 30 minutes.
6,400 Headache and dizziness in 1 to 2 minutes. 

Unconsciousness and danger of death 10 to 15 minutes.
12,800 Immediate effect unconsciousness. Danger of death in 1-3 min.

Presenter
Presentation Notes
This table lists the carbon monoxide gas concentration necessary to produce health symptoms
PPM is parts for the CO gas per million parts of air by volume.  10,000 ppm equals one-percent by volume.
All values are approximate.  The effects can vary depending on the individual’s health and the type of physical activity preformed.

This table seems busy, perhaps we can juts have a few of the levels and say that it cannot be detecte3d by our natural senses. MC



Health Effects at Various Oxygen Deficient 
Atmosphere Levels 

O2 Resulting Condition / Health Effects

19.5 % Minimum acceptable oxygen level.

15 - 19% Decreased ability to work strenuously.  Impair coordination.  Early 
symptoms.

12-14% Respiration increases.  Poor judgment. Reduced physical and 
intellectual performance without awareness.

10-12% Respiration labored.  Lips blue. Nausea and vomiting.

8-10% Mental failure. Fainting, Nausea, Unconsciousness, Vomiting.

6-8% 4-5 minutes - possible recovery, 6 minutes - 50% fatal, and
8 minutes - fatal.

4-6% Coma almost instantaneously. Dead

Presenter
Presentation Notes
19.5% oxygen is the minimal acceptable oxygen level per definitions used by OSHA, such as that used in the permit-required confined space standard in general industry.  As the oxygen levels decrease and depending on the work activity and the individual consumption, it becomes more difficult to support body functions.

Visual or odor indicators cannot detect an oxygen-deficient atmosphere. The only way to detect low oxygen concentrations is with real-time monitoring.

Effects of exposure to low oxygen concentrations can include giddiness, mental confusion, loss of judgment, loss of coordination, weakness, nausea, fainting, loss of consciousness and death. The immediate effects of low oxygen environments are due to our body’s oxygen transport system. Poor physical health and high degrees of physical exertion aggravate the symptoms of oxygen-deficient exposure.

Exposure to atmospheres containing less than 10% oxygen can rapidly overcome a person and bring about unconsciousness without warning so they are incapable of helping themselves. Lack of sufficient oxygen can cause serious injury or death.

Also important to note that fire can burn at about 15% rapidly consuming and depleting oxygen levels  - You will go out before the fire does MC



Photoionization detectors can detect volatile 
organic compounds (VOCs)

• Common types of PID lamps are 9.8, 10.6 or 11.7 
electron volts (eV).

• The 10.6 eV lamp can detect a wide range of VOCs.
• Most PID equipped instruments  include a built-in library 

of correction factors.
• PIDs are usually calibrated using isobutylene gas.
• Correction factors may change as the lamp ages and the 

signal strength declines. 
• Temperature and humidity can adversely affect a PID.

Presenter
Presentation Notes
Direct read confined space meters may been equipped with a Photoionization detector, which is called a PID.  Photoionization detectors can provide generic information on the presence of volatile organic compounds (VOCs); however, they can only be used as a screening tool for the presence of VOCs unless you know exactly what contaminant you are measuring.   Volatile organic chemicals (VOCs) are organic chemicals or mixtures characterized by their tendency to evaporate easily at room temperature.

A comprehensive identification of the toxic materials expected to be present in a confined space, and then selection of the proper gas monitor by a qualified individual, is necessary to insure that the proper atmospheric tests have been done prior to and during entry.  However, there are some contaminants that cannot be easily evaluated by gas monitoring.  These two important points.   

Point-1.  Select the meter with the right lamp power.
There are three common PID lamps that are in range of 9.8, 10.6 and 11.7 electron volts.  The 10.6 eV lamp PID is the common and its energy output is sufficient to detect a wide range of VOCs.  Photoionization detectors use high-energy ultraviolet light from a lamp housed within the detector as a source of energy used to remove an electron from neutrally charged VOC molecules. In general, the larger the molecule, the easier it is to detect!
  
Point-2.  Select the best measurement strategy.
 Isobutylene gas is the typical calibration gas.  Newer PIDs have a chemical library of chemicals programmed so you can select and adjust the readout.  If the volatile compound is a mixture of 3 or more chemicals. You might select the chemical that had the highest percent of the mixture if the different chemicals are similar in their health effects.  In another test scenario, you might decide to select the chemical that has the lowest OSHA PEL or is a known human carcinogen as your “target” chemical.  Because the other chemicals in the mixture also airborne, the PID readout also includes those chemicals.  This is called an “ADDITIVE” effect, and it acts like a safety factor.  The PID response readout is higher than actual, which is the safety factor.

Must multigas meters will show change in oxygen from 19.5% (up or down) as well as a change in other levels.  Any change from normal atmosphere condition should not be ignored. Ventilation  and continuous monitoring to maintain safe levels should be utilized MC





Calibrate Testing Monitors

• Replace gas sensors 
• Follow the manufacturer’s 

guidelines:
– Bump test or calibration check 

each day. 
– Use certified test gas, within its 

expiration date.
– Keep calibration records.

Calibration is the Key to Accurate Readings.

Source OSHA

Presenter
Presentation Notes
a. Bump Test (Function Check) - A qualitative function check where a challenge gas is passed over the sensor(s) at a concentration and exposure time sufficient to activate all alarm indicators to present at least their lower alarm setting. The purpose of this check is to confirm that gas can get to the sensor(s) and that all the alarms present are functional. This is typically dependent on the response time of the sensor(s) or a minimum level of response achieved, such as 80% of gas concentration applied. Note this check is not intended to provide
a measure of calibration accuracy. If the instrument fails the full calibration, the employer should remove it from service. Contact the manufacturer for assistance or service. 

b. Calibration Check - A quantitative test utilizing a known traceable concentration of test gas to demonstrate that the sensor(s) and alarms respond to the gas within manufacturer’s acceptable limits. This is typically ±10-20% of the test gas concentration applied unless otherwise
specified by the manufacturer, internal company policy, or a regulatory agency.

c. Full calibration – The adjustment of the sensor(s) response to match the desired value compared to a known traceable concentration of test gas. This should be done in accordance with the manufacturer's instructions.


Image source: https://www.osha.gov/OshDoc/data_Hurricane_Facts/atmospheric_test_confined.pdf




Calibration: The Key to Accurate Readings

Instrument inaccuracy due to improper or irregular maintenance and calibration 
can lead to exposure to hazardous levels of toxic gases or to an oxygen-
deficient atmosphere.
• Follow the manufacturer's guidelines for proper calibration
• Only use a certified traceable test gas, and do so before its expiration date.
• Train Operators on the proper methods of calibration.

For more information, go to OSHA’s Confined Spaces Website:
• https://www.osha.gov/SLTC/confinedspaces/index.html
• Permit-Required Confined Spaces in General Industry (PDF*).
• Calibrating and Testing Direct-Reading Portable Gas Monitors. 
• http://www.safetyequipment.org/userfiles/file/calibration_statement-2010-

mar4.pdf
• OSHA’s FactSheet:Procedures for Atmospheric Testing in Confined Spaces

Presenter
Presentation Notes
OSHA Confined Space Entry for General Industry 1910.146, Appendix-B covers Procedures for Atmospheric Testing
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.

Confined Entry Direct Read meters have one, two or three gas sensors.  Gas sensors have a limited life span even when they not used. The chemicals in the sensor are slowly consumed.  Two important things to look for is any “drifting” and secondly for changes in the meter’s response time.  Slow response might mean the sensor is reading is life expectancy.  The gauge needle or the LED read out will indicate quick swings from high to low and back to high again.  Typically, oxygen sensors need to be replace first.

Follow the manufacturer’s guidelines for proper calibration.  
Bump test or calibration check each day before testing.  
Only use certified, traceable test gas, that is within its expiration date.

Remember to keep calibration and maintenance records.

https://www.osha.gov/SLTC/confinedspaces/index.html
https://www.osha.gov/OshDoc/data_Hurricane_Facts/confined_space_permit.pdf
https://www.osha.gov/dts/shib/shib093013.html
http://www.safetyequipment.org/userfiles/file/calibration_statement-2010-mar4.pdf
https://www.osha.gov/OshDoc/data_Hurricane_Facts/atmospheric_test_confined.pdf


Directorate of Construction
Room N3468, 

OSHA, U.S. Department of Labor, 
200 Constitution Avenue NW

Washington, DC 20210
Tel (202)-693-2020  Fax (202)-693-1689

www.osha.gov

Contacting OSHA w/Questions
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