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Hydrogen sulfide is one of the leading causes of workplace gas inhalation
deaths in the United States. According to the Bureau of Labor Statistics
(BLS), hydrogen sulfide caused 46 worker deaths between 2011 and 2017.

Why is hydrogen sulfide so deadly?

e It is highly flammable and toxic, even at low concentrations.
e It is heavier than air and may travel along the ground.

e It can build up in low-lying areas, and in confined spaces (including
enclosed, poorly ventilated areas, such as manure pits, sewers,
manholes, and underground vaults).

e After a while at low or more quickly at high concentrations, you can no
longer smell it to warn you it's there.

e It can quickly, almost immediately, overcome unprepared workers,
including rescue workers.

Hydrogen sulfide (also known as HsS, sewer gas, swamp gas, stink damp, and
sour damp) is a colorless gas known for its pungent "rotten egg" odor at low
concentrations. It is extremely flammable and highly toxic.

Hydrogen sulfide is used or produced in a number of industries, such as

e Oil and gas refining
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e Mining

e Tanning
e Pulp and paper processing
¢ Rayon manufacturing

Hydrogen sulfide also occurs naturally in sewers, manure pits, well water, oil
and gas wells, and volcanoes. Because it is heavier than air, hydrogen sulfide
can collect in low-lying and enclosed spaces, such as manholes, sewers, and
underground telephone vaults. Its presence makes work in confined spaces
potentially very dangerous.

The health effects of hydrogen sulfide depend on how much H2S a worker
breathes and for how long. However, many effects are seen even at low
concentrations. Effects range from mild, headaches or eye irritation, to very
serious, unconsciousness and death.

This web page provides information on how hydrogen sulfide can affect your
health, where you might find it, and how to prevent harmful exposures.
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Standards

Hydrogen sulfide exposure addressed in specific OSHA standards for general
industry, maritime, and construction. This section highlights OSHA
standards and documents related to hydrogen sulfide.
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OSHA Standards

KEBELZ2FHERERE
General Industry (29 CFR 1910) Related Inform :
— % EF(29 CFR 1910) [BE:E4 2 1)
Occupational Health and — ARV vy 7T, R OR
Environmental Control RS T 7 BEATEET,)
o A S ST s
(oA R VR 1910.94, Ventilation. (#253) Related Information

1910 Subpart H -
Hazardous Materials

1910.119, Process safety management of highly|Related Information
hazardous chemicals.
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1910 Subpart I - Personal
Protective Equipment

1910.134, Respiratory protection. Related Information
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1910 Subpart J - General [1910.146, Permit-required confined spaces.

Environmental Controls - . Related Information
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OSHA Standards
KREBEZ2FHERERE
General Industry (29 CFR 1910) Related Inform :
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1910 Subpart G- (ERHERREE : LT OIRFERXDOT &
Occupational Health and — ARV vy 7T, R OR
Environmental Control RS T 7 BEATEET,)
Eh s S Ei_i-,:m
(R RURHEE) 1910.94, Ventilation. (#%) Related Information
1910 Subpart Z - Toxic and [1910.1000, Air contaminants.
Hazardous Substances .
(RGN E)
(falf E9E)
1910.1200, Hazard Communication. Related Information
(falf E i D AR#E)
1910.1450, Occupational exposure to hazardous | Related Information
chemicals in laboratories.
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Maritime (29 CFR 1915, 1917, 1918) (#F 2% : LI F AR TId AARZRRDOIELIL, TV FHA TLE,)

Maritime (29 CFR 1915, 1917, 1918)

1915 Subpart B - Confined
and Enclosed Spaces and
Other Dangerous
Atmospheres in Shipyard
Employment

Related Information

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

Related Information

1915 Subpart Z - Toxic and
Hazardous Substances
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1915.1000, Air contaminants.
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Related Information

1917 Subpart A - Scope and
Definitions
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1917.1, Scope and applicability.
(G RSP Je DS M)

Related Information

1917 Subpart D

1917.73, Terminal facilities handling menhaden and
similar species of fish (see also §1917.2, definition of

Related Information




hazardous cargo, material, substance or atmosphere).
(Av~TVYROCHEBOBEEZR Y K5 % — I F g

(§1917.2 [fEEY)., WHE. MENIIKRADEE] 1S
Hozt,)

1918 Subpart A

1918.1, Scope and application.
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Related Information

1918 Subpart I

1918.94, Ventilation and atmospheric conditions (See also
§1918.2, definitions of Hazardous cargo, materials,
substance or atmosphere and Ro-Ro operations). See
paragraph (f) for information specific to catch of
menhaden and similar species of fish.
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Construction (29 CFR 1926)

Construction (29 CFR 1926)

1926 Subpart D -
Occupational Health and

Related Information

Environmental Controls
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1926.55, Gases, vapors, fumes, dusts, and mists.

(AR, KA. B, HCAKRTIRT)

Related Information

1926 Subpart S -
Underground Construction,

Caissons, Cofferdams, and
Compressed Air

1926.800, Underground Construction
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Related Information

State Plan Standards
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There are 29 OSHA-approved State Plans operating state-wide occupational
safety and health programs. State Plans are required to have standards and
enforcement programs that are at least as effective as Federal OSHA and may
have different or more stringent requirements.

Additional Letters of Interpretation
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Note: The letters in this list provide additional information that is not
necessarily connected to a specific OSHA standard highlighted on this Safety
and Health Topics page.

e Interpretation of OSHA requirements for personal protective
equipment to be used during marine oil spill emergency response
operations (September 11, 1995).

e Post-emergency response and medical surveillance requirements of
HAZWOPER (August 05, 1993).

o Fires involving spills or releases of hazardous substances (June 17,
1991).

e Interpretation of "high degree of acute toxicity" under the laboratory
standard (July 30, 1990).

o Potentially Hazardous Amine Absorber Pressure Vessels Used in
Refinery Processing (April 11, 1986).

e OSHA's policy on classification of a wet well as a Class 1, Division 1
location (November 05, 1979).

e (eneral Industry:29 CFR 1910.1000 TABLE Z-2, Toxic and
hazardous substances

Exposures must not exceed 20 parts per million (ppm) (ceiling) with the
following exception: if no other measurable exposure occurs during the 8-hour
work shift, exposures may exceed 20 ppm, but not more than 50 ppm (peak),
for a single time period up to 10 minutes.

o Construction:29 CFR 1926.55 Appendix A, Gases, vapors, fumes,
dusts, and mists
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Sets exposure limit of 10 ppm (15 mg/m3) time-weighted average (TWA)
Shipyard: 29 CFR 1915.1000 Table Z, Air contaminants

Sets exposure limit of 10 ppm (15 mg/m3) TWA
Other Exposure Limits for Hydrogen Sulfide
NIOSH Recommended Exposure Limit (REL): 10 ppm, 10-minute ceiling

Concentration considered immediately dangerous to life and health (IDLH):
100 ppm

ACGIH® recommends a threshold limit value (TLV®) of 1 ppm as an 8-hour
time weighted average (TWA) and a short-term exposure limit (STEL) of 5

ppm.

29 CFR 1910.119 App A, List of highly hazardous chemicals, toxics and
reactives (mandatory). Hydrogen sulfide is included in these lists of toxic and
reactive highly hazardous chemicals and is considered to present a potential
for a catastrophic event at or above 1500 pounds.

X< BIRRAEZ 10 ppm (15 mg/m®) BEEIMNENEY (TWA) LED D,
YERZE - 29 CFR 1915. 1000 & Z. ZeRi54WE
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NIOSH #3422 BERAE (REL) : 10 ppm, 10 53] EERME

A A B OMERRIZE DIZfERRZ2IREE (IDLH) : 100 ppm
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Hazards
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Health Hazards

Hydrogen sulfide gas causes a wide range of health effects. Workers are
primarily exposed to hydrogen sulfide by breathing it. The effects depend on
how much hydrogen sulfide you breathe and for how long. Exposure to very
high concentrations can quickly lead to death.

Short-term (also called acute) symptoms and effects are shown below:
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Worker Exposure Limits

B AL < FRIRAUE

NIOSH REL (10-min. ceiling): 10 ppm

NIOSH (E 2@z AEmsei, LT INIOSH) &R LET,) BAIEL
TIRE (10 0f], AemfEAEYE) @ 10ppm

OSHA PELs:

General Industry Ceiling Limit: 20 ppm

OSHA PELs : (€22t Raraid < SRAE)

—MRPEFEIZIS T D LIR{E : 20 ppm

e General Industry Peak Limit: 50 ppm —fRPEXIT I H E— 2 : 50 ppm
(up to 10 minutes if no other exposure during shift)
(BB RFRI T OIX < BED WAL K 10 47 fH)

e Construction 8-hour Limit: 10 ppm

. .. R FEICHIT D 8 FFHfE : 10 ppm
e Shipyard 8-hour limit: 10 ppm

ERZEICRBT D S KFREE : 10 ppm
NIOSH IDLH (FETH# L < (FENRESUREIE I X 2 Kk R~ 0 B2 5] | —

T IR E ., XUTZ D X ) BB O O 2 9T 5 AIREED B B
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ZEXRIGRYE ~D X #E 100 ppm

IDLH: immediately dangerous to life and health (Ievel thatinterferes with the | IDLH : A=y & OMEEEEICIE B I Gk CREEERE ) 2 1517 5 L ~U1) (NIOSH)

ability to escape) (NIOSH) . R
PEL : #F& X< TRA (7R &) (OSHA)

PEL: permissible exposure limit (enforceable) (OSHA)
ppm : 5

REL : #4213 < §&IRSY (NIOSH)

ppm: parts per million

REL: recommended exposure limit (NIOSH)

St FEfl D HAER AR

Short-term (also called acute) symptoms and effects G (BEL DRI G ) Etk &

Symptoms/Effect

CkfzE)

0.00011-0.00033 Typical background concentrations BRI 72Ny 2 75 v KR
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Symptoms/Effect

CkfiR/7E)

THA (BPEL D IIEN D) EIR &

0.01-1.5 Odor threshold (when rotten egg smell is first B4 HIfE (& - 7290 D B\ 259 @ CTIRRAT X N3 J4EF) . 3~5ppm THRAIT X

noticeable to some). Odor becomes more offensive

N Nl » S = i = Ly = L
at 3-5 ppm. Above 30 ppm, odor described as sweet Y AR 5. 30ppm BLETHE, RAEH . XAz e
or sickeningly sweet. KIEI N3,

2-5 Prolonged exposure may cause nausea, tearing of [RIF{IF < B4 5 &, M XK. WK, FRXIIARIRZ G E8E T lErE2 5
the eyes, headaf:hes or 1os's Of. sleep. Airway D &4 RO I A O (B L) A LB L E D
problems (bronchial constriction) in some asthma
patients. 8

20 Possible fatigue, loss of appetite, headache, [F35& . BHRAIE. HIFE. 1 74 7. WEh. DT\,
irritability, poor memory, dizziness.

50-100 Slight conjunctivitis ("gas eye") and respiratory B DOFERL (THZAH]) LU 1 Ktk O%0ERNE, EILERORNHRBBRAR
tract irritation after 1 hour. May cause digestive W% 5| = A[REMNH 5,
upset and loss of appetite.

100 Coughing, eye irritation, loss of smell after 2-15 iz Hofilik. 2~15 HRICHE 0L (BEFY), 15~30 HHICHERD

minutes (olfactory fatigue). Altered breathing,
drowsiness after 15-30 minutes. Throat irritation
after 1 hour. Gradual increase in severity of
symptoms over several hours. Death may occur

AL, RS, 1 W ICHR DRI, BORFR]IC b 72 O REIR O BAE L A3ER 4 1<
¥ 48 RFRERICIET T 2 nlREMED B 5,
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Symptoms/Effect

THA (BPEL D IIEN D) EIR &

Gk
after 48 hours.
100-150 Loss of smell (olfactory fatigue or paralysis). MR s (RS Y I3 RE)
200-300 Marked conjunctivitis and respiratory tract |1 R§RH#%IC BEE 7o kb 4 B ORI BR824 U 3, BRI < 82 X v fifik
irritation after 1 hour. Pulmonary edema may 6 S F A S B TREE 25 B 7
occur from prolonged exposure.
500-700 Staggering, collapse in 5 minutes. Serious damage (3.5, 5% 54 Gl s, 304 <HICEL B, 30~60 ZICH T,
to the eyes in 30 minutes. Death after 30-60
minutes.
700-1000 Rapid unconsciousness, "knockdown" or immediate |2 72 3585 . 1~2 BOMEWRT [ v 7 £ v | SUTEIEICE L, WEgE
collapse within 1 to 2 breaths, breathing stops, RS ,
death within minutes. (b, BOTEANICSET.
1000-2000 Nearly instant death 133 EN5E
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What about longer term health effects? Some people who breathed in levels of
hydrogen sulfide high enough to become unconscious continue to have
headaches and poor attention span, memory, and motor function after waking
up. Problems with the cardiovascular system have also been reported at
exposures above permissible exposure limits. People who have asthma may be
more sensitive to hydrogen sulfide exposure. That is, they may have difficulty
breathing at levels lower than people without asthma.

Safety Hazards

The explosive range of hydrogen sulfide in air is 4.3 to 45 percent. This range
1s much higher than the PEL.

e Hydrogen sulfide is a highly flammable, explosive gas, and can cause
possible life-threatening situations if not properly handled. In
addition, hydrogen sulfide gas burns and produces other toxic vapors
and gases, such as sulfur dioxide.

e In addition to exposure to hydrogen sulfide in the air, exposure to
liquid hydrogen sulfide can cause "blue skin" or frostbite. If clothing
becomes wet, avoid ignition sources, remove the clothing and isolate it
in a safe area to allow it to evaporate.

e The effect called knockdown (rapid unconsciousness) often results in
falls that can seriously injure the worker.

The following resources provide more information on the safety and health
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effects of hydrogen sulfide:

Hydrogen Sulfide (H2S). OSHA Fact Sheet, (October 2005). Provides a
concise list of industrial sources, symptoms and health effects of
exposure to hydrogen sulfide, and OSHA requirements for the
protection of workers.

Hydrogen Sulfide (H2S). OSHA QuickCard™. Provides the important
safety precautions for hydrogen sulfide.

Hydrogen Sulfide. National Institute for Occupational Safety and
Health (NIOSH) Workplace Safety and Health Topic. Provides a
listing of NIOSH and related resources on hydrogen sulfide.

NIOSH Pocket Guide to Chemical Hazards. National Institute for
Occupational Safety and Health (NIOSH) Publication No. 2005-149.
Provides physical descriptions, exposure limits, measurement
methods, personal protection and sanitation, first aid, respirator
recommendations, exposure routes, symptoms, target organs, and
other information about hydrogen sulfide.

IDLH Documentation for Hydrogen Sulfide. National Institute for
Occupational Safety and Health NIOSH), (Revised August 16, 1996).
Describes how NIOSH determined hydrogen sulfide Immediately
Dangerous to Life and Health (IDLH).

ToxFAQs for Hydrogen Sulfide. Agency for Toxic Substances and
Disease Registry (ATSDR), (July 2006). Answers the most frequently
asked health questions about hydrogen sulfide.

Toxicological Profile for Hydrogen Sulfide. Agency for Toxic
Substances and Disease Registry (ATSDR), (July 2006). More detailed
technical information on hydrogen sulfide, health effects, chemical and
physical properties, potential for human exposure, and analytical
methods.
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Medical Management Guidelines for Hydrogen Sulfide. Agency for
Toxic Substances and Disease Registry (ATSDR), (April 2006).
Provides general information about hydrogen sulfide, its health
effects, and specific medical treatments for hydrogen sulfide exposure.

o b/ KFEOEREHRNTA NT A2, BEWE K OFERBET (ATSDR) |
(2006 &= 4 H)., Wi b/KFBIZEIT 5 M7 EHR, F OREERE, IO

Wb/ RIE < BRIC KT % BARRY 72 FEFRALE ISV TR 5,

Hydrogen Sulfide in Workplaces

RSB 1T DRRALKR

Hydrogen sulfide is produced naturally from decaying organic matter. It can
be released from sewage sludge, liquid manure, and sulfur hot springs, and
with natural gas. It is also used or is a by-product in many industrial processes
such as:

e Petroleum production and refining
e Sewer and wastewater treatment
Agricultural silos and pits
Textile manufacturing

Pulp and paper processing

Food processing

Hot asphalt paving

Mining

Many workers are at risk for exposure to hydrogen sulfide, especially when
working in confined spaces. For example,

e Sanitation workers can be exposed when cleaning or maintaining

Wit AKRFE T, AED OB L > THRICAER S NS, TARGIE, RIEEE
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municipal sewers and septic tanks.

e Farm workers can be exposed when cleaning manure storage tanks or
working in manure pits.

e  Workers in oil and natural gas drilling and refining may be exposed
because hydrogen sulfide may be present in oil and gas deposits and is
a by-product of the desulfurization process of these fuels. See
OSHA 0il and Gas Well Drilling and Servicing eTool.

In general, working in the following areas and conditions increases a worker’s
risk of overexposure to hydrogen sulfide:

e Confined spaces (for example pits, manholes, tunnels, wells) where
hydrogen sulfide can build up to dangerous levels.

e Windless or low-lying areas that increase the potential for pockets of
hydrogen sulfide to form.

e Marshy landscapes where bacteria break down organic matter to form
hydrogen sulfide.

e Hot weather that speeds up rotting of manure and other organic
materials, and increases the hydrogen sulfide vapor pressure.

OSHA Safety and Health Information Bulletins (SHIBs)

e Chemical Exposures from Industrial Valve and Piping Systems. (May
14, 1996). Discusses the potential hazard that exists for releasing
hazardous chemicals into the workplace when a normally closed
system 1s opened.

e Corrosion of Piping in Hydroprocessing Units. (July 29, 1994). An
explosion and fire resulted when severe corrosion caused the failure of

NHH EJ,
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DOiEFNE < &

® RN A& o iR L Tl /KSR 2 A s 2 1 Y
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the hydrocracking Reactor Effluent Air Coolers (REAC) and adjacent
piping at a refinery.

Anaerobic Decomposition in Cooling Water Systems. (March 5, 1990).
A fireball developed when a pipefitter used a cutting torch on a cooling
water system pipe. Hydrogen sulfide created from anaerobic
decomposition was the probable causative agent for the production of
explosive gases.

OSHA Citations
2011

e U.S.Labor Department's OSHA cites excavation and utilities company

following fatality at Gordon, Texas, facility. (December 21, 2011).

U.S. Department of Labor's OSHA cites 5 companies for exposing
workers to hydrogen sulfide at Eustace, Texas, work site. (April 8,
2011).

2010

U.S. Department of Labor's OSHA cites Matula & Matula
Construction following worker death in Lake Jackson, Texas. (August
5, 2010).

U.S. Labor Department's OSHA cites Enbridge G&P in Douglasville,
Texas, following worker fatality from release of hydrogen sulfide. (July
8, 2010).

U.S. Labor Department's OSHA cites Chipco LL.C in Zanesville, Ohio,
following fatality at natural gas well site in Londonderry, Ohio.
(March 8, 2010).

L. IR OKEDFEA U T S 2 ity

® MAKIY AT MBI HHRMESME (1990 4 3 A 5 H), BB TOWmAIK
VAT LEVEIZYIRT b —F A U7 BRI R ER ISR AE, R R LY
AR STV K Z DRI VED ARAEDO ERFIRME LHEE SN D,

OSHA &S EEE

2011 4

o CKEEE OSHA, 7 X% AN — R Jitigh TOL I F & 5 T HEH R O
NS FHED SR (2011 412 H 21 H),

o CKEY#E OSHA., 7 X9 AN — AT 1 AR CirE 2 itk
I BEES L LTH 2 ER (201144 A 8 H)

2010 4E

® CKEEE OSHA. 7V RN AT U7 YV ATEBIT 55 E 1T F
2%~ by 7 TR by TEREER (201048 A 5H)

o KEEE OSHA. Fifb/KEBERHIZ L 25 @E T EH S E2Z T T F9 AN
BTG 2AENDT T v G&P #8453 (201047 H 8 H)

® CKEWEHYE OSHA., A A A Muay RF—1 —ZBIT A5 RRHAFHE T

DICHFERZZ T, A TMNEA o A LDF v Fataiah (2010 4F
3ASH)
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2009

U.S. Labor Department's OSHA cites two employers following
confined-space deaths at Queens, NY, recycling facility. (January 12,
2010).

U.S. Department of Labor's OSHA proposes more than $1.4 million in
penalties in connection with fatal explosion in Houston. (January 4,
2010).

U.S. Department of Labor's OSHA cites chemical recycling company
following a fatality at Port Arthur, Texas, worksite. (October 9, 2009).

U.S. Department of Labor's OSHA cites Suncor Energy (U.S.A.) Inc. in
Commerce City, Colo., for workplace safety and health violations.
(March 6, 2009).

® KFfE OSHA, —==2—IF— NI A =2 XDV VA 7 VaaxIZ 1T 5 T
ZEAE TS A 2T 2t A FER (2010451 A 12 H)

® KU OSHA, £ =—2 by CORTHRIHICHEEL 140 7 FAE0
Fe AR (20104 11 4 ),

2009 4

o CKEPMEE OSHA, 7%V 2R — b7 —H —O/EEBS TRA LT
Hiez i, AbFEY YA 7 vt EfER (2009410 H 9 H),

. KEEE OSHA, =20 J N a~—RLF s DH a7 - oFT— (K
E) fhicxt U, Bk o2 efAE N CRIEENE (200943 H 6 H)
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Evaluating and Controlling Exposure

Example of a portable meter that can measure hydrogen sulfide.

Used with permission from PETEX®, The University of Texas, Austin. All
rights reservedeo

PETEX 2001.

Follow OSHA requirements for confined space entry. Enter the space only if

necessary and follow established procedures:
e Test (monitor) the air in the space from the outside before entering.

e Test (monitor) the air in the space continuously during work operation.

PIE < OFHE R OB E

BiAb/k 38 & B E FTRE R B R R R E AR DB,

PETEX 2001.

PABTZERI ~DEANIZOWTIL 0SHA OBEMFITHED T & HERGEICOAEN
L. feSzSHZFIRICHED

® tEAFNIAMD S ZEFND
® fEXr, ZERANDZEK

=X\

ot

ZERERE (F=2 V7)) T4,
kI IRAE (=4 V7)) 5,
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HEANFFAREN LN E D a5,
® LM LIHbAKFZRET A0, Kikafkmicfiixds2 L,
o KEHFNE, EELKOEM (B BEXBHRAERLR) PEHITHD 2
e Make sure that rescue procedures, personnel, and equipment (e.g., CERWRT AL,
positive pressure SCBAs) are in place.

e Determine if entry permit is required.

e Ventilate area continuously to remove accumulated hydrogen sulfide.

o ez EHA L WICEKEMRDOZ L,

e Maintain contact with trained attendant.

RRMETEH « —fREEICBIT 2 N LB PAFTZER], OSHA 7 A v 27 h— K
M OSHA @ [FFrIBAMEERPAFTZERIC RS9 2 H%E) [29 CFR 1910.146] OZE {4

See also: Permit-Required Confined Spaces in General Industry. OSHA CHSx | HTFE. XL r . BEEL . A m Xt~ ok — LS o T ZefE I
QuickCard™. Explains what workers should do before entering a confined A BN E T H & = L 23 L ET

space, such as underground vaults, tanks, storage bins, silos or manholes
based on the requirements of OSHA's Standard for Permit-required Confined
Spaces [29 CFR 1910.146].
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WARNING
HAZARDOUS

A sign warning workers of hydrogen sulfide hazards.

Used with permission from PETEX®, The University of Texas, Austin. All

rights reserved® PETEX 2001.

WAL KR DOfakRit 2 EERICES T 5 1ER.
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Self-contained breathing apparatus (SCBA).

Used with permission from PETEX®, The University of Texas, Austin. All
rights reserved® PETEX 2001.

To protect workers from harmful hydrogen sulfide exposures:

Evaluate exposure to know whether HsS gas is present and at what
levels.

Eliminate the source of hydrogen sulfide whenever possible.

If the source cannot be eliminated, control exposures by:

o Using engineering controls as the next best line of defense.

o Developing administrative controls and safe work practices to

reduce exposures to safe levels.

Use personal protective equipment if engineering controls and work
practices alone cannot reduce hydrogen sulfide to safe levels.

BAEIFREEE (SCBA),
TERR A ERNULKRIES B DIRET D720

WALKFET ADBAFAET D0 E DD, £lo, ZORELANVEIEET 720
(3 < BRI & FhE 95,

AIREZR IR Y BAL KB R AR 2 BRET D,

RAEFRZRETERWES, UTOLETECEZERT S ¢
WEORHER & LT LR E I E 2 RN 5,

EHOR & ZRBREETFIREZRE L., T<BLLRR LIV E TRBT

(0]

Do

TR E P E L AEEFIED B TR K E Z LR L~V E TIRIECE 72
WEE. EARRGERZ T2,
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Evaluate Exposure

o Identify processes that could release or produce hydrogen sulfide. This
includes identifying known sources of hydrogen sulfide and evaluating
possible fire and explosion hazards. Use a Process or Job Hazard

Analysis for identifying and controlling hazards.

Test (monitor) the air for hydrogen sulfide. This must be done by a
qualified person. Use the right test equipment, such as an electronic
meter that detects hydrogen sulfide gas.

Conduct air monitoring prior to and at regular times during any work activity
where hydrogen sulfide exposure is possible. When working in confined spaces
air monitoring must be conducted in accord with the applicable OSHA
standards. Detector tubes, direct reading gas monitors, alarm only gas
monitors, and explosion meters are examples of monitoring equipment that
may be used to test permit space atmospheres.

Procedures for Atmospheric Testing in Confined Spaces. OSHA Fact
Sheet. Discusses the importance of evaluating the hazards of the
confined space and verifying that acceptable conditions exist for entry
into that space.[

Information on general atmospheric testing methods:

e OSHA Occupational Chemical Database. OSHA's premier one-stop
shop for occupational chemical information. It compiles information
from several government agencies and organizations. Information

available on the pages includes chemical identification and physical

X< BOFEAHR
® b /KFEZ B ITERT DD H D TREEZRFET 5, ZIUZIXEEmM

DHALKFRAEPIORFE & KFE - IBEOSERIEDOFHIN T £ D, fabk
DEFE L BT T 1 AP — RO UIMEEAF — otz v 5,

o ZEXTOmLAFELRR (F=2Y 7)) 75, ZHIIHEREDERL
BRI B2, BALKFE T A 2+ 2 B NHESRE, YR
e 5,

bR E X< B O AREMED & D VEFEIEE O F1 & OVEZE T O B IR 22 RERH T,
BRE=F VT HETH &, PHFTZERCOMEERNZIE, @A I4 25 0SHA
B> TEERT =2V 7B ER LT HIER S0, B, By
AT = H— BEWEHF N AT = F — RO EHEIT, 3 22 0 5K & B
THEDIHHTEDE=F V) I EmDBITH D,

® PATTICRIT 2 RKMBROTFNE, 0SHA 7 7 7 b i— b, PAFTOfEBRIEZ FFh
L. TOZER~OEANTFAFRERREICHD Z L2l T 52 EOEHE

PEIZOWTH L D,

— AT REAGERBR VA IZ BT 2 1t

OSHA B ZEALEME 7 — Z ~— A, OSHA M@t 9~ D S b2 E I oD 12
U ANy TR, B O BB/ b OfF A B L TV E
T W=V ETAFARERGHRIIE, ALFWE O & MBIRRE, 2R
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properties, exposure limits, sampling information, and additional
resources.

o Hydrogen Sulfide

e NIOSH Method 6013. Air samples are collected with a glass tube and
personal sampling pump and analyzed with ion chromatography.

DO NOT rely on your sense of smell to indicate the continuing presence of
hydrogen sulfide or to warn of harmful levels. You can smell the "rotten egg"
odor of hydrogen sulfide at low concentrations in air. But after a while, you
lose the ability to smell the gas even though it is still present (olfactory
fatigue). This loss of smell can happen very rapidly and at high concentrations
and the ability to smell the gas can be lost instantly (olfactory paralysis).

Control Exposures

e Use exhaust and ventilation systems to reduce hydrogen sulfide levels.
Make sure that the system is:

o Non-sparking

o Grounded

o Corrosion-resistant

o Separate from other exhaust ventilation systems

o Explosion-proof

RAEUE, o 7Y 7R, BN Y —ANREENET,

o Fitdb/K &

® NIOSH i% 6013, # T A& LAY 7Y VR T TR v T %
BHRL, A4y~ N5 7 4 —ToOMT 5,

Ttk S8 ORRIGEHY R FFAECA B 2R IR E 2 B3 272012, R TIW T
FH A, ERPTORBRERKEIL o700 XS RBWALES, Lx
LULIEBELT 5L, HABRFEL TR DL TIRENHY £ (RE

W) o T OMUE OIS EERE TITIEFICEEHICE Z 0 . BRIFICH 2 & B

TERBRDHILbHY ET (RTHRBR) ,

I BOEHE

o ffb/AKFRELZERBT L2720, MUK AT LRI L, &
2T ARUTOGMZHT- L TWAZ L 2fERT 52 &

o KIEEFEELZRU,

o I TWD,

o MEMRD D,

o  MOPFRBR L AT ADONHES TV 5,
o PIEETH D,
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These safety measures are important because hydrogen sulfide is flammable
and can corrode materials if they are not properly protected. When working in
confined spaces ventilation should operate continuously and must be
conducted in accord with the applicable OSHA standards.

e Train and educate workers about hazards and controls. Training topics
may include:

o Characteristics, sources and health hazards of hydrogen

sulfide
o Symptoms of hydrogen sulfide exposure

o Types of hydrogen sulfide detection methods and

applicable exposure limits

o Workplace practices and procedures to protect against
hydrogen sulfide exposure

o Emergency plans, locations of safety equipment,

techniques, first-aid

rescue

o Confined space procedures

o [Establish proper rescue procedures to safely rescue someone from a
hydrogen sulfide exposure.

WARNING: First responders must be trained and properly protected before
entering areas with elevated levels of hydrogen sulfide.

B OZERRIL, MALKFRNARETH D . BEUNHRE I LT 7R WE
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Rescuer protection should include:
o Positive-pressure, self-contained breathing apparatus (SCBA).

A safety line to allow for rapid exit if conditions become
dangerous.

(o]

Use respiratory and other personal protective equipment. If
engineering and administrative controls cannot reduce hydrogen
sulfide below OSHA's permissible exposure limit, employers must
provide respiratory protection and other personal protective
equipment (PPE), such as eye protection and possibly fire-resistant
clothing. Employers must complete a PPE hazard assessment and
equipment selection process in accord with the OSHA regulations
before beginning any work activities. Respiratory protection should be
at least:

o For exposures below 100 ppm, use an air-purifying respirator
with specialized canisters/cartridges for hydrogen sulfide. A

full face respirator will provide eye protection.

For exposures at or above 100 ppm, use a full face pressure
demand self-contained breathing apparatus (SCBA) with a
minimum service life of thirty minutes or a combination full
face pressure demand supplied-air respirator with an auxiliary
self-contained air supply. Exposures at or above 100 ppm are
considered immediately dangerous to life and health (IDLH).

e Whenever respirators are used, the employer must have a respiratory
protection program that meets the requirements of OSHA's

Respiratory Protection standard (29 CFR 1910.134). This program

REHE OBHEILRIIZLU T2 EZ 05 2 &
o BB MGAREAE (SCBA),

o fEBRZIRILUIT /2 » 1o G B IR IR T & D En —7,
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WA, A ISR R B R O oo AHR#E (PPE) %
AL NIER B0, ZHICIIROE#EESS, HAIC X - Tikmb ki
THENEEND, HEHEIL. (EEEBZ AT D012, OSHA OBIHIZ%E
L L7 PPE OfERRMEFEAMN & OB ®RE 7 n 8 A &Z5E T L2z b7

Uy, PP ARE RIT D72 < LB LT OB 2o 9 2 &

o 100 ppm A DL < FEEREE TIE, HALKFFEHOL — F U v P& 2 12225%
THE AR ARER 2T 2 2 &, af~ R 7 RFFR R BIXIR O 2
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0 100 ppm LA EDIE < FEEREE T, &&AX 30 p O W RERI 2 AT 5 707 =
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must include proper respirator selection, fit testing, medical
evaluations, and training. For more information on respiratory
protection see:

OSHA's Respiratory Protection Safety and Health Topics Page.
Provides information on what respirators are, how they work,
and what is needed for a respirator to provide protection.

O

OSHA's Small Entity Compliance Guide for the Respiratory
Protection Standard. This guide is intended to help small
businesses comply with the OSHA Respiratory Protection
standard.

Refer to Other Resources for more information about controlling hydrogen
sulfide exposures in specific industries and operations.

CFR 1910.134) OEZ7- TR ARE T v 77 22K E LR IT R
B\, Zo7u s T NIk, WO HREREORE, 74y T
A b, R OIS 2T B2, R RO RS
DOWTIILL T 2SO Z &

o OSHA DWWtk B LA by 7 =2, WEHRERDOER, TD
A, PREENRZ R DO EREMFICET Dz Rt L £,

o OSHA DI FfRi# BELYEICBE 9 2 /N S H 0 8P A4 R, RAA R
L. H/NMEZED OSHA ORI R E R ILHEZ BT T 52052 KIETHZ L2 HM
L LTCWET,

FE DREEFERAE IR T DhifbAKRF T BOEBICE T 25HMIEHRIZ. £ O
ORI (Y Y —2%) %%ﬁﬁ LTLZSNy,

Additional Resources

BMOBHRE (Y V—2R)

Industry-Specific Resources

e Oil and Gas Well Drilling and Servicing eTool. OSHA. Presents
hazards of hydrogen sulfide associated with work in the oil and gas

drilling occupations and describes appropriate controls.

Comprehensive Safety Recommendations for Land-Based Oil and Gas
Well Drilling. National Institute for Occupational Safety and Health
(NIOSH), (September 1983). U.S. Department of Health and Human
Services (DHHS), National Institute for Occupational Safety and

ERAERI (Y Y —2R)

£ B OV A SRR ENIE NS Y — B A EE T E Y — b (eTool) o

OSHA, Al & OH ARHIEZEIZ A O Ak AKEOfatEZ2 48R L, @bl

EWERZDHT 5,
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29




Health (NIOSH) Publication No. 83-127. Provides safety
recommendations for workers involved with land-based oil and gas
well drilling operations.

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 seven deaths from asphyxiation (suffocation)
that occurred during two incidents involving entry into manure pits.

Worker/Employer ~ Summary Sheet. National Institute for
Occupational Safety and Health (NIOSH) Alert. A one-page summary
of manure pit hazards.

Hydrogen Sulfide Exposure. Chemical Safety Board (CSB) Case
Study, (September 2003). Describes a hydrogen sulfide incident at a
wastewater treatment plant where wastes were chemically treated in
a container not designed for that purpose.

Sewer Gas. Wisconsin Department of Health Services. (May 2007).
Provides an overview of the hazards of sewer gas, how to avoid being
exposed, and what to do if there is a problem.
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