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HYDROGEN SULFIDE (H2S) AWARENESS

Purpose:
This program has been created to provide employees with a basic awareness of the hazards of Hydrogen Sulfide (H2S) and the steps necessary to avoid or limit possible exposures.  Our employees do not work with or handle H2S.  However, due to the changing nature of the work that we perform and the different types of jobs sites where we perform our activities, it may be possible for our employees to be asked to work on a job site where there is H2S present.  Should this occur, employees will be informed and trained in this program prior to entering the job site.
This program has been designed to supplement that information already provided in our Hazard Communication/Global Harmonization Safety Program.  This program has been generated as an awareness program only.  It is not meant to cover specific activities associated with working with Hydrogen Sulfide.  Additional information may be found in the Code of Federal Regulations.

The company Safety Coordinator is responsible for maintaining this, and all other, company safety programs.  He has full authority to take action and edit such programs as necessary.  Employees with any questions about any safety program should contact their supervisor or the company Safety Coordinator immediately.  Copies of this program may be obtained from the main office.

Occupational Exposure:

Hydrogen Sulfide usually occurs as an unwanted by-product in many industries.  H2S may occur during the drilling or production of gas, crude oil, and petroleum products.  It may be produced naturally as organic material decomposes and can often be found in sewers, sewage treatment plants and storage pits.  It is a product that is heavier than air and it may accumulate in low areas such as pits and tunnels.  It is also used in the manufacture of inorganic sulfides, sulfuric acid, and mercaptans.  Other industrial activities that can produce the gas include wastewater treatment, coke ovens, tanneries, and Kraft paper mills. Hydrogen sulfide can also exist as a liquid compressed gas.

Most systems that contain or generate H2S are “closed systems”.  This mean an exposure is only likely during equipment failure, such as a leak or rupture.  Many companies where occupational exposure to H2S may occur will establish fixed alarm systems.  These systems continuously monitor the air and alarms would sound in the event of an exposure.  Employees who may be working in any company with any type of fixed alarm systems will be notified of the presence of such systems before the start of work.  They shall also be informed of necessary evacuation routes and first aid procedures for that area.

Characteristics of Hydrogen Sulfide: 

Hydrogen sulfide (H2S) is a colorless gas with a strong smell of rotten eggs. Workers should not rely on this smell to determine if there is exposure to H2S because at very high concentrations, H2S will deaden the sense of smell.  Hydrogen sulfide is heavier than air and may travel along the ground. It collects in low-lying and enclosed, poorly-ventilated areas such as basements, manholes, sewer lines, underground telephone vaults and manure pits.  It is especially important to test for the presence of H2S when entering confined spaces.  

In addition, hydrogen sulfide is a highly flammable gas and gas/air mixtures can be explosive.  It may travel to sources of ignition and flash back. If ignited, the gas burns to produce toxic vapors and gases, such as sulfur dioxide.

Health Effects: 

The primary route of exposure is inhalation and the gas is rapidly absorbed by the lungs. Absorption through the skin is minimal.   Inhalation, ingestion, and contact with are all methods by which H2S can affect the body.   The effects may range from irritation of the eyes, nose, and throat; to temporary loss of smell. Headaches, dizziness, and upset stomach are more intense symptoms caused by higher concentrations.  However, inhalation of high concentrations of H2S may cause instant paralysis of the respiratory system causing loss of consciousness and death.  In concentrations of H2S at 1000 to 2000 ppm even a single breath may cause coma and may be fatal. Because of its extremely serious and/ or fatal potential, any employee believed to be exposed to H2S shall immediately leave the area and notify their supervisor.

 Hydrogen sulfide is both an irritant and a chemical asphyxiant with effects on both oxygen utilization and the central nervous system. Its health effects can vary depending on the level and duration of exposure.  Repeated exposure can result in health effects occurring at levels that were previously tolerated without any effect.  Low concentrations irritate the eyes, nose, throat and respiratory system (e.g., burning/tearing of eyes, cough, shortness of breath).  Asthmatics may experience breathing difficulties. The effects can be delayed for several hours, or sometimes several days, when working in low-level concentrations. Repeated or prolonged exposures may cause eye inflammation, headache, fatigue, irritability, insomnia, digestive disturbances and weight loss.  Moderate concentrations can cause more severe eye and respiratory irritation (including coughing, difficulty breathing, and accumulation of fluid in the lungs), headache, dizziness, nausea, vomiting, staggering and excitability.  Chronic exposure can cause workers to develop issues such as chronic bronchitis and eye disorders.
Contact with liquid hydrogen sulfide causes frostbite. If clothing becomes wet with the liquid, avoid ignition sources, remove the clothing and isolate it in a safe area to allow the liquid to evaporate.
 Permissible Exposure Levels (PEL): 

Companies that have a known possibility of exposure to H2S must determine the exposure levels and take measures to maintain those levels within established “safe” levels.  When we work at a host company that has H2S exposures, the company will have already conducted this type of testing.  Current OSHA standards are: 

1. 20 ppm Ceiling Level 
2. 50 ppm Maximum allowable peak for 10 minutes with no other exposure 
Current NIOSH standards are somewhat lower than the OSHA standards with a limit of 10 ppm PEL averaged over 10 minute period and at 50 ppm the area shall be evacuated.  In general, the host company where our employees may be performing services establishes the levels for evacuation.  If any of our workers is concerned or believe they are in an exposure area, they shall immediately leave the area and contact their supervisor or the company Safety Coordinator for assistance.
Exposure Detection, Assessment, and Monitoring: 
When there is an occupation exposure to H2S, companies are required to conduct personal or area sampling for hydrogen sulfide to measure worker exposures. Air sampling is needed to measure worker exposures and select appropriate engineering controls and respiratory protection. Where data is collected it must be retained to support negative exposure assessments. Additional air monitoring is required to ensure that safety precautions continue to be effective in controlling exposures. 

Concentrations of 10-50PPM may cause some workers to experience little to no effects, however this should not be taken as an assumption that no hazards exist.  NOTE Concentration levels from 10-50 ppm may be tolerable without immediate symptoms. However, the onset of eye and perhaps respiratory irritation may occur several hours or even days after initial exposure. Most eye and respiratory diseases occur at these exposure levels because of the delayed effects. 

Medical surveillance: 
Although our company does not currently have a medical surveillance program, we would establish such a program if we were to have employees who need such a program.  Medical examinations would be provided to all workers who may be exposed to Hydrogen Sulfide at or above the respective PEL for greater than 30 days per year.  Additionally, we will provide medical assistance to any employees who have been exposed to H2S in emergency situations and who may have any level of side-effects or symptoms.  These medical examinations are provided by professional healthcare organizations and shall include all components as required under particular substance standards: 

First Aid/Medical Treatment:
During any Hydrogen Sulfide emergency, employees should evacuate the area and call 911 immediately.  In addition, the following steps should be initiated, if possible:

1. If possible, move to fresh air immediately. 
2. If H2S has contacted the eyes, immediately flush them with water (holding the eyelids open while doing so).
3. If H2S has contacted the skin, flush all affected areas with water for at least 15 minutes.

4. Remove clothing that has been in contact with liquid H2S

5. Follow up with a medical professional
Methods of Control:
Exposures to Hydrogen Sulfide (H2S) can generally be controlled through the use of engineering controls, work practices, and personal protective equipment. Engineering controls are hazard controls designed into equipment and workplaces. Work practices are procedures followed by employers and workers to control hazards. The following engineering Controls, work practices, and personal protective equipment should be used when dealing with H2S. 
1. Systems where H2S is generated shall be designed as “closed” systems, with appropriate safety measures taken to prevent the release of H2S gas.

2. Enclosed spaces where gases such as H2S may accumulate shall be ventilated to prevent the accumulation of H2S or other gases, where possible.

3. Fixed alarm systems may be established to monitor for the presence of H2S and activate an alarm system in the event that levels exceed safe limits.

4. Portable air testing equipment shall be used to test confined spaces before entry.
Where concentrations of H2S exceed the PEL and employees must be in the area, PPE (Personal Protective Equipment) would be necessary.  Employees would be required to wear:

1.  A NIOSH approved supplied air respirator (For persons who are escaping from an H2S contaminated area only, a gas mask with appropriate acid gas canisters is permitted.)

2. Eye and body protection may also be necessary for high levels of H2S
Areas where there is the potential for exposure to H2S shall be posted with appropriate warning signs.  Our employees shall obey all posted warning signs and shall not enter a hazard area unless required to do so.  
A level of H2S gas at or above 100 ppm is Immediately Dangerous to Life and Health

(IDLH). Entry into IDLH atmospheres can only be made using: 1) a full facepiece pressure demand self-contained breathing apparatus (SCBA) with a minimum service life of thirty minutes, or 2) a combination full facepiece pressure demand supplied-air respirator with an auxiliary self-contained air supply. If H2S levels are below 100 ppm, an air-purifying respirator may be used, assuming the filter cartridge/canister is appropriate for hydrogen sulfide. A full facepiece respirator will prevent eye irritation. If air concentrations are elevated, eye irritation may become a serious issue. If a half-mask respirator is used, tight fitting goggles must also be used. Workers in areas containing hydrogen sulfide must be monitored for signs of overexposure.  NEVER attempt a rescue in an area that may contain hydrogen sulfide without using appropriate respiratory protection and without being trained to perform such a rescue.

Training:

It is our goal to ensure that all of our workers who may come in contact with Hydrogen Sulfide be trained in H2S awareness and emergency procedures.  Training will include health effects, background information, engineering controls, ppe, medical surveillance, communication of hazards, hygiene, and methods of compliance at a minimum. 
All persons who are asked to work in an area with possible H2S exposure must receive training in OSHAH Hydrogen Sulfide safety regulations.  While we do not have any employees who work with H2S or for whom we anticipate any H2S exposure, we do provide general awareness training on H2S safety and avoidance techniques.  Employees shall receive training before they are asked to perform work in an industrial location where H2S is used or generated.  Training shall include:

1. Introduction of topic

2. The OSHA standard and appendices

3. The Company Policy

4. Competent Person

5. What are the hazards of Hydrogen Sulfide?

6. Routes of Exposure

7. OSHA PEL

8. PPE required

9. Understanding Warning Signs

10. Steps to Avoid Exposure

11. Safe Work Practices

12. Reporting Emergencies

13. First Aid Procedures
14. Exposure Monitoring

15. Fixed Alarm Systems

16. Regulated Areas

17. Medical Surveillance
18. Where to Get Additional Information 

Re-training shall be conducted annually for affected workers.  All training shall be documented.  

Record keeping: 

We know record keeping is critical to all safety and health programs.  Our record keeping tasks, at a minimum, include: 

• Exposure monitoring data – 30 Years 

• Medical surveillance data – Duration of employment plus 30 years 
Should we have any workers for whom exposure monitoring has been conducted, we shall maintain all records as required above.
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