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[bookmark: _Toc267921415]1.0  	PURPOSE AND SCOPE
The purpose of this policy is to provide guidance for protecting WW Gay employees and Sub-contractors from exposure to potentially harmful quantities of Hydrogen Sulfide (H2S) during maintenance and outage activities.
This procedure applies specifically to the prevention of exposure to Hydrogen Sulfide. Many of the projects that WW Gay encounters at facilities such as power plants, paper mills, waste management facilities, etc. may have a potential to expose workers to Hydrogen Sulfide, which can be fatal. Hydrogen Sulfide exposure can be reduced or eliminated with compliance to this procedure. This procedure should be used in conjunction with the customers operation and maintenance programs.

[bookmark: _Toc267921416]2.0 	RESPONSIBILITIES
[bookmark: _Toc267921417]2.1		Project Superintendant
The Project Superintendant is responsible for;
· Implementing and enforcing this procedure.
· Requesting information from the customer on locations Hydrogen Sulfide may be present in their facility that WW Gay employees could come in contact with during the work being preformed per the job scope. 
[bookmark: _Toc267921418]2.2		General Foreman / Foreman
The General Foreman / Foreman is responsible for;
· Insuring the employees are trained on the requirements of this procedure
· Monitoring compliance with this procedure.
· Informing employees of locations of Hydrogen Sulfide in their work area that have been disclosed by the customer.

[bookmark: _Toc267921419]3.0		Identifying Hydrogen Sulfide (H2S)
Hydrogen Sulfide (H2S) is a colorless, flammable and extremely toxic gas. It can be identified in very low concentrations by a characteristic “rotten egg” odor. In higher concentrations (150 – 200 ppm) the sense of smell is quickly deadened. Thus your sense of smell cannot be relied on as an indicator of hydrogen sulfide at ANY concentration.
H2S is highly dangerous to ALL oxygen breathing forms of life. No one is immune, no tolerance may be developed and the lethal dose is very small.
H2S is about 20% heavier than air with the vapor density of 1.1895. It collects in low areas such as ditches, pits, cellars and depressions on location. It is also found in oil storage batteries, tanks, sewers, cesspools, stagnant sea water (drilling operations – recycled drilling mud – water from sour crude wells – blowouts), (tanks at producing pipeline and refining operations), (when performing maintenance around tank batteries and wells), and almost any closed or poorly ventilated area containing decaying organic matter.
When mixed with air H2S becomes highly explosive, requiring an ignition source of only 500 degrees to ignite. Poorly ventilated areas such as pits, cellars, storage tanks, etc. provide ideal conditions for accidental ignition. Cigarettes, catalytic converters, electric motors, exhaust manifolds and welding equipment are potential sources of ignition. Since H2S pools in low lying areas and spreads out over flat ground with the wind, it will, on exploding, act as an ignition source for any other flammable material around such as methane gas and truck and auto fuel.
When ignited, H2S will produce another toxic gas: Sulfur Dioxide (SO2). This gas is also extremely hazardous if inhaled.
H2S is soluble in water and liquid hydrocarbons. It will mix with most liquids and free itself at ambient temperatures.
H2S may cause skin irritation. When it combines with perspiration on the skin it produces a weak sulfuric acid solution. Hydrogen Sulfide is corrosive to all metals. It forms Pyrophoric Iron Sulfide scale, which is very unstable in air. On exposure to air it reverts to iron oxide (rust) and Sulfur Dioxide (SO2). This reaction is often so rapid that the Pyrophoric Iron Sulfide will burn. (Another source of ignition.)

[bookmark: _Toc267921420]4.0		PHYSICAL EFFECTS OF HYDROGEN SULFIDE POISIONING
The principal hazard of H2S is death by inhalation. H2S is readily oxidized by the blood in low concentrations and the only complaint may be mild conjunctivitis or eye irritation. However, the difference in the amount required to irritate the eyes and the amount required to cause the onset of unconsciousness is very small. A slightly larger amount can bring about unconsciousness and death unless the exposed person is removed immediately to fresh air and breathing is assisted by artificial respiration.
Levels of exposure to H2S as low as 5 ppm can bring about mild eye and respiratory tract irritation in as little as thirty minutes. At 100 ppm the sense of smell is lost in two to fifteen minutes. Continued exposure at 100 ppm will increase symptoms such as labored respiration, dizziness, pain in eyes, headache, and death in four to forty-eight hours. At 1000 ppm, immediate collapse occurs followed by death in minutes. 
[bookmark: _Toc267921421]4.1		Physical effects of Hydrogen Sulfide
Concentration 	Percent (%)				PPM				   Physical Effects
		1/1000 of 1% 						  10				Obvious unpleasant odor
		1/100 of 1%                                   100	Kills sense of smell in 2 to 10 minutes will sting eyes and throat.
	5/100 of 1%                                   500	Dizziness; breathing ceases quickly, needs	prompt artificial respiration.
	1/10 of 1%                                    1000	Unconscious at once followed by death within minutes. Needs immediate artificial respiration.
[bookmark: _Toc267921422]5.0		H2S SAFETY PROCEDURES
[bookmark: _Toc267921423]5.1		Locations for Safe Areas
Prevailing wind data must be considered in locating safe areas. The safe areas should be located 200 feet or more from the workplace so they offset prevailing winds perpendicularly. Personal protective gear should be kept upwind. Upon recognizing an emergency situation, all employees will assemble at the designated safe areas for instructions.

[bookmark: _Toc267921424]5.2		H2S Detection
The WW Gay Corporate Safety office will ensure H2S detection equipment is available for employees working in a potential H2S environment.
The lower level alarm to be set at 10 ppm for OSHA 1926 or 20 ppm for OSHA 1910. Upper level arm (if available) will be set at 50 ppm. Should the alarm sound all personnel shall immediately leave the area. No personnel shall enter any area suspected to contain H2S without proper respiratory equipment.
[bookmark: _Toc267921425]5.3		Breathing Equipment
The WW Gay Corporate Safety office will provide an approved Supplied air, pressure demand or emergency escape respirator for each employee working in a potential H2S environment. 
A minimum of two (2) 30-minute pressure-demand respirators will be available for use. A NIOSH certified self-contained breathing apparatus or airline respirator with escape SCBA should be used.
Emergency escape respirators are not to be used for rescue. They have a 5-minute air supply and are to be used for ESCAPE ONLY.
All respirator users will be instructed and trained by qualified instructors in the use of respirators and their limitations.


[bookmark: _Toc267921426]6.0		Protection Against H2S Hazards
Working in an H2S or possible contaminated H2S environment requires painstakingly accurate planning for maximum protection of human lives. Planning considerations should include:
· Contingency Plan
· Diagnosis of the worksite
· Adequate and proper placement of safety equipment
· Personnel training program
· Personnel drills
· Responsible supervision
· Knowledge of working conditions
· Emergency procedures
· Adherence of all safe work practices
All employees must be made aware of site-specific contingency plans and must have specific requirements of the plan fully explained prior to beginning work. Special emphasis shall be placed on evacuation procedures.
[bookmark: _Toc267921427]6.1		 Additional Safety Measures
· Minimum of two defined alternate escape routes (preferable roads).
· Continuous atmosphere monitoring or detection equipment is required along with an adequate audio/visual alarm warning system. Portable detectors and combustible gas meters give additional degrees of safety.
· Gas ignition hazards must be eliminated and No Smoking regulations strictly enforced.
· Strategically placed explosion proof mechanical ventilators reduce H2S exposure risk.
· An H2S awareness-training program and regular drills are a must.
· Continued observation of wind indicators such as windsocks and streamers is a must. During atmospheric contamination by H2S, move up wind or crosswind from source, not downwind.
· H2S is heavier than air. Avoid low-lying areas.
· Select a partner and use the “Buddy System” for mutual safety.
· Maintain and observe warning signs.
· Post emergency numbers in a conspicuous place. Maintain reliable communications systems.
· Locate emergency stations a minimum of 250 feet or as far from the H2S source as practical. During an emergency all personnel will assemble at the briefing stations for instructions and for refilling air bottles.
· Hazardous concentrations of H2S can be disposed of by discharging through flare stacks with automatic ignition. NOTE: Burning H2S produces Sulfur Dioxide (SO2) a deadly toxic gas that is heavier than H2S. Because of the heat it rises and disperses into the upper atmosphere.
· Know emergency procedures. For an H2S emergency they should at least contain the following:
DO NOT PANIC!
· Stop breathing.
· Don Breathing apparatus. Do not attempt a rescue until you have donned breathing apparatus.
· Help anyone in distress- only if it will not jeopardize yourself
· Report to the emergency station.
· Do a head count

[bookmark: _Toc117943425][bookmark: _Toc267921428]7.0		Training
WW Gay employees will be trained in the following topics:
· Explanation of the seriousness of H2S safety practices.
· The importance of wind direction awareness and personnel movement in an upwind direction.
· Mouth-to-mouth resuscitation and the following first aid procedures should an H2S emergency arise.
· Call an Ambulance or Doctor.
· Wear BREATHING equipment (not escape equipment) if rescuing a person in a suspected H2S contamination area.
· Personnel overcome by H2S shall be moved immediately to an area of fresh air and mouth-to-mouth resuscitation administered if person is not breathing.
· At the first opportunity, replace mouth–to– mouth efforts with resuscitation equipment.
· Continue to administer oxygen when breathing resumes.
· Treat for shock if necessary.
· Appropriate H2S detection tests will be made before personnel enter areas of suspected contamination. These tests shall be made after personnel have donned self-contained, pressure demand-breathing equipment.
· Understanding that ESCAPE respirators are to be used for ESCAPE ONLY.
· A head count MUST be taken immediately after entering location. Personnel must adopt the practice of watching out for each other when emergency conditions exist. Work must be performed in pairs. The “buddy system” will be used.
· Use, care and servicing of protective breathing equipment, H2S detection equipment and fire extinguishers.
· Personnel shall never enter an enclosed area where H2S is suspected without wearing appropriate protective breathing gear. Any time a worker enters an enclosed area, a full body harness and lifeline shall be secured to him and the other end held by a responsible person stationed in a clear area. (SEE ALSO THE CONFINED SPACE PROGRAM)	Employees must be trained in confined space entry prior to entering any confined space under 29CFR 1910.146
· After being in an area containing H2S, personnel should not remove breathing equipment until tests indicate the air is safe to breathe (10 ppm or less).
· In the event of sudden gas release with no advanced warning, personnel shall take the following general actions:
· Do Not Panic!
· Hold breath (Do not breathe)
· Put on protective breathing gear
· Proceed to the designated safe area and report any person in distress. Secure instructions from supervisor.
[bookmark: _Toc267921429]7.1	Training Records
Training records will be maintained in the Safety Department for duration of employment. The training records will include the following;
· Name of employee attending training.
· Last 6 of Social Security Number for employee attending training.
· Description of topics covered in training.
· Duration of training.
· Name of instructor conducting training.
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