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HYDROGEN SULFIDE – H2S 
HYDROGEN SULFIDE SAFETY – H2S A DANGEROUS GAS 

Hydrogen Sulfide is a highly toxic gas often associated with operations that involve decomposing organic 
material (rotting plant and animal tissues). Hydrogen Sulfide is a gas made up of two atoms of hydrogen 
and one atom of sulfur; therefore, its chemical symbol is H2S. 

 
H2S is commonly known by several names: 
• sour gas/crude 
• sulfur hydride 
• stink damp 
• rotten-egg gas 
• swamp gas 

 
Note: If applicable, identify locations where H2S maybe encountered. 
 
PROPERTIES AND CHARACTERISTICS 

HIGHLY TOXIC - Hydrogen Sulfide concentrations as low as 700 PPM (0.07% of air volume) have 
caused fatalities. Concentrations above 10 PPM (0.001% of air volume) are generally regarded as 
unhealthy for continuous exposure. 
POOR WARNING CHARACTERISTICS - Concentrations of H2S below 100 PPM have a rotten egg odor 
or, possibly, a sweet, acetone-like odor. Concentrations of H2S 100 PPM deaden the sense of smell and 
no odor is detectable. Do not use your nose to detect H2S! 
EXTREMELY FLAMMABLE - H2S has an extremely broad flammable range (4.3% - 46%) and an 
unusually low temperature of ignition (518 F). When H2S burns, it forms Sulfur Dioxide (SO2) which is 
also toxic and heavier than air. 
HEAVIER THAN AIR - Compared to air at an equal temperature, H2S is 19% heavier. H2S tends to settle 
in poorly ventilated, low-lying areas, such as pits, ditches, holds, and voids. 
CORROSIVE - H2S causes severe corrosion to copper, silver, brass and bronze. H2S also reacts with the 
iron in steel to form the potentially dangerous compounds, iron pyrite and iron sulfide. H2S can also cause 
sulfide stress cracking in certain grades of steel which can result in the catastrophic failure of tools and 
equipment. 

 
EFFECTS OF EXPOSURE 

Exposure to H2S can produce a variety of symptoms: 
 

Concentration   Time    Symptoms 
10 - 20 PPM    2 Hrs. +  Eye irritation, headache, and nausea  
50 - 100 PPM   1 Hr. +   Slight eye and respiratory tract irritation 
200 - 300 PPM  1 Hr. +   Marked eye and respiratory tract irritation 
                   and chemical pneumonia 
400 - 700 PPM   ½ Hr. +  Unconsciousness and, possibly, death 
1000 PPM +   Immediate             Unconsciousness and, possibly, death 

 



(NOTE: 10,000 PPM = 1% OF THE TOTAL VOLUME OF AIR) 
 
The symptoms experienced by an individual depend upon several factors including: 
• concentration 
• length of exposure 
• individual susceptibility 

 
Death from breathing H2S occurs by chemical pneumonia or by respiratory paralysis. 
 

In order to protect workers from possible adverse health effects, OSHA has established a Permissible 
Exposure Limit (PEL) of 20 PPM for H2S, but the accepted industry standard is 10 PPM. Workers 
exposed to concentrations of H2S greater than 10 PPM must wear respiratory protection. 

 
CONTINGENCY PLANS 

At facilities where H2S is potentially present, an emergency response plan must be developed. This 
emergency response plan is usually called a contingency plan. Contingency plans describe, in detail, the 
actions that are necessary to ensure safety in the event of an H2S release. 

 
Instructor Note: Discuss the requirements in customer contingency plans. 
 
DETECTION & MONITORING 

Because of the very poor warning characteristics of H2S, instrumentation must be used to provide warning 
of unsafe concentrations of the gas. Portable detectors are used to warn individuals of the presence of H2S 
when fixed systems are not available or do not provide adequate coverage. Fixed Systems are used to 
continuously monitor the concentrations of H2S in a specific location. 
With fixed systems, sensors are usually located in key areas. These include: 
• where workers are likely to be present 
• where H2S is likely to be released 
• where H2S is likely to accumulate 

 
ALARM SETTINGS 

When H2S is detected, sensors send signals to the monitor. The monitor automatically sounds alarms at 
preset concentrations. 

Usual Land Settings: 
 Low alarm -  10 PPM flashing amber light 
  High alarm -  20 PPM intermittent siren 
 
Usual OCS Settings:  
 Low alarm -  10 PPM flashing amber light 
 High alarm -  20 PPM  intermittent siren and flashing red light 
 High-high alarm -50 PPM continuous siren and flashing amber and red light 

 
 
ENGINEERING CONTROLS 

Engineering controls are effective in controlling H2S exposure in certain situations. There are three 
primary engineering controls used with H2S: 
• Containment 
• Ventilation  Flaring 

 



PERSONAL PROTECTIVE EQUIPMENT 
Self-Contained Breathing Apparatus (SCBA’s) are the primary forms of personal protective equipment 
used to protect workers against H2S exposure. Personnel required to work in areas with an H2S 
concentration greater than 10 PPM must wear SCBA's. 
SCBA’s must be used as per the requirements of OSHA’s Respiratory Protection Standard. (This will be 
discussed in detail later.) 
SCBA users should be clean-shaven in the area of the face which contacts the sealing surface of the 
facemask - even one day's growth of a beard can cause leakage.  Regular hands-on training and emergency 
drills are essential in ensuring that you can use your SCBA's effectively. 

 
RESCUE  

Rescuers must have the appropriate equipment and training. Untrained rescuers frequently die attempting 
to assist victims! 
Quick rescue is very important in ensuring that victims who have stopped breathing sustain the least 
amount of injury possible. Victims in respiratory arrest have three to six minutes before they develop 
permanent brain damage. 
Prompt rescue is only possible if the “Buddy System” is being used. The “Buddy System” is in effect 
when a designated person is in frequent contact with the person working in a potentially hazardous area. 

 
RESCUE PROCEDURE: 

• Don’t panic   
• Summon help  
• Don a SCBA 
• Remove the victim from the hazardous area 
• Provide first aid in a safe area 

 
FIRST AID FOR AN UNCONSCIOUS H2S EXPOSURE VICTIM: 

• Open the airway 
• Look, listen, and feel for breathing 
• If no breathing, pinch the victim’s nostrils closed and give two slow full breaths 
• Check for a pulse on the victim’s neck 
• If a pulse is present, give one breath every five seconds until the victim regains consciousness 
• If no pulse is present, begin CPR 

 
People exposed to high concentrations of H2S often vomit. They may need assistance in keeping their 
airway open once they regain consciousness. 

 
OCCUPATIONAL HEALTH 
INDUSTRIAL HYGIENE 

To be effective in recognizing and evaluating on-the-job hazards and recommending controls, industrial hygienists 
study hazards' characteristics. Potential hazards can include air contaminants, and chemical, biological, physical, 
and ergonomic hazards. 
In the oil and gas industry air contaminants are one of the more common hazards. 

  
 
TYPES OF AIR CONTAMINANTS / INHALATION HAZARDS 

These are commonly classified as either particulate or gas and vapor contaminants. The most common particulate 
contaminants include dusts, fumes, mists, aerosols, and fibers: 



• DUSTS are solid particles generated by handling, crushing, grinding, colliding, exploding, and heating organic 
or inorganic materials such as rock, ore, metal, coal, wood, and grain. Any process that produces dust fine 
enough to remain in the air long enough to be inhaled or ingested should be regarded as hazardous until 
proven otherwise.   

• FUMES are formed when material from a volatilized solid condenses in cool air. In most cases, the solid 
particles resulting from the condensation react with air to form an oxide. 

• The term MIST is applied to liquid suspended in the atmosphere. Mists are generated by liquids condensing 
from a vapor back to a liquid or by a liquid being dispersed by splashing or atomizing. Aerosols are also a form 
of a mist characterized by highly respirable, minute liquid particles. 

• FIBERS are solid particles whose length is several times greater than their diameter, such as asbestos.  

• GASES are formless fluids that expand to occupy the space or enclosure in which they are confined. They are 
atomic, diatomic, or molecular in nature as opposed to droplets or particles which are made up of millions of 
atoms or molecules. 

• Through evaporation, liquids change into VAPORS and mix with the surrounding atmosphere. Vapors are the 
volatile form of substances that are normally in a solid or liquid state at room temperature and pressure. 
Vapors are gases in that true vapors are atomic or molecular in nature. 

  
 

CHEMICAL HAZARDS  
Harmful chemical compounds in the form of solids, liquids, gases, mists, dusts, fumes, and vapors exert 
toxic effects by inhalation (breathing), absorption (through direct contact with the skin), or ingestion (eating 
or drinking). Airborne chemical hazards exist as concentrations of mists, vapors, gases, fumes, or solids. Some are 
toxic through inhalation and some of them irritate the skin on contact; some can be toxic by absorption through the 
skin or through ingestion, and some are corrosive to living tissue.  
The degree of worker risk from exposure to any given substance depends on the nature and potency of the toxic 
effects and the magnitude and duration of exposure.  
The problem with most of these hazards is that many times we have no sensory indication that they 
are present. We may not always understand the health hazards involved with exposure, and we may 
already be experiencing their damaging health effects by the time we are aware of their presence. 
Some of the most hazardous are addressed below. 
 

SOME INHALATION HAZARDS COMMON TO THE OILFIELD WORKPLACE 
Sandblasting 
Sandblasting is one possible cause of suspended dust in the oilfield workplace; silica dust is one of the health 
hazards produced during sandblasting. If proper work practices are not established in areas where this airborne 
hazard exists, a deadly lung disease called silicosis can develop. There is no cure for silicosis.  In addition to the 
silica dust, paint dust – including lead particles – high air pressure and high noise levels all pose hazardous threats 
to those working near sandblasting.  
To avoid the dangers of exposure to sandblasting hazards, take appropriate measures when working 
around or with sandblasting crews: 

• Warning signs should be posted to alert workers of hazards 
• Those at risk must wear appropriate eye, respiratory and hearing protection 
• Whenever possible avoid the use of silica sand as the blasting medium 
• Consider any paint coating to contain lead unless proven otherwise 
• Adequate ventilation (natural or mechanical) must be provided 

• You should check lines/hoses daily for leaks and signs of wear and all lines should 
be depressurized before being disconnected 

• All high pressure connectors need to be secured (pinned/wired) to ensure that they 
do not come apart under pressure 

• Blasting nozzles should be equipped with a cut-off device 
• Many operators require that contractors who perform sandblasting operations have 

employee monitoring programs to measure blood levels of lead exposure 



 
Painting 
Painting involves many of the same hazards as sandblasting.  Toxic vapors from paint solvents and spray 
mists are additional areas of concern.  Fire hazards due to paint solvents are another cause for 
caution. 
 

The guidelines that painting crews should follow are similar to sandblasting: 
• Warning signs should be posted to alert workers of hazards 

• Those at risk must wear appropriate eye and respiratory protection 
• Adequate ventilation (natural or mechanical) must be provided 

• Check lines/hoses daily for leaks and signs of wear and all lines should be 
depressurized before being disconnected 

• Eliminate ignition sources in or near the work area 
• Many operators require that contractors who perform painting operations have 

employee monitoring programs to measure blood levels of lead exposure 
 

Lead Exposure 
Lead is a heavy metal.  It is typically found in paints and coatings. Workers can be exposed to lead by dust or 
fumes. Fumes are created when lead is heated. Fumes are easier to breathe in and therefore may be more 
dangerous than dust.  
Dust is created when surfaces coated with lead-based paints are ground, cut, drilled, scraped, sanded or blasted.  
Dust can also be created when pigments are mixed for painting, or when cutting through lead cables. 
Fumes can be created during welding or soldering (if using lead containing materials), when heat guns are used to 
remove leaded paint from surfaces, and when blowtorches are used to cut painted metal. 
Lead can enter the body through inhalation or ingestion.   
Lead that has entered the body is stored in three places: the blood, body organs, and bones. Lead stays in 
the blood about a month, in body organs for several months, but can remain in the bones for years. It 
affects the brain and nervous system, reproductive capabilities, the kidneys, the digestive system and the 
body’s ability to make blood.  Early signs of lead poisoning are tiredness, headache, metallic taste and 
poor appetite.  Later signs are aches or pains in the stomach, constipation, muscle and joint pains and 
memory problems. 
If you are working in a risk area for lead exposure you should be tested regularly for lead exposure.  
Always wear the approved PPE for working in areas where there is lead contamination. 
 
Compressed Air 
Use care when compressed air is used for drying or cleaning.  Never direct the air stream towards a 
person.  If you are using compressed air in a dusty area be sure to wear appropriate protective eyewear, 
gloves and respiratory PPE. 
OSHA requires that such use be limited to 30-psi pressure by a pressure regulator or a pressure-reducing 
nozzle and then only with effective chip guarding and personal protective equipment (OSHA 29 CFR 
1910.242). 

 

Benzene 
Benzene is a clear, colorless liquid with a sweet distinctive odor. It is also potentially toxic, flammable, 
and volatile. Benzene may be present in many liquid mixtures, such as crude oil and condensate, gasoline, 
refinery and petrochemical process streams, and some solvents.  Your site-specific orientation should 
inform you if you are working in a regulated Benzene area. 
Avoid inhaling, swallowing, or allowing contact with your eyes and skin. The odor of Benzene does not 
provide an adequate warning of its hazard. 



Long-term or chronic exposure to Benzene may result in the development of various blood disorders 
ranging from anemia to leukemia. Further, many blood disorders associated with Benzene may occur 
without symptoms. 
Exposure to concentrations above 50 ppm over a short period of time may produce such symptoms as: 
• Headaches, dizziness, nausea, or intoxication 
• Irritation of eyes, nose, and respirator tract 
• Breathlessness, irritability, euphoria, or giddiness 

 

Severe exposure to concentrations above 100 ppm of Benzene may lead to convulsions and loss of 
consciousness. 

 
 

Organic Solvents - Toluene  
Organic solvents are chemicals created by refining oil and natural gas. Some commonly encountered 
organic solvents include: Toluene, Acetone, Alcohol, and Methyl Ethyl Ketone (MEK). They are found 
in many work areas in the form of cleaners and maintenance products. You must be familiar with their 
hazardous characteristics and the effects they can have. You should also know first aid procedures and 
proper fire fighting techniques. 
Toluene is a excellent example of an organic solvent. When we look at the MSDS for Toluene, we 
quickly begin to realize that special precautions are required when working with or around Toluene.                      
Exposure to Toluene, or any other organic solvent may cause chronic health conditions. This can be 
the result of a large exposure for a short period of time or exposure to relatively small amounts over an 
extended period of time. 
Most organic solvents are clear, aromatic liquids. They can enter the body through the skin or by 
inhalation of the vapors.  
Typical symptoms of exposure are dizziness, drowsiness, and eye/skin irritation. Organic solvents can 
damage the liver, kidney, and nervous system.  If exposure occurs, get medical treatment at once. 
Organic solvents are flammable liquids: therefore, they are a fire hazard. The NFPA Guide recommends 
the use of dry chemicals, foam, or carbon dioxide. Water may be ineffective on the flames but should be 
used to cool fire-exposed containers.  If a leak or spill has not ignited, use water spray to disperse the 
vapors and to provide protection for personnel attempting to stop the leak. When handling organic 
solvents, always use non-sparking tools, and ground and bond all containers. 
 
CO2 & N2 
Carbon Dioxide (CO2) and Nitrogen (N2) are non-toxic, non-flammable, colorless, tasteless and odorless gases.  
Even though both gases are non-toxic, they can still cause death!  
Breathing either gas for an extended period will block the uptake of Oxygen, stimulating breathing and increasing 
the heart rate.  This can result in discomfort, nausea, and ultimately unconsciousness and death. 
Both CO2 and N2 are heavier than air and tend to accumulate in low-lying areas.  Signs should be posted where 
they accumulate: 

• CO2 is a “background gas” commonly found at exploratory well sites (e.g. drill floors).  It can be explosive at 
high concentrations. 

• N2 is typically used to purge confined spaces and other areas such as pipelines; it can be found in all aspects of 
oil and gas work where confined space work is done. 

Workers in areas prone to high concentrations of these gases must be trained in their effects and protective 
measures to be followed. 
 

Asbestos, Fiberglass & Other Man-Made Mineral Fibers (MMMF) 
Asbestos dust is a health hazard. Asbestos is a fibrous mineral that has excellent thermal insulating 
properties.  It was widely used as an insulation and building material in the past.  Older facilities may 
contain asbestos building materials such as floor tiles and roofing felts, and it may also be present in items 
such as brake pads and pipe or vessel insulation.  It has been found that asbestos can cause several serious 



health problems. Even though most of the asbestos has been removed from the field, it still may exist at 
some facilities. 
Workers involved in maintenance, construction, repair, renovation, demolition, salvage, or disposal 
activities, or who otherwise handle or disturb asbestos containing materials, must be trained and certified 
in proper safe work practices and must utilize the proper PPE.  
Asbestos poses no health hazard unless it is airborne.  It is primarily an inhalation hazard if not handled properly.  
Minimize health risks by not disturbing suspected areas.  Do not drill, cut, mine, tear, remove or in any way disturb a 
material that you suspect contains asbestos; only properly outfitted personnel should handle these materials. 
Fiberglass and other Man-Made Mineral Fibers should be handled properly.  Like asbestos, all MMMF’s are 
primarily inhalation hazards.  Other examples of MMMF are mineral wool and refractory ceramic fiber. 
 

N.O.R.M. - Naturally Occurring Radioactive Materials 
NORM is the acronym for Naturally Occurring Radioactive Material. It is found in just about everything 
we come in contact with. It can be found in the bricks on your house, in cigarettes, and in that large 
boulder you stood next to to have your picture taken on your last vacation to the mountains.  
The type of NORM we are concerned with is found in the formation material brought to the surface in the 
production of oil and gas.   
Since it can occur in oil and gas formations, it can end up in scale build-up in tubulars, wellheads, 
flowlines, pits, drill pipe, production vessels, separators, shale shakers, produced waste water and salt-
water disposal well equipment.   
Generally, this material has very low levels of radiation, but depending on location, the levels can be 
dangerously high.  Because high levels of radiation can cause cancer, it poses a serious health risk and 
requires that we take steps to protect ourselves when working in areas contaminated with NORM.  
Your employer or operator will advise you of any potential exposure to NORM. Other sources of 
information are warning placards and labels. 
NORM exposure is primarily an inhalation/ingestion hazard. 
In your NORM training, you should be advised of the PPE required and recommended work practices. 
 

 
AVOID:  INHALING, ABSORBING AND INGESTING TOXINS 

Use the information given to you during your company’s training programs, site-specific 
orientations, and the information available on Material Safety Data Sheets to help you avoid these 
hazards. 



MAY - CORE REFRESHER SAFETY MEETING 

EMPLOYEE NAME (PRINT) : ____________________________ _____ DATE: __________ COMPANY NAME: ________________________________   
EMPLOYEE SIGNATURE:________________________________ MEETING GIVEN BY: __________________________________________ 

 

1. The only respirator that should be used in an atmosphere containing H2S is the SCBA. 
 A.  True B.  False 

 

2. At concentrations of 1000 ppm a single breath of hydrogen sulfide can cause: 

  A. Eye irritation, headache, and nausea 

  B. Slight eye and respiratory tract irritation 

  C. Unconsciousness and possibly death 
 D. None of the above 

3. NORM is: 
 A. Found in formation material 
 B. Naturally Occurring Radioactive Material 
 C. An occupational health hazard  
 D. All of the above 

4. Many hazardous materials found on oil and gas industry worksites can enter the body through the skin or by 
inhalation.  Some of these possible hazards are: 
 A. Benzene and Toluene 
 B. Asbestos fiber 
 C. Fiberglass and other MMMF 
 D. All of the above 

 
5. At facilities where H2S is potentially present, an emergency response plan must be developed. 

 A.  True   B.  False 
 

6. NORM exposure is primarily an absorption hazard. 
 A.  True   B.  False 
 

7. Harmful chemical compounds in the form of solids, liquids, gases, mists, dusts, fumes, and vapors exert toxic   
effects by inhalation (breathing), absorption (through direct contact with the skin), or ingestion (eating or drinking). 

 A.  True   B.  False 
 

8.  Fumes are created when lead is heated. Fumes are easier to breathe in and therefore may be more dangerous than 
dust.  

 A.  True   B.  False 
 
9.  Properties and characteristics of H2S are: 

A. Highly toxic  
B. Poor warning characteristics 
C. Extremely flammable 
D. Heavier than air 
E. All of the above  

 
10. Asbestos poses no health hazard unless it is airborne.   

 A.  True   B.  False 
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