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Overview
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What are confined spaces?

Ventilation hoses provide air and exhaust toxic vapors during confined space
entry. A guardrail would also be necessary to protect workers from potential
falls.

Many workplaces contain areas that are considered "confined spaces"
because while they are not necessarily designed for people, they are large
enough for workers to enter and perform certain jobs. A confined space also
has limited or restricted means for entry or exit and is not designed for

continuous occupancy. Confined spaces include, but are not limited to, tanks,
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vessels, silos, storage bins, hoppers, vaults, pits, manholes, tunnels,

equipment housings, ductwork, pipelines, etc.

OSHA uses the term "permit-required confined space" (permit space) to
describe a confined space that has one or more of the following
characteristics: contains or has the potential to contain a hazardous
atmosphere; contains material that has the potential to engulf an entrant;
has walls that converge inward or floors that slope downward and taper into
a smaller area which could trap or asphyxiate an entrant; or contains any
other recognized safety or health hazard, such as unguarded machinery,

exposed live wires, or heat stress.
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Ventilation hoses provide air and exhaust toxic vapors during confined

space entry. A guardrail would also be necessary to protect workers from
potential falls.
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Ventilation hoses provide air and

exhaust toxic vapors during
confined space entry. A guardrail
would also be necessary to protect

workers from potential falls.

Hazards and Solutions

Confined spaces may be encountered in virtually any occupation; therefore,
their recognition is the first step in preventing fatalities. Since deaths in
confined spaces often occur because the atmosphere is oxygen-deficient, toxic
or combustible, confined spaces that contain or have the potential to contain

a serious atmospheric hazard should be classified as Permit-required
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confined spaces and should be tested prior to entry and continually
monitored. The following references aid in recognizing and evaluating

hazards and possible solutions related to confined spaces.

Confined Spaces Advisor. OSHA. Provides an interactive expert help for the
Permit-Required Confined Spaces Standard (29 CFR 1910.146). Assists users

in identifying confined spaces and deal with permit-required confined spaces.

Permit-required Confined Spaces. OSHA QuickCard™ (Publication 3214),

(2013). Also available in Espafiol.

Procedures for Atmospheric Testing in Confined Spaces. OSHA Fact Sheet,
(September 2005).

Small Business Safety and Health Handbook. OSHA Publication 2209, (2024)
[Espaniol OSHA Publication 4261, (2024)]. Summarizes the benefits of an

effective safety and health program, provides self-inspection checklists for
employers to identify workplace hazards, and reviews key workplace safety

and health resources for small businesses.
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Permit-required Confined Spaces. OSHA Publication 3138, (2004).

Hydrogen Sulfide. OSHA Safety and Health Topics Page. Provides

information on how hydrogen sulfide can affect your health, where you might

find it, and how to prevent harmful exposures.

Hurricane Preparedness and Response. OSHA. Includes information such as

news releases, public service announcements, fact sheets, frequently asked

questions, and more.

Confined Space Entry on a Farm. OSHA Fatal Facts No. 16, (2018).

Highlights the importance of identifying confined spaces in agricultural

workplaces to prevent another fatality.

Confined Spaces in Residential Construction. OSHA Fact Sheet (Publication
3914), (June 2017).

Preventing Deaths of Farm Workers in Manure Pits. U.S. Department of

Health and Human Services (DHHS), National Institute for Occupational
Safety and Health (NIOSH) Publication No. 90-103, (May 1990). Describes
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seven deaths from asphyxiation (suffocation) that occurred during two

incidents involving entry into manure pits.

Preventing Occupational Fatalities in Confined Spaces. U.S. Department of

Health and Human Services (DHHS), National Institute for Occupational
Safety and Health (NIOSH) Publication No. 86-110, (January 1986).

Criteria for a Recommended Standard: Working in Confined Spaces. U.S.

Department of Health and Human Services (DHHS), National Institute for
Occupational Safety and Health (NIOSH) Publication No. 80-106, (December
1979).

Fatality Assessment and Control Evaluation (FACE) Program. National

Institute for Occupational Safety and Health (NIOSH). Concentrates on
investigations of fatal occupational injuries, causes of death and
recommendations for accident prevention. The following worker fatal injury

facts were found in occupational confined space:
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Carbon Monoxide Kills Three Volunteer Firefighters Inside Well in

Pennsylvania. Pennsylvania FACE Investigation 9030.

Three Sanitation Workers and One Policeman Die in an Underground Sewage Pumping Station

in Kentucky. Kentucky FACE Investigation 8531.

Completed Investigations. U.S. Chemical Safety and Hazard Investigation Board (CSB).

Valero Refinery Asphyxiation Incident. Delaware City, DE, (November 2,
20086).

Hazards of Nitrogen Asphyxiation

Union Carbide Corp. Nitrogen Asphyxiation Incident. Hahnville, LA,
(February 23, 1999).
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Hazards of Nitrogen Asphyxiation
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Standards

A

Visit the Confined Spaces in Construction Page for information

specific to construction.
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Confined spaces are addressed in specific OSHA standards for general
industry, maritime, and construction. This section highlights OSHA

standards and documents related to confined spaces.
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OSHA Standards
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General Industry (29 CFR 1910)

Related Information




—RXPEZE (29 CFR 1910)

BEEd 5 HR

1910 Subpart H - Hazardous Materials

1910 #OES H - fafe’s

1910.124, General requirements for dipping and

coating operations.

(1910.124, BEHER OBEEED 2D DO — M) 725
)

Related Information

(Bd D5 . BR LA TE - ZZ DT 5 —Z
A a2 Y 2 FHUL, JRDIGEIR N T
tXTEES, LUFFELC, )

1910 Subpart J - General Environmental Controls

1910 #H¥ES J - —fAXEREEEEE

1910.146, Permit-required confined spaces.

(1910.146, A MEE/RBREAZEM])

Related Information

1910 Subpart Q - Welding, Cutting and Brazing

1910 AR Q — ¥aHE. Gl L YA 9 f-HiF

1910.252, General requirements.

(1910.252, —f%Hy 72 Z )

Related Information

1910 Subpart R - Special Industries

1910 ISR — BBl pEsE

1910.261, Pulp, paper, and paperboard mills.

(1910.261, V7, HEK OHEMR T35)

1910.268, Telecommunications.
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Related Information
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1910.272, Grain handling facilities.

(1910.272, #EWALFEfEE%)

Maritime (29 CFR 1915, 1917, 1918) (¥ (29 CFR 1915, 1917, 1918) )

Related Information (B#7 3 lg#W, THOT
E=F L EIE S Y 2 2 TL, SRR DRGE
FEXNZT 2T X TEET, LFR CARE Tl
BEFIZ OV TIZE Z T, Hihk< D AKX DS Z7E7)
LTHWES, )

1915 Subpart B - Confined and

Enclosed Spaces and Other
Dangerous Atmospheres in
Shipyard Employment
(19154 73— K- B- Rv
7 CORMICET %ML O
S NI 22 H X O DO fERR
7255 PR

1915.11, Scope, application, and definitions applicable to this subpart.

1915. 11 Z oY 73— s &M, @A &k ONER

Related Information

1915.12, Precautions and the order of testing before entering confined and
enclosed spaces and other dangerous atmospheres.

1915. 12, VEETFHE K O P ZE M <02 O fa i 722 55 KU A 2 AT OHEIE DJIE
53

Related Information

1915.13, Cleaning and other cold work.
1915. 13, {Hf KX OE OO T T O/

Related Information
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Related Information (B:#7 3 F#IE, THOT
S —Z A RgETE 2 Y 2 TR, DG
FXIZT 2 X TEET, LT CARE TIHEF
PEFEIZOWNTIZZ Z T, SfEE D HK DS EFE7
LTHEF, )

Maritime (29 CFR 1915, 1917, 1918) (F=EEZ (29 CFR 1915, 1917. 1918) )

1915.14, Hot Work.
1915. 14, ZEEZE

Related Information

1915.15, Maintenance of safe conditions. Related Information

1915. 15, ZEIRIRFETD A T F A

1915.16, Warning signs and labels. Related Information

1915. 16, BRI T L,

State Plan Standards PN T e

State Plans are OSHA-approved workplace safety and health programs JNFHENL, A8 % OINSUIKIE L &> CHEE ST 5 OSHA BBIE OIS D%

operated by individual states or U.S. territories. Most State Plans cover both
private sector and state and local government workers throughout the state,
while several cover only state and local government workers. See a complete
listing of all State Plans. State Plans are required to have standards and

enforcement programs that are at least as effective as OSHA's and may have

different or more stringent requirements.
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Explore specific State Plan safety and health standards and regulations.

i E DG 22 i AL YE & B 2 g~ D

Additional Directives

Note: The directives in this list provide additional information that 1s not
necessarily connected to a specific OSHA standard highlighted on this Safety
and Health Topics page.

29 CFR Part 1915, Subpart B, Confined and Enclosed Spaces and Other
Dangerous Atmospheres in Shipyard Employment. CPL 02-01-061, (May 22,
2019).

National Consensus Standards

Note:
These are NOT OSHA regulations. However, they do provide guidance from

their originating organizations related to worker protection.

American National Standards Institute (ANSI/American Society of Safety
Engineers (ASSE)

Z117.1, Safety Requirements for Confined Spaces

BIMOFT 4 V2T 47 (BE)

L ZDVR DT L2 T 7 (157) 1, ZOLERE P E Y 7 N=2T
RAHZT ST SHEED OSHA B [225F° L & 1 1F 541 T 20 B
WETRLEL F T,

29 CFR Part 1915, Subpart B, &EATICI 1T 2 EAZEM I L O OO fERR
2K PH%., CPL02-01-061, (201945 H 22 H) .
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Confined Spaces in Construction

BRBIBITIT 5 EAZEM

https://[www.osha.gov/confined-spaces-construction
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This standard is effective as of August 3, 2015.
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Enforcement Policy for Welding, Cutting, and Heating in Confined Spaces.

OSHA Memo, (February 6, 2019).

Confined Spaces in Residential Construction. OSHA Fact Sheet, (June 2017).

Frequently Asked Questions, (June 2016).

Confined Spaces Litigation Settlement - Residential Construction. Confined

Spaces in Construction Qs and As . OSHA Memo, (May 24, 2016).

Confined Spaces Litigation Settlement - Telecommunications. OSHA Memo,
(April 13, 2016).

Protecting Construction Workers in Confined Spaces: Small Entity

Compliance Guide. OSHA Publication 3825, (September 2015).
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Related Topics

Construction. OSHA eTool. Also available in Spanish.

Confined Spaces. OSHA Safety and Health Topics Page.

Confined spaces - such as manholes, crawl spaces, and tanks - are not
designed for continuous occupancy and are difficult to exit in the event of an
emergency. People working in confined spaces face life-threatening hazards

including toxic substances, electrocutions, explosions, and asphyxiation.

This webpage contains information on the new regulation, compliance
assistance documents, and other resources OSHA has to help employers and
workers understand the rule. OSHA will continue to publish new guidance
products in the coming months, and will post them here. Please check the

website often for updates.

Construction workers often perform tasks in confined spaces - work areas that
(1) are large enough for an employee to enter, (2) have limited means of entry
or exit, and (3) are not designed for continuous occupancy. These spaces can
present physical and atmospheric hazards that can be prevented if addressed
prior to entering the space to perform work. This page is a starting point for
finding information about these spaces, the hazards they may present, and

ways to safely work in them.
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Standards

A

® Confined Spaces in Construction. Final Rule, (May 4, 2015).

® 29 CFR 1926, Subpart AA standard.

® HRITBITDEMLER, HAHA(2016F5H 40 ),

® 29 CFR 1926, #fiE (Subpart) AA JE¥E

Compliance Assistance Materials

Is 911 your Confined Space Rescue Plan?. OSHA Fact Sheet (April 2016).

Protecting Construction Workers in Confined Spaces: Small Entity

Compliance Guide. OSHA Publication 3825, (September 2015).

Asphyxiation in Sewer Line Manhole. OSHA Fatal Facts No. 12-2015, (July
2015).

Frequently Asked Questions, (June 2016).
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Confined Spaces in Construction: Pits. OSHA Fact Sheet, (April 2015).

Confined Spaces in Construction: Sewer Systems. OSHA Fact Sheet, (April
2015).

Permit-Required Confined Spaces in General Industry. OSHA
QuickCards™, (OSHA 3214-2011). Also available in Spanish.

L HHER (2016 426 H ) .

AP OZER ORIPR: vy b, OSHA KFEFEFEH— (201644 H )

HERIC BT ABEZER: FAE Y A7 A, OSHA S$EFHF|IL— ~ (2015 4F 4

)

IR PEFENZ BT D EF I B 2 PAZE [, OSHA QuickCardsTM, (OSHA

3214-2011), AXA VEETH ZTHHAWEIZITET,

Federal Register Notices

Confined Spaces in Construction. Proposed Rule: 72 FR 67351-
67425. (November 28, 2007).

EAE Bl

HECBIT A BEAZSE, BRA—: T2 EEES 6735167425, (2007 £E 11
A 28 H)

Compliance Assistance Materials

RIS SRR
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Is 911 your Confined Space Rescue Plan?. OSHA Fact Sheet (April 2016).

Protecting Construction Workers in Confined Spaces: Small Entity

Compliance Guide. OSHA Publication 3825, (September 2015)

Asphyxiation in Sewer Line Manhole. OSHA Fatal Facts No. 12-2015, (July
2015).

Frequently Asked Questions, (June 2016).

Confined Spaces in Construction: Pits. OSHA Fact Sheet, (April 2015).

Confined Spaces in Construction: Sewer Systems. OSHA Fact Sheet, (April
2015).

Permit-Required Confined Spaces in General Industry. OSHA
QuickCards™, (OSHA 3214-2011). Also available in Spanish.

911 1% el O EAZE IR B T4 22, OSHA SKEHF|L — b (2016 4F 4
A .

5 PAZE[R] T O FERR 7 O Uil /NS SERT

EDIASE A R, BREELRRAER Y 3825 (201549 HE )

TAE~ R —ICBIT D EE, BELEMEAERKEESF > — b No. 12-2015
Q016 7H ) ,

S < BHDHEM (201646 H )
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Additional Resources

BMOEH (VY —X)

Training

Calibrating and Testing Direct-Reading Portable Gas Monitors. OSHA
Safety and Health Information Bulletin (SHIB), (September 30, 2013).

Provides workers and employers guidance on calibrating and testing direct-
reading portable gas monitors (hereafter, "DRPGMs" or "instruments").
Small Business Safety and Health Handbook. OSHA Publication
2209, (2024) [Espafiol OSHA Publication 4261, (2024)]. Summarizes the

benefits of an effective safety and health program, provides self-inspection
checklists for employers to identify workplace hazards, and reviews key

workplace safety and health resources for small businesses.

AR

BRI (XAV T M) =T 4 T R—=FTN) HAE=Z Ok & llR,
OSHA Safety and Health Information Bulletin (SHIB) (201349 H 30 H ) ,
EEGA R fRER AR —4 T AE=4—CL T [DRPGM] Xix [H##%) o
ROE & MIEIC BT 5 058 M O E ~D A X 227 L E T,

BH O PN EEOR2EE N R v 2, OSHA Publication 2209, (2024)
[Esudio OSHA Publication 4261, (2024)]. W H)72 247 v 77 LOF| S
rE LD, EAEPBGOMRERET HTOOHCRRT =y 7 ) A M &
gL, FUNMEEO EERBGOZEHEAMNRET AR LET,

Other Resources
ANSI Z117.1 Committee. American Society of Safety Professionals (ASSP).

Fatal Facts: Confined Space Fire. A guidance document on a fire during

maintenance operations discussing the importance of communication between
simultaneous operations, an effective permit required confined space

program, and identifying sources of ignition and hot work.

NFPA 350: Guide for Safe Confined Space Entry and Work. National Fire

ZOMOEHRIR (U V—X)

ANSI (The American National Standards Institute : 7 X U 7 EFH &
=) 71171 FES, KEZEHMFEWHS (ASSP )

B 72 S92  PAZERIK S, PRSFVEET DK SUTEET 2 A & 2 A3CEIT, [H]
RPEZEM Ow(E D BEENE, ARRFF AL ERIRONEIAZEM T 0 7T L Kk
O R EBWMERE DR 2 R E T D,

NFPA 350: 4272 UiAD N2/ ~DAY O L1EEDT-DD T A K, £F
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Protection Association M=

BEBER) TA ) VERETHEBRLZEEROBRRERZIZET 2MHATA K
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Silent Killer in a Newly
Constructed Manhole
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Silent Killer in a Newly Constructed Manhole

L BRINET UV R—NLDOILROBNE

Reason For the
Intervention

*OSHA received notification of a
construction site fatality on
August 5, 2004 — day following
the incident

*Reported that the employee
was found at the bottom of a
manhole

*New sewer system under
construction - SIC Code 1623

Reason For the Intervention

M ADHEH

OSHA received notification of a construction site fatality on August

OSHA /3 2004 -8 A 5 H, FHMFEAEFHIC LHHIGOX T OB %
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5, 2004 — day following the incident
Reported that the employee was found at the bottom of a manhole

New sewer system under construction - SIC Code 1623

T E LT,

WREME N~ A=V DERIZESIT bt S E LT,

BEHFOBH LWFAKEY AT AL - SIC2— R 1623 F L @I
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The Site

-Company laying sewer
pipe & manholes for a new
housing development

*6 employees onsite

*Farm land; slightly hilly;
slope of ground ~ 1 to 4

*Manhole was adjacent to :
an entrance ramp to a
highway

The Site

B

Company laying sewer pipe & manholes for a new housing development

6 employees onsite

B LUVMEERFEDIZD D FAKE AL 7L~ iR — NV ERET 22t

HE 64
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Farm land; slightly hilly; slope of ground ~ 1 to 4 R P Mo~ 1 ~ 4

Manhole was adjacent to an entrance ramp to a highway < AR UE, BIEEEA~OANY 0T AL TV E LT,
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-2 foot opening

4 foot wide internal
diameter

*Riser was constructed
of 4’ X 4’ concrete pipe
sections

*17 feet deep outside
161/2 feet inside

*Two 8” PVC Pipes in
the bottom

*Built on a 4” to 12” bed
of limestone chat

The Confine

—x—

2' opening

dap, 4]

d Space

4'x 4' round
concrete pipe
sections

! 8" PVC pipe

§* PVC pipe l

4" to 12" limestone chat ]

The Confined Space

# PHZEH

2 foot opening

2 74— FOB AL
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4 foot wide internal diameter

Riser was constructed of 4° X 4’ concrete pipe sections
17 feet deep outside 161/2 feet inside

Two 8" PVC Pipes in the bottom

Built on a 4” to 12” bed of limestone chat

47 4 — NDOJEVPIERE R

FAP— (FBEAL—) 134 XEDar s ) — A Ter v arTHEkSH
FE L

177 4 — FOWET, 4MAl 161/2 7 4 — F ORI
2OMD8ALFPVC (RUEIE =)L) XA TDJE

HIREBD 4 4 > F N 124 v FORy FIZETONE L,
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Code Requirements

1 City codes require a
vacuum test — must
maintain 10 inches of
mercury for a specific
time based on depth of
manhole

If vacuum test fails,
then sections of the
manhole must be
grouted to get a better
seal

Code Requirements

Rl A

City codes require a vacuum test — must maintain 10 inches of

mercury for a specific time based on depth of manhole

HORE TIE, BEERBRAVLETT, <~ hm—/LOEIIZHESIN
T, BFEOKMIC 10 A » FOKBEHERFT A2 MLERH Y £4,
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If vacuum test fails, then sections of the manhole must be grouted

to get a better seal

BZERABRN K L TGS, v~ A= L OFEINI L Y RV a5 5 72

A

DOIZEIRAE B S 2 id vz A,
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» After vacuum test failure,
employee reportedly was
assigned the grouting task

*Grouting is done by hand
and takes about 1 hour

» The employee was working
alone

» The employee was found at
the bottom of the manhole
unconscious

The Incident

]

After vacuum test failure, employee reportedly was assigned the grouting

task

BB AR L 7212, BERE X7V —T 4 v 7227 (BB L) %2E
h Y ToNEEALNTNET,
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Grouting is done by hand  and takes about 1 hour

The employee was working alone

The employee was found at the bottom of the manhole unconscious

IN—T 4 v 7 (FERELET) BFEECTb, 1 FRE220 5
BEHE I — ATEh T nwE L7

WERAE X, Bl koTnT, =V F—LDJETHAINE L7,
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Manhole Conditions

- After recovery, the medical examiner requested
sampling of manhole

*Fire Department — Haz Mat Division took some multi-gas

readings about 3 hours after recovery

 Results were 16.3 to 17% for oxygen and 0.0 to 4.5 %

LEL

» Zero readings for carbon monoxide and hydrogen
sulfide

» No readings taken for carbon dioxide

Manhole Conditions

< VIR — L DA

After recovery, the medical examiner requested sampling of manhole

Fire Department — Haz Mat Division took some multi-gas readings about 3

WERE ORI %, BEEEII~v R —AOY Y S EER LUE LT,

HBG%E - Haz Mat FF9IE. [EIUNEEKY 3 IREf] C~ LT H AMEZITWVE LT,
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hours after recovery

31T 16.3717%, LEL 1% 0~4. 5% T -
Results were 16.3 to 17% for oxygen and 0.0 to 4.5 % LEL [i7Ey % ! 0T o T

Zero readings for carbon monoxide and hydrogen sulfide
—bIR TR L ALK FRIREIL, B

No readings taken for carbon dioxide R ey
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Inspection Activity

*The employer did not have a
confined space entry program

*OSHA's Salt Lake City
Technical Center Health
Response Team

assisted with site analysis

*Direct Reading Instruments
results 9 days later revealed:
* Oxygen — 16.0t0 18.2 %
«CO2-181t03.5%or
18,000 to 35,000 PPM
*LEL-5t08 %

Inspection Activity

B B B

The employer did not have a confined space entry program

OSHA’s Salt Lake City Technical Center Health Response Team

it B 1T PAZE A PTRHE 2 Ff > TWEEAT LI,
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assisted with site analysis

Direct Reading Instruments results 9 days later revealed:

Oxygen — 16.0 to 18.2 %

CO2 - 1.8 to 3.5 % or18,000 to 35,000 PPM

LEL-5t08 %

OSHA @ Vv s LA 7T 4 it o 2 — s T — 0%, B o &
LFE L7,

E RO R ORIRIZ, 9 AERICH LTS NE LT,
fesk —16.0 "5 18.2%

CO2 — 1.8~3.5% X%

18,000 7~ 35,000 © PPM

LEL — 5~8%
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Inspection Activities (cont.

*Grab or bulk air samples
taken with a medium flow
pump at 3 L/Min.

*Collected in aluminum
bags

| ab results as follows:

*Oxygen —12.5t0 14.1 %

-CO2 — 16,845 to 23,968
PPM

*Methane — 776 to 1372
PPM

)

Inspection Activities (cont.)

BEER) HRE) )

Grab or bulk air samples taken with a medium flow pump at 3 L/Min. Collected in

aluminum bags

IF 4T a7 u—K T (PR CHE L 78R T A% 3L %y
TELOTERALTT VI =0 A8 TEE
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Lab results as follows:

Oxygen—12.5to 14.1 %

CO2 -16,845 to 23,968 PPM

Methane — 776 to 1372 PPM

W TOHOMRERIILL T DO B Y T,

Bedi - 12.5 7 14. 1%

C02 - 16,845 72 23,968 PPM

AL =776 b 1372 PPM
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Carbon Dioxide

1 Colorless odorless gas
— Displaces oxygen leading to oxygen deficiency
1 Special problem in Midwest area

— Limestone Rock
1 Calcium Carbonate

— Acidic topsoil

— Acid leaches from soil, which then contacts the limestone

producing Carbon Dioxide
I Numerous fatalities

— Especially in new sewer/vault leak testing using a vacuum

— Pulls carbon dioxide into the space

1 Oxygen measured at less than 3% on other similar fatalities

15 similar cases known Nation-wide since 2000; 2
cases with 4 fatalities in the Kansas City area

Carbon Dioxide

e S

Colorless odorless gas

Displaces oxygen leading to oxygen deficiency

R TR

BERRZICOBD DA R EIREE S,
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Special problem in Midwest area
Limestone Rock

Calcium Carbonate

Acidic topsoil

Acid leaches from soil, which then contacts the limestone producing Carbon

Dioxide

Numerous fatalities

Especially in new sewer/vault leak testing using a vacuum
Pulls carbon dioxide into the space

Oxygen measured at less than 3% on other similar fatalities

5 similar cases known Nation-wide since 2000; 2 cases with 4 fatalities in

the Kansas City area

R PG SR i o R R 7
FIR S

REEH Vs T 2

Ptk by 7

WX B ORI, 2 iR (LR

S EPES 2 RPCE I T 5,

LB DI

FRICITEEE 2 L 72871 L W R KE/fER R BRI 5 »w T
TR 2 2RI Ay
D FEIEEDILTEE T O WTHIE X NZBRIEE X, 3%ERMTH > 72,

2000 FELUE, A v AT TO 2 HHEEHE 4 N % & CTLE T 5 tFo [k D fEH]
BHILNT W3
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Oxygen Deficient Atmospheres

19.9 % Minimum acceptable oxygen level.

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

12-14% Respiration increases. Poor judgment.
10-12% Respiration labored. Lips blue.

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

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

4-6% Coma almost instantaneously. Death

Oxygen Deficient Atmospheres BERRZEBNER

19.5 % Minimum acceptable oxygen level. 19. 5% HARFFARRF L1

15 - 19% WML B<BOPMETLUE L, WHE#EZR S, FHYER

15-19% Decreased ability to work strenuously. Impair coordination.
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12-14%

10-12%

8-10%

6-8%

minutes - fatal.

4-6%

Early symptoms.

Respiration increases. Poor judgment.

Respiration labored. Lips blue.

Mental failure. Fainting, Nausea,

Vomiting.

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

Coma almost instantaneously. Death

Unconsciousness,

12714% PRSI £, HIB KT

10-12% PR ESH, EOFL

8-10% FEAPRETE, b, mh& 5, MR, &L

6-8% 4-5 4y — FIREARIE. 64y - SOMECAMIRUNS 4y - Bl TT,

4-6% | ZIFWREF OB E, BT
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