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59.0	Hydrogen Sulfide (H2S)

59.1 [bookmark: Scope]Scope

To explain hydrogen sulfide’s uses, potential health and safety exposure hazards, and how to prevent and respond to overexposure.  The result should be greater awareness of hydrogen sulfide and its risks and greater attention to proper use of safety procedures and PPE.

59.2 Introduction

Hydrogen sulfide is a common but sometimes very dangerous substance.  It’s produced both naturally, from the decay of organic matter, and in a number of industrial processes.  It has a strong smell, like rotten eggs.  Unfortunately, if you’re exposed to it for a while, even in fairly low amounts, it paralyzes your ability to smell it. 

Since overexposure can be harmful and in extreme cases can even be fatal we must be able to identify its presence.  

Since it’s both common and potentially very hazardous, it’s important to become familiar with hydrogen sulfide, its risks and, of course, the steps you should take to avoid the dangers and prevent accidents.

59.3 General Hazards

Hydrogen sulfide has two main hazards:  the health risk and the possibility of fire or explosion.

Hydrogen sulfide is a gas and its greatest health risks are from inhalation.  Inhaling even small amounts can irritate the nose, throat, and respiratory tract.  Greater or prolonged exposure can cause bronchitis or buildup of fluid in the lungs.  If you already suffer from a respiratory condition like asthma, inhaling this substance will probably make it worse.

Characteristics of hydrogen sulfide are: 
· Toxic
· Colorless
· Odor of rotten eggs at low concentrations
· Soluble in water
· Flammable
· Eye irritations
· Effects nerve center of the brain which controls breathing

Other symptoms of short-term exposure to hydrogen sulfide can include nausea, dizziness, headaches and sometimes loss of appetite and sleep.  Exposure to high levels of this substance can cause muscle cramps, low blood pressure, slow respiration, and even loss of consciousness.  Extremely high exposures can lead to paralysis or death.

While the greatest health risks come from inhaling the gas, prolonged exposure may also cause burning, itching skin, burning eyes, and may affect nerve centers of the brain which control breathing.  If you should have direct skin contact with the gas in its liquefied form, there’s also a risk of burns or frostbite.

Hydrogen sulfide also presents safety risks.  It’s flammable, and it may explode if exposed to heat or flame, or if it comes in contact with various oxidizers.

59.4 OSHA Regulations

While OSHA has no specific hydrogen sulfide regulation, it does have one for hydrogen (29 CFR 1910.103) that should be considered when storing or transporting the substance.  In addition, as a toxic substance, hydrogen sulfide is listed in OSHA’s Table Z-2 (29 CFR 1910.1000).

If a process involves 1,500 pounds or more of hydrogen sulfide, it’s covered by OSHA’s regulation for process safety management of highly hazardous chemicals (29 CFR 1910.119).  OSHA describes this standard as providing “requirements for preventing or minimizing the catastrophic releases of toxic, reactive, flammable, or explosive chemicals” – that “may result in toxic, fire, or explosion hazards.”

This regulation requires a series of steps designed to avoid these catastrophic releases.  They include a hazard evaluation and development and implementation of written safety procedures for all stages of the operation.  Another important step is to provide employees with the training needed to ensure they understand the risks they face and the safety procedures they must follow. 

Because hydrogen sulfide’s primary health hazards relate to inhalation, some jobs that involve it will also be covered by OSHA’s respirator standard (29 CFR 1910.134).  Hydrogen sulfide is also a common hazard in certain confined spaces such as sewers.  That work is covered by OSHA’s confined spaces standard (29 CFR 1910.134), with careful safety precautions that include requiring work permits, detailing worker tasks and their required training, having rescuers on standby, and more.

As this selection of OSHA standards indicates, you must be aware of the possible presence of hydrogen sulfide in order to prepare to use the procedures and protective equipment needed to prevent accidents.

59.5 Identifying Hazards

Hydrogen sulfide’s rotten egg smell provides a strong warning that there is a risk of hazardous exposure.  But as previously mentioned, exposure to the substance can harm your ability to identify that smell.  And even if you can smell it, it is best to identify risks and try to reduce them before the odor can even be detected.

Awareness is especially important with hydrogen sulfide because it is so common.  It’s produced naturally by decaying organic matter and may be released by swamps and sulfur hot springs.  It is also released by natural gas, sewage sludge, and liquid manure.  Since it is a little heavier than air, it can build up in enclosed, poorly ventilated areas.  Low-lying areas are special risk.

Hydrogen sulfide is also a by-product of many industrial processes, including mining, hot asphalt paving, petroleum and natural gas refining, pulp and paper manufacturing, rayon manufacturing, tanning, and sugar beet processing.  In addition, it’s used to produce elemental sulfur, sulfuric acid, and heavy water for nuclear reactors.

Possible potential sites will be determined by Murphy Company following the client’s process safety management. Potential locations include all operating units.

Follow the safe operating procedures provided for any task that involves hydrogen sulfide and is covered by OSHA’s process safety management standard.  All monitoring equipment used by Murphy Company will be set in accordance with 1910 & 1926 Standards. 1910 Standards mandate monitors to alarm at 20ppm, where 1926 Standards mandate monitors to alarm at 10 ppm. No work will be performed in areas where the concentration of H2S exceeds 10 ppm unless the appropriate PPE is utilized.  If an alarm sounds, employees must immediately leave the area and notify client operations personnel until the problem is resolved or supplied air respirators are worn.  Refer to client policies and procedures due to the fact that numerous clients require the use of personnel H2S monitors at all times within their facilities. 

59.6 Protection Against Hazards

Murphy Company will prepare carefully before starting any task that uses or could produce hydrogen sulfide.  Consideration must be given to what you will be doing, where you will be doing it, and what circumstances or substances could create hydrogen sulfide risks – so that we can prevent the substance from being inhaled or from burning or exploding.

In other words:

1) Read labels and material safety data sheets carefully.

2) Be familiar with process safety procedures if they apply.

3) Make sure storage and use areas won’t expose hydrogen sulfide to heat, flames, sparks, or other ignition sources.

4) Make sure storage and use areas won’t expose hydrogen sulfide to oxidizers that could cause an explosive reaction.

5) Check that ventilation systems are working properly in areas where there is risk of hydrogen sulfide gas.  

6) Work activities in areas exceeding 10 ppm will require an approved SCBA or airline respirator with an escape pack.  Employees are required to utilize this equipment and must be trained in the proper use and maintenance of the exact model used.

No matter what the quantity of hydrogen sulfide, you must prevent leaks and spills.  That is the best way to keep this substance out of the air and prevent fires, explosions, and health problems.  And because this substance can explode; it’s also important to know exactly what to do in an emergency.

Any hydrogen containers must be:

· Properly marked and identified
· Stored only in approved, ventilated locations away from ignition sources
· Stored and used only where smoking and open flames are prohibited



59.7 Safety Procedures

Murphy Company employees that smell hydrogen sulfide or experience possible symptoms of exposure like headache or dizziness must act quickly.  Chances are it is being inhaled and that means fresh air is needed immediately.

For serious exposures, medical help is required. A person having trouble breathing will need oxygen.  Artificial respiration is called for if breathing stops.  In either case, trained first-aid help is needed followed by medical attention.  Follow all Murphy Company site-specific policies and procedures to summon medical care. 

Get medical attention if hydrogen sulfide is somehow swallowed.  If the problem is a liquid splash, follow SDS instructions.

Employees will be trained in accordance with site-specific requirements regarding contingency/emergency plans which include fire-fighting services and facility evacuation.  Since hydrogen sulfide is flammable, employees must be aware of what to do if there is a fire. 

	When an H2S Alarm sounds, the following safety precautions will be taken:

1) Employees will immediately stop work.

2) Employees will evacuate to nearest approved assembly area.

3) Operations and Client personnel will be notified of alarm.

4) Employees will not return until an “All Clear” is given.
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