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NOTICE:

A Copy of this Welding Safety Program shall be made available, upon request, to affected District employees, contracted agencies, or other interested parties.
2009 revision
Welding Safety Program

To provide a hazard free workplace, a Welding Safety Program has been developed by the Sanitary District of Decatur to ensure the safety and health of all employees when exposed to a potentially hazardous environment or condition.

Compliance with this program is mandatory and is applicable to all employees.  Failure to comply with this program is grounds for disciplinary action up to and including discharge.

The following written Welding Safety Program (WSP) is in place for the personnel of the District in order to comply with 29 CFR 1910 Subpart Q (251-255) and to assist the District in achieving our over all goal of a safer workplace. The purpose of the WSP is to ensure the health of employees is not endangered when exposed to potentially hazardous environments or conditions.

New Employee Safety Orientation

Safety begins at the beginning of employment, in this effort the District requires that each new employee must report to the Safety Officer for orientation before they are allowed to begin work. Statistically, new employees, part-time employees and employees who have recently transferred to a new department are more likely to suffer an injury than the “old-timers.” This is due to several factors including:

· Inexperience

· Unfamiliarity with the work

· Inadequate training

In order to alleviate these problems, it is extremely important you are made aware of any potential hazards you may encounter on your new job.  It is also extremely important that you are instructed on any necessary procedures and equipment you may need to protect yourself and others from injuries and/or illness.

New (affected) employees will receive orientation in hazards to be expected when heating, cutting or welding is being performed.

Employee Training and Information
Whether or not you are a new or an existing employee, it is extremely important to be aware of not only the potential hazards involved with your job, but also the necessary protective measures to eliminate injuries and/or illnesses.

After initial orientation employee training shall be conducted through the use of safety tailgate meetings or specific targeted meetings on proper procedures and hazards associated with heating, cutting and welding. All affected employees shall attend training.
Heating, cutting and welding shall only be performed by competent employees or employees under a competent employee’s supervision. The Maintenance Training Program has several units pertaining to these tasks and experience can be gained through OJT. 

Safe Job Procedures

· Wear safety glasses in areas where you are at risk of eye injury. Small foreign particles are generated during heating, cutting and welding processes. These particles could enter the eye causing severe eye irritation. For this reason, it is essential that eye protection be worn.

· Wear safety-toe shoes where and when appropriate. The shoes worn while heating, cutting or welding, should provide adequate protection against heavy objects that could fall or drop. Canvas covered shoes and/or sandals are not permitted at the District while performing these duties.

· It is essential that you take care of your personal protective equipment. Safety goggles and shields must be kept clean to be sure that you have good vision at all times.
· Hearing protection, insert plugs or muffs, must be worn in all areas where high noise levels are generated.

· For arc welding, approved hoods with shaded lenses adequate for the type of welding being performed must be worn. It is also necessary to wear goggles under hoods to protect the eyes when chipping or grinding after the weld operation.
· Adequate gloves must be worn to protect against burns or cuts while performing work requiring welding.
· Wear clothing adequate for the type of job task. Synthetic shirts and pants should not be worn.  Heavy cotton shirts with long sleeves, buttoned at the wrist, are preferred.  Padded leather aprons or similar protection is recommended for welders.
· When welding operations produce irritating or noxious fumes, you must wear an appropriate respirator. When possible, local ventilation shall be used to keep the amount of toxic fumes, gases, or dusts below the maximum allowable concentration. In all cases ventilation of the welding area shall be provided prior to the beginning of heating, cutting or welding operations. If this is not possible, airline respirators or hose masks approved by NIOSH for this purpose must be used. In areas immediately hazardous to life, a full face-piece, pressure-demand, self-contained breathing apparatus or a combination full face-piece, pressure-demand supplied-air respirator with an auxiliary, self-contained air supply approved by NIOSH for this purpose must be used.
· Screens must be provided to protect others from the glare of the welding operation. The screens shall be arranged so that no serious restriction of ventilation exists. It is recommended to have the screens mounted so they are about 2 feet above the floor unless the work performed is so low, that the screen must be extended nearer to the floor to protect nearby workers.
· After welding operations are completed, the welder shall mark the hot metal or provide some other means of warning other workers of the hazard.

Other Safe Welding Practices

· Welders should never carry or use butane lighters while welding! A spark from a welding arc can penetrate the pocket, land on the lighter, burn through and thus expose the fluid in the lighter, and an explosion occurs. There is the same amount of force in a disposable butane lighter when it explodes as there is in approximately 3 sticks of dynamite!

· If it is necessary to arc weld in a damp or wet area, wear rubber boots and stand on a dry insulated platform.

· Do not weld on sealed containers or compartments without providing vents and taking special precautions.

· Do not weld on containers that have held combustibles without taking extra special precautions.

· Never use acetylene at a pressure in excess of 15 psi. Higher pressures can cause an explosion.

· Do not allow flame cut sparks to hit hoses, regulators or cylinders. Remember flame cutting sparks can travel 30-40 feet.

· Nearly all gas welding fluxes and arc welding fluxes are toxic or at least can cause allergies to certain persons. Do not take welding fluxes internally and keep out of reach of children.

Personal Protective Gear for Heating, Cutting and Welding Operations

Due to the hazards associated with heating, cutting or welding operations Personal Protective Equipment is provided by the District. The hazards include, but are not limited to:

· Foot injuries that result from objects that drop or fall onto the foot, while handling, moving or working with heavy materials.
· Eye injuries, particularly flash burn, that result when looking at arc welding operations without benefit of eye protection.

· Foreign particle in eye injuries that result from flying or falling particles generated during production operations.
· Burns to hands, fingers, arms and body from accidental contact with hot surfaces during or after welding or cutting operations.
· Hearing impairment that results from prolonged exposure to high noise levels without benefit of hearing protection.

· Head injuries may occur when there is a possibility of falling or flying objects or bumping into suspended or traveling stock.
· Irritation or damage to your respiratory system that result from inhalation of weld fume.
Appropriate protective clothing required for any welding operation will vary with the size, nature and location of the work to be performed. It is not possible to state all possible hazards and exposures where personal protective equipment may be needed. For this reason, the District depends on the good judgment of the employees to wear personal protective equipment that is necessary to protect their safety and health while on the job.

Personal protective gear for welders is required to protect the employee’s eyes from radiation and to protect the employee from hot weld slag. Sunglasses or colored glass will not provide sufficient protection against radiation. Specially designed helmets equipped with filter plates to protect against ultraviolet, infrared and visible radiation must be worn when arc welding. Always cover bare skin to protect against sparks and radiation. Woolen clothing gives better protection than cotton because it is less flammable. If cotton clothing is worn it should be treated chemically to reduce flammability. Clothing should be free of grease and oil and other substances that may burn. Do not wear clothing with cuffs or pockets where sparks can lodge. Flame-proof gauntlet gloves, jacket, apron, and high top shoes provide good protection against sparks and hot slag.

· Check protective clothing equipment before each use to make sure it is in good condition. 
· Each employee is responsible for maintaining the personal protective equipment that is provided by the District for his or her protection.

Cautions

Toxic Substances May Be Present When Welding

When hazardous substances are used as base metals, fluxes, plating or filter metals, local exhaust ventilation must be used. Beryllium, cadmium, chromium, fluorides, lead, mercury, zinc, or any inert gas metal arc welding, and oxygen cutting of stainless steel, all require the use of local exhaust ventilation to bring toxic concentrations within the Permissible Exposure Limit (PEL). If it is not possible to supply adequate ventilation, use supplied air respirators.

Remove coatings along the line of the weld (lead paint, galvanize, coal tar pitch, plastic, etc.) so they can't burn. Clean all work which has been degreased, and do not operate electric arc welding equipment near a degreasing operation. The degreasing agents trichlorethylene and perchlorethylene (or any other agent) decompose when exposed to the arc and can irritate the eyes and respiratory tract.
Heating, Cutting and Welding In Confined Spaces

The threat posed by toxic gases, fumes, and dust is intensified when the work is done in a confined space. Concentrations of toxic substances can rapidly reach hazardous levels without adequate ventilation. OSHA regulations governing work in confined spaces require that the area be adequately ventilated and free from flammable or explosive substances.  No welding or cutting may take place until the atmosphere has been tested and shown not to be dangerous nor likely to become dangerous. Workers in the confined space must be equipped with a safety harness and life-line. A trained worker acting as an attendant must remain on "standby" outside the confined space ready to provide assistance in case of emergency. Approved respiratory equipment must also be present directly outside the confined space, in case of an emergency arising. As outlined in the Confined Space Program an attendant cannot enter the confined space unless another qualified worker acting as an attendant is present.

Follow all procedures as outlined in the Confined Space Program when entering any confined space for whatever task, including those outlined in the program.

Hot Permit Locations

The District recognizes that there is a potential for injury to people and damage to equipment or property that can result from fire or sparks that arises when hot work is performed outside of a designated safe hot work area. This operating procedure establishes a permit authorization system to ensure that all hazards are evaluated and that appropriate safety measures and controls are taken prior to and during any operation that uses an open-flame or spark-producing apparatus. In all cases, the hot work shall only be performed in a hazardous location if the item or piece of equipment cannot be removed from the hazardous location. The hazardous location shall be made as safe as possible, this includes,

· Obtain a HOT WORK PERMIT for any work that is to be performed in an area not considered safe to do so.

· In most cases the Operations department will need to be informed and authorization granted prior to work being performed.

· Ensure workers are provided with and using proper safety equipment, including personal protective equipment and fire extinguishing equipment.

· If required, designate a responsible person to serve as a fire watch.

· Determining any combustible materials, vapors and hazardous areas present or likely to be present in the work location.

· Protect combustibles in the work location by:

· Moving the work to a designated safe hot work area or a location free of combustibles or hazardous vapors;

· If the work cannot be moved, have the combustibles moved to a safe distance from the work or have the combustibles properly shielded against ignition; or

· Schedule the hot work during a time when the combustibles or vapors are not likely to be in the area.

· In some cases the equipment in the area will need to be shut down and valves secured following lockout/tagout procedures or plant flows directed away from the area.

· Give the work area a final inspection one-half hour after completion of the job to detect and extinguish possible hot spots or smoldering fires. The employee acting as a fire watch can be released after the final inspection.

· If for any reason, conditions become unsafe for the work being performed, suspend welding and cutting work until it is safe to do so.

· In all instances and in order to ensure employee safety, hot work procedures are to be followed and documented on the Hot Work Permit. The work to be done shall be permitted only by persons familiar with the hazards they may encounter and knowledgeable of how to prepare the area to be safe and the procedures to be followed, or under their direct supervision. "Hot Work Permit" means the employer's written authorization to perform operations (for example, welding, cutting, burning, and heating) in an area capable of providing a source of ignition.
Safe Welding and Cutting Locations

For most job tasks requiring heating, cutting and welding operations, the tasks shall be conducted in the following locations. Other locations will be accessed, case by case:

(117) Maintenance Building
(079) Vehicle Storage Building

Known Unsafe Locations

The following areas are environments where explosive atmospheres may be present, requiring a Hot Work Permit. This list is not all-inclusive:

All Channels, Sewers, Parshall Flumes, Interceptors, Wet Wells, Manholes (Electrical, Sewage, etc.), Diversion and Junction Structures, Air-Release Vaults, All Underground & Above Ground Storage Tanks, Underseepage Stations, Scum Stations, Sanitary Sewer Stations, Tank Dewatering Stations and Sump Wells

(202) Emergency Bypass Building

(203) Bar Screen Building & (003) Bar Screen Building

(217) Grit Building & Pump Room & (006) Grit Building & Pump Room

(210) Primary Clarifier Control Structure Basement

(009) Control House #1 & (011) Control House #2

(017) Oil Storage Building

(027) Paint & Mower Shop

(101-111) New Primary Digester Complex

(112) WAS Pump Room

(113) DAF Building

(114) Thickened Sludge Well

(054) Secondary Digester #1 Control Room Basement

(059) Secondary Digester #1 Transfer Room Basement

(116) Abel Pump Room

(259) Nitrification Return Pump Basement & Meter Vault

(314) Secondary Return Pump Basement & Meter Vault

(325) Effluent Pump Station Engine Room

(325) Effluent Pump Station Lower Level

Other Hot Work Practices

Drilling, grinding, etc. tasks also fall under the Hot Work Program.

Explosion Proof Circuit-Breaking receptacles and plugs are also used in classified and explosive locations. The proper procedure for their use is:

· Follow Hot Work Procedures required and relative for the task to be performed,

· Connect standard plug of tool, light, etc. to standard receptacle end of Circuit-Breaking cord,

· Connect Circuit breaking plug into Circuit-Breaking receptacle (in most cases it will be required to remove a cap or cover),

· Twist plug as required for a connection,

The following is the Hot Work Permit.

	
	
	
	
	IN NO CASE DOES THIS PERMIT AUTHORIZE SMOKING
	Permit Duration

	
	
	
	
	
	Date:
	
	
	
	

	Sanitary District of Decatur 501 S. Dipper Lane 62522
	HOT WORK PERMIT
	Start Time:
	
	
	

	
	
	Sched. Expiration:
	
	

	Supervisor:
	
	
	
	Contractor:
	
	
	WO/Job #
	
	Expired Expiration:
	
	

	Department:
	
	
	
	Location:
	
	
	Bldg. #.
	
	Maximum is one shift or duration of job

	Work to be performed:
	
	
	
	
	
	
	
	
	
	
	

	Work to be done by:
	
	
	
	
	
	
	
	
	
	
	

	

	Tools or apparatus to be used.  Indicate by placing an X in the appropriate box.

	
	
	Oxy-Acetylene torch
	
	
	Grinder/Sander
	
	
	Steel Tools
	
	

	
	
	Gas heating torch
	
	
	Electric Drill
	
	
	Soldering Iron
	
	

	
	
	Blow torch
	
	
	Electric Saw
	
	
	Electric Extension Cord

	
	
	Electric Arc Welder
	
	
	Air Drill
	
	
	Vapor-Proof Light
	
	

	
	
	Gasoline Arc Welder
	
	
	Power Chipping Hammer
	
	
	Portable Air Compressor

	
	
	Other
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	

	 Special precautions or personal protective equipment to be used:
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	

	Atmospheric Testing Note: Retests are required after each break, lunch, etc.
	
	Other potential hazards:

	Initial  Area Test:
	
	% O2
	
	% LEL
	
	ppm H2S
	
	ppm CO
	
	Dirty/dusty environment

	2nd  Area Test:
	
	% O2
	
	% LEL
	
	ppm H2S
	
	ppm CO
	
	

	3rd  Area Test:
	
	% O2
	
	% LEL
	
	ppm H2S
	
	ppm CO
	
	Limited access/egress

	4th  Area Test:
	
	% O2
	
	% LEL
	
	ppm H2S
	
	ppm CO
	
	

	5th  Area Test:
	
	% O2
	
	% LEL
	
	ppm H2S
	
	ppm CO
	
	Little natural ventilation

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Before this permit is approved, the area must be field-inspected to ensure that the following precautions have been taken and noted.

	
	A.
	Have all appropriate personnel been informed of the work to be done in the "Hot Zone"?
	YES
	
	Not Applicable
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	B.
	Flame or spark-resistant equipment to be used in the "Hot Zone" has been inspected and is found to be in good condition?
	YES
	
	Not Applicable
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	C.
	Has adequate ventilation been provided for each welder or torch to remove exhaust gases in the "Hot Zone"?
	YES
	
	Not Applicable
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	D.
	Has all portable extinguishing equipment fire extinguishers, suitable water supply, sand, fire blankets, etc. been provided for the "Hot Zone"?
	YES
	
	Not Applicable
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	E.
	Is there a person dedicated to be a "Fire Watch" with the sole responsibility to respond to any unsafe conditions in the "Hot Zone" for the length of the task, including break and lunch periods and for at least 1/2 hour after work is completed?
	YES
	
	Not Applicable
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	F.
	Have all appropriate equipment in the "Hot Zone" been shutdown, isolated and locked out?
	YES
	
	Not Applicable
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	G.
	Have all flammable/combustible dusts, vapors, mists, gases and liquids been identified, removed or cleared and their sources controlled or covered in the "Hot Zone"?
	YES
	
	Not Applicable
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	H.
	Have all floors and surroundings been swept, cleaned or wet down in the "Hot Zone"?
	YES
	
	Not Applicable
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Note
	All regulations on reverse side have been read and understood.
	
	YES
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Employee Signatures:
	
	
	
	
	
	
	
	
	
	
	Date:
	
	

	
	Employee Signatures:
	
	
	
	
	
	
	
	
	
	
	Date:
	
	

	
	Fire Watch:
	
	
	
	
	
	
	
	
	
	
	Date:
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Supervisor/Manager:
	
	
	
	
	
	
	
	
	
	
	Date:
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Contractor or Contractor's Representative(s):
	
	
	
	
	
	
	
	
	Date:
	
	

	
	

	Routing:  Post at work site    (    Send to Supervisor/Contractor    (    Send to District's Safety Department    (    File


REGULATIONS COVERING ISSUANCE OF HOT WORK PERMITS

1. No torch or spark-producing device may be applied to a closed tank, drum, tank car, vessel, or closed piece of apparatus, piping, coils, etc., until after having been thoroughly washed out or steam cleaned, or filled with CO2 gas, CO (only outdoors in a well-ventilated area under special procedures), or other non-combustible gas, and then tested with an Oxygen/LEL tester.  This does not apply if the equipment is completely filled with water and no vapor space remains.  Using CO (carbon monoxide) would be for limited use such as in welding fuel tanks.  These processes and procedures should be discussed with your Supervisor or the Safety Officer first.

2. All permits must be approved by the contractor working on any District property, or by the designated representative of that contractor.

3. The permit covers all of the work to be done by all of the various personnel on the job for which it was issued.  Each individual is responsible for safeguarding the use of the tools for which the permit was issued.  New employees coming upon the site must also sign-off on the permit and be aware of the contents on the reverse side as well.

4. Oxygen/LEL tests must be performed before a torch or spark-producing device may be used in the immediate vicinity of lines and vessels which have contained flammables, combustibles, or materials which could release flammable gases when heated and areas where flammables may be present.

5. The person in charge or their designee will designate: (a.) the person or persons to make the Oxygen/LEL test; (b.) any special precautions to be taken; (c.) necessary personal protective equipment; and (d.) the person to be assigned as fire watch.

6. The permit shall be securely fastened to the piece of equipment being worked on, or if this is impractical, at a point immediately adjacent to that equipment, and clearly visible at all times while the work is in progress.

7. The completed and canceled permit must be handled according to the routing path at the bottom of the front side of the permit. Permits will be kept on file in the Safety Department for a minimum of 1 year.

8. Complete signatures must be used in every case; not just printed names or initials.
Other permits which may be required in conjunction with the Hot Work Permit.

Neither the Hot Work Permit, nor any subsequent permits will be considered valid unless both/all forms are filled-out completely according to the conditions/hazards noticed at the time of the work site field inspection or hazard assessment.

Any other required permits should be attached and displayed with the Hot Work Permit at the work site.  Other permits shall accompany and be routed with the Hot Work Permit for final dispostion.
	
	
	Confined Spaces Entry Permit (Permit-Required Entry Conditions Exist) The Attendant is separate from the fire watch. Radios have fresh batteries or will allow for two-way communication for the duration of the job.  Verbal contact with entrants along with radio communications is a safe practices technique. Visual contact is desirable when possible.

	
	
	

	
	
	Lockout/Tagout Procedures Are Necessary (requires a Lockout/Tagout device, tag, attaching device such as a plastic tie-wrap or cable tie capable of withstanding a 50 pound pull force, and the appropriate number of locks).

	
	
	

	
	
	An extra fire extinguisher available at the work site.  This is a unit separate to any others already mounted on the walls.

	
	
	

	
	
	Location of nearest telephone is known.

	
	
	

	
	
	Rescue/retrieval equipment and personnel are available if necessary (anti-fall devices, rescue tripod, SCBAs, extra personnel, etc.).

	
	
	

	
	Emergency number (for all District sites): 911

	
	Non-emergency dispatch number (for ambulance services, police, etc.); 429-5201

	
	

	SUGGESTIONS YOU HAVE TO MAKE THIS JOB SAFER?

	
	
	

	
	
	

	
	
	


Oxygen Acetylene Welding And Cutting

Oxygen - Fuel Gas Apparatus

Workers at the Sanitary District are often called upon to perform heating, cutting or welding operations to complete maintenance tasks. Oxygen-fuel gas welding depends on the heat produced by the combustion of a fuel gas in the presence of oxygen. The equipment is portable and does not require an electric power source. Basic equipment consists of a cylinder of oxygen, a cylinder of fuel gas (usually acetylene), two regulators, two hoses and a welding torch. The regulators are used to reduce the pressure of the gas in the cylinder to the required work pressure. Other protective equipment (safety check valve(s)) in the piping system prevents the backflow of oxygen into the fuel gas system, stops a flash from entering the fuel gas system, and prevents an excess of pressure from oxygen in the fuel gas system. These devices help to prevent fires and explosions and are basic and permanent parts of the apparatus.

Identification of Cylinders

The contents of any compressed gas cylinder shall be clearly identified for easy, quick, and complete determination by any worker.  Such identification should be stenciled or stamped on the cylinder or a label, provided that it cannot be removed from the cylinder.  Commercially available three-part tag systems can be very useful for identification and inventory.  No compressed gas cylinder shall be accepted for use that does not legibly identify its contents by name.  Color-coding is not a reliable means of identification; cylinder colors vary with the supplier, and labels on caps have little value as caps are interchangeable.  If the labeling on a cylinder becomes unclear or an attached tag is defaced to the point the contents cannot be identified, the cylinder should be marked "contents unknown" and returned directly to the manufacturer or supplier.

Safe Handling Of Cylinders:

Explosions of fuel gas or oxygen cylinders are not common occurrences due in part to the healthy regard that workers have developed for the disastrous consequences of unsafe handling procedures.
Cylinders must be stored in dry well ventilated areas where they are not likely struck or knocked over. They should be secured "upright" by some substantial (chain, heavy wire, etc.) means so they will not fall. They should never be stored near stairways, gangways, or elevators. Keep sources of ignition at least 20 feet away from the storage area.

When new cylinders are received, they should be inspected.  During this inspection, one should insure the proper cap is securely in place and the cylinder is not leaking.  Cylinders shall have clear labels indicating the type of gas contained.  If the cylinders are acceptable, they shall be stored in a proper location.  If a leaking cylinder is discovered, move it to a safe place (if it is safe to do so) and inform your supervisor.  The supplier should also be called as soon as possible.  Under no circumstances should any attempt be made to repair a cylinder or valve.

Cylinders containing flammable gases such as hydrogen or acetylene shall not be stored in close proximity to open flames, areas where electrical sparks are generated, or where other sources of ignition may be present.  Cylinders containing acetylene shall never be stored on their side.  An open flame shall never be used to detect leaks of flammable gases.  Hydrogen flame is invisible, so "feel" for heat.  All cylinders containing flammable gases should be stored in a well-ventilated area.

Oxygen cylinders, full or empty, shall not be stored in the same vicinity as flammable gases.  The proper storage for oxygen cylinders requires that a minimum of 20 feet be maintained between flammable gas cylinders and oxygen cylinders or the storage areas be separated, at a minimum, by a fire wall five feet high with a fire rating of 0.5 hours.  Greasy and oily materials shall never be stored around oxygen; nor should oil or grease be applied to fittings.

CAUTION: Contact Between Oxygen And Any Petroleum Based Products Can Result In Fire And Explosion.
Standard cylinder-valve outlet connections have been devised by the Compressed Gas Association (CGA) to prevent mixing of incompatible gases.  The outlet threads used vary in diameter; some are internal, some are external; some are right-handed, some are left-handed.  In general, right-handed threads are used for non-fuel and water-pumped gases, while left-handed threads are used for fuel and oil-pump gases.  To minimize undesirable connections, only CGA standard combinations of valves and fittings should be used in compressed gas installations; the assembly of miscellaneous parts should be avoided.  The threads on cylinder valves, regulators and other fittings should be examined to ensure they correspond and are undamaged.

· Cylinders should be placed with the valve accessible at all times.  The main cylinder valve should be closed as soon as it is no longer necessary that it be open (i.e., it should never be left open when the equipment is unattended or not operating).  This is necessary not only for safety when the cylinder is under pressure, but also to prevent the corrosion and contamination resulting from diffusion of air and moisture into the cylinder after it has been emptied.

· Cylinders are equipped with either a hand wheel or stem valve.  For cylinders equipped with a stem valve, the valve spindle key should remain on the stem while the cylinder is in service.  Only wrenches or tools provided by the cylinder supplier should be used to open or close a valve.  At no time should pliers be used to open a cylinder valve.  Some valves may require washers; this should be checked before the regulator is fitted. Cylinders not having fixed hand wheels shall have keys, handles, or nonadjustable wrenches on valve stems while these cylinders are in service. In multiple cylinder installations only one key or handle is required for each manifold.

· Cylinder valves should be opened slowly.  Main cylinder valves should never be opened more than one and a half turns. An acetylene cylinder valve shall not be opened more than one and one-half turns of the spindle, and preferably no more than three-fourths of a turn.

· When opening the valve on a cylinder containing an irritating or toxic gas, the user should position the cylinder with the valve pointing away from them and warn those working nearby. Avoid standing directly in front of the regulators at this time as the pressure of the cylinders may blow the glass from the front of a faulty gauge.

Regulators are gas specific and not necessarily interchangeable.  Always make sure that the regulator and valve fittings are compatible.  If there is any question as to the suitability of a regulator for a particular gas, check with your Supervisor, the District Safety Officer or call the supplier for advice.  After the regulator is attached, the cylinder valve should be opened just enough to indicate pressure on the regulator gauge (no more than one full turn) and all the connections checked with a soap solution for leaks.  Never use oil or grease on the regulator of a cylinder valve.

When work involving a compressed gas is completed, the cylinder must be turned off, and if possible, the lines bled.  When the cylinder needs to be removed or is empty, all valves shall be closed, the system bled, and the regulator removed.  The valve cap shall be replaced, the cylinder clearly marked as "empty" or “MT”, the writing must be legible and easily identified, in some cases tags are provided to identify the contents of a cylinder and returned to a storage area for pickup by the supplier.  Empty and full cylinders should be stored in separate areas.

Where the possibility of flow reversal exists, the cylinder discharge lines should be equipped with approved check valves to prevent inadvertent contamination of cylinders connected to a closed system.  "Sucking back" is particularly troublesome where gases are used as reactants in a closed system.  A cylinder in such a system should be shut off and removed from the system when empty. If there is a possibility that the container has been contaminated it should be so labeled and returned to the supplier.

Always use safety glasses (preferably a face shield) when handling and using compressed gases, especially when connecting and disconnecting compressed gas regulators and lines.

The valve protection cap should always be attached (hand tight) when a cylinder is not being used, or connected for use. The cap is designed to protect the valve from damage that could cause the sudden release of the contents of the cylinder. The valve protection caps are not to be used for lifting cylinders from one vertical position to another. Special carts are provided for moving torch units, unless cylinders are secured on these carts, regulators shall be removed and valve-protection caps, shall be put in place before cylinders are moved. Cylinder valves shall be closed before moving cylinders.

Transportation Of Cylinders:

The cylinders that contain compressed gases are primarily shipping containers and should not be subjected to rough handling or abuse.  Such misuse can seriously weaken the cylinder and render it unfit for further use or transform it into a rocket having sufficient thrust to drive it through masonry walls. To protect the valve during transportation, the cover cap should be screwed on hand tight and remain on until the cylinder is in place and ready for use.
· Cylinders should never be rolled or dragged.

· When moving large cylinders, they should be strapped to a properly designed wheeled cart to ensure stability.

· When transportation of a cylinder is performed by hand, only one cylinder should be handled (moved) at a time.

Valve Examination And Regulators 

Use the proper wrench when attaching a regulator to the cylinder. Do not use a pipe wrench or a pair of pliers. If the valve is equipped with a hand wheel do not attempt to open or close it with a hammer. Regulators connections for oxygen and fuel gas are not interchangeable and can be damaged if an attempt is made to place them on the wrong cylinder. Watch the needle of the regulator after the torch valves have been closed. If it begins to creep upward replace the regulator immediately. Repair work should be done by qualified persons only, do not try to repair regulators or torches yourself unless you are qualified.

Connections And Hoses

Use only approved bronze or brass fittings. When making up connections do not use white lead, grease, pipefitting compounds or other petroleum products. Oxygen and fuel gas hoses are not interchangeable, do not attempt to do so. Make sure that the hoses are not placed where they can be walked on, driven over, cut or otherwise damaged. Do not expose them to heat, sparks, oil or grease. Hoses used should conform to the following color code schedule:

GREEN.........OXYGEN

RED..............ACETYLENE

BLACK.........AIR/INERT GAS

Hazards

· By far the greatest exposure in the cutting operation is from burns because of a flame, hot materials, or slag. Use good judgment in performing the tasks required, and wear proper protective clothing and equipment to prevent injury exposures.
· Fire or possible explosion damage to the District and it’s equipment or personnel because of faulty torch, gas fuel leaks, or improper operation of the torch.
· Eye injury caused by looking at point of operation without protective eye shields.
· Caught in or between and struck by accidents caused when handling moving materials to be cut or when removing materials after the cutting operation is performed.
Section 13.6.8 – Safe Job Procedures

· Know the correct procedure for setting up the cutting operation, turning on the torch and completing the cut before attempting to use the torch-cutting machine.  If you have questions on proper set-up, ask your supervisor.
· Inspect the torch body, gauges, and hose for damage or defects before making any cuts.  Report gas and oxygen leaks immediately for repairs and tag appropriately to avoid accidental use of faulty equipment.
· Keep oil and grease away from all oxygen valve connections, hoses and gauges.
· Make sure all hose and torch body connections are tight and not cross threaded.  Remember that gas hose connections have left-handed threads.  Never interchange O2 with gas hose. If hose is damaged or defective, have it repaired or replaced.
· When setting up for a cut, visually check for congestion, combustibles, and other conditions that could impair the safety of the operation. Never permit flammable liquids or combustible materials to be located close to the cutting operation. The work area should be clean and not congested.
· Wear proper protective equipment when working on torch cutting operations.  Properly tinted safety glasses with side shields, safety shoes, gloves and clothing suitable for this job must be worn.  Do not wear clothing with synthetic materials that can burn rapidly when exposed to sparks.
· Be alert for leaks when opening gas valves.  If a strong odor of gas is present, shut the system off and check out the problem.
· When lighting the torch, open the torch fuel gas valve one-half turn.  Reduce the fuel pressure to get rid of black smoke.  Open torch oxygen valve to get the proper flame.  If torch backfires, try relighting.  If there is another flashback, stop using the torch and get it inspected.
· Torch bodies and tips must be kept clean if they are going to do the right job. Always be sure that the tip and the torch body are in good condition. When lighting torches, don't use cigarettes, matches or cigarette lighters. The best method is to use the spark lighter.
· Always be on the alert for pinch points caused from material being placed onto the torch table by hoist or manually.  Never place your fingers into an area that could result in a crush injury because of something being dropped or moved.
· During cutting, keep hands and arms out of the scrap fall area and be alert for sparks during the operation.
· Always keep your mind on what you are doing when operating torch-cutting equipment.
· When torch-cutting lead painted steel or galvanized materials, wear a respirator.
· Make sure that a fire extinguisher is readily available during cutting operations.  The fire extinguisher should be located in close proximity and easily accessible.
· After making the cut, turn off torch valves and fuel/oxygen supply.  Mark all hot materials with the work "HOT" to prevent accidental injury to other employees working in the area.

· After completing work or at the end of the shift, make sure the work area is clean and ready for the next job task .
Welding Procedures

Fire Protection:

Fire is a frequent result of misusing portable welding equipment. Stationary equipment is less hazardous because it is usually located in an area designed with fire prevention in mind. Portable equipment can be carried to almost any location (including hazardous) at the District and the improper use of the equipment can result in a fire and/or explosion. Welding is not allowed in areas that have not been made fire safe. 

Before Beginning Welding Operations

· Clear the floor of paper, wood shavings and other flammable materials for a space of 35 feet. Move other flammable materials at least 35 feet from the work area, or cover them with fire resistant shields.

· Cover the cracks and openings in the floor to prevent sparks from falling through to lower floors (if applicable). If it isn't possible to do this, check the lower floor and make sure there are no combustibles that could be exposed to sparks.

· When possible move the work to be welded to a safe location.

· Cover wooden floors with a fire resistant material.

· Cover nearby combustible walls and partitions with fire resistant shields. If the walls are made of metal, remove the combustible material from the other side. If they cannot be removed, station a "fire watch".

· Shut down ventilation and close ducts if there is a chance they could transmit sparks to other areas.

· Maintain a "fire watch" during the work and for 1/2 hour after the work is completed.

· Train "fire watchers" in the proper use of fire extinguishing equipment and how to alarm others.

· Provide fire extinguishers in welding areas. Portable welding equipment should always be equipped with an extinguisher.

Welding Equipment

· Check both the weld lead cable and the work lead cable for damaged insulation and for exposed wires.

· Check the electrode holders for loose or exposed connections. Do not splice weld lead within 10 feet of the holder. Replace it.

· Do not coil the electrode cable around your body or cool electrode holders by putting them in water.

· Check the composition of fluxes, rods, and coatings. If there is a potential hazard find out how to protect yourself.

· Ground both the frame of the welding equipment and the metal being welded. Do not attach the ground wires to pipes carrying gas or flammable liquids or to metal conduits carrying electrical wires. Ground as close to the machine as possible.

· When floors are wet take precautions against shock and do not allow metal parts in contact with the electrode to touch your skin or wet clothing.  Wear dry work gloves.

· Electrically disconnect the welding equipment when changing electrodes in gas tungsten arc electrode holders.

Electric Arc Welding

In electric arc welding heat is supplied by an electric arc drawn between the work and an electrode.  There are two types of electrodes, Carbon and Tungsten. In addition to carrying current and supplying filter metal, these electrodes are coated with a substance which vaporizes as the electrode melts.  The vapor which is formed provides a gaseous shield around the arc and the work which prevents the formation of oxides and nitrides in the weld metal. While vapor from the coating of the electrodes has not been identified as an occupational hazard, filler metals which are introduced to the joint as the electrode melts may contain cadmium, nickel, or fluorine compounds. In all instances precautions must be taken to avoid contact with the metal fumes or the flux itself.

OSHA regulations require that when the filler metal contains cadmium the containers must be labeled:
WARNING

CONTAINS CADMIUM - POISONOUS FUMES MAY BE FORMED ON HEATING
Do not breathe fumes. Use only with adequate ventilation such as fume collectors, exhaust ventilators, or air-supplied respirators. If chest pain, cough, or fever develops after use call a physician immediately.

When fluxes contain fluorine compounds the containers must be labeled:
CAUTION

CONTAINS FLUORIDES

Adequate ventilation and/or respirators must be used to avoid breathing the fumes, Avoid contact of flux with eyes or skin and do not take internally.

Hazards

· Burns resulting from accidental contact with hot surface during welding operation or immediately after, before materials have been cooled.
· Flash burns to eyes resulting from looking at the arc too closely without proper eye protection.

· Respiratory irritation resulting from breathing in fumes or particles generated through some welding operations.
· Electric shock or burns because of accidental contact with electrical energy source.
· Strains that result from manually moving material during welding operations.
Safe Job Procedures

· Proper protective clothing should be worn whenever performing arc welding operations.  The following clothing is recommended:
· Gauntlet gloves and aprons of leather should be worn as protection against radiated heat and sparks.
· Shirt sleeves should be kept buttoned about the wrist with nothing in shirt pockets.
· Do not wear low cut or open shoes. It is easy for sparks and hot flux particles to fly into open shoes, causing severe burns to feet.
· Safety glasses with proper side shields and shaded lenses should be worn under arc helmets to protect against flying particles that area generated during cleaning operations.
· Helmets or hand-held shields should be used whenever arc welding and the shields should contain the proper filter lenses and sheer protective glass cover.
· Visually inspect protective equipment, particularly helmets and hand shields frequently for damage. If the equipment has a damaged shield or is badly cracked, it should be replaced.

· Always check general safety of the work area before starting work. Be considerate of others working in the immediate area. If necessary, place suitable shields or screens around the operation to prevent your arc flash and ultra-violet rays from causing injury to other workers.

· If welding on zinc or cadmium plated metals, wear a fume respirator.

· Plan ahead.  Make sure that jig or work table is ready for operations to be done. Good judgment should be used in setting up for the welding operation so that manual handling or moving parts to be welded is minimized. Be sure that all the tools and materials needed for the job are close at hand, but not in the way.

· Before starting the welding operation, check all electrical connections. Be sure that the electrical connections are secure and firmly attached to the work. The ground rod should be securely connected to the work or to the work jig.

· Keep work leads as short as possible to minimize damage and reduce trip hazards to yourself and others working in area. When laying out leads, be considerate of others who work or walk in the area, don't create tripping hazards with your equipment or welding leads.
· Carefully examine the electrical insulation on holders and cable at the beginning of each shift. Badly worn or frayed insulation and damaged holders should be replaced or repaired. Report any unsafe condition to your supervisor.

· Make sure electrode is clear of conductor before starting work. If the electrode does touch a good ground, an accidental flash can result with injury to your eyes and/or the eyes of another. It is also important to keep yourself insulated from the ground or metal when changing electrodes.

· Remove electrodes from holder when not in use.

· Always shut off power source at machine and make sure that arc is not in contact with ground lead whenever leaving the work area.
· Be alert for possible burn hazards. Always be watchful of others working in the area that may be burned as a result of heat generated from your welding operation. Be certain that material is cool before you touch it without gloves.
· Good housekeeping is critical to safety in welding operations. Maintaining good housekeeping is an on-going job, but it is very important in this operation.
Metal Inert Gas Welding

Metal Inert Gas (MIG) welding produces heat from an electric arc established between a continuously fed, bare metal electrode (wire) and the base/parent metal (what you’re welding on) in conjunction with an external, inert (chemically, non-reactive) shielding gas of either argon, carbon dioxide, helium, or a mixture. When the bare electrode melts, it forms the bead. The arc contains both amperage and voltage. The technique is simple, though the setup is more complex and can be fatal if you miscalculate. The amperage and voltage must be synchronized.

· Secure inert gas cylinders in upright position at all times. Do not leave bottles unsecured since they could fall over causing injury to others or property damage.

· Caps must be kept on gas cylinders not hooked up to regulators. Never store gas cylinders without the cap being secure.

· Exercise good lifting techniques when lifting electrode wire onto spools. The wire is heavy, so lift it with slightly bent knees, keep the back nearly straight. Don't bend at the waist to pick spools up.

· Check regulator, gas flow settings before starting weld. Make sure that gas line connections are tight and that the regulator is properly adjusted. Don't use regulators that are in damaged condition. Have them repaired.

· Exercise caution when changing inert gas bottles. The bottles are heavy so good material-handling techniques must be used. Always be extra careful with fuel bottles that do not have protective caps in place. The bottle must be secured before removing the protective cap.

· Check torch body and electrode holder for defects prior to starting to weld. Damaged insulation hoses or other noticeable defects should be reported.

· Never look directly at work when striking an arc without adequate eye protection. Always be alert to the danger of flash burns to yourself and others. Remember, arc welding produces infrared and ultraviolet rays that can easily burn unprotected eyes.

· Prior to starting weld, be sure that wire electrode spool is not binding.

The following is a guide for the selection of the proper shade numbers. These recommendations may be varied to suit the individual's needs.

____________________________________________________________________

                                                         |

             Welding operation                           | Shade No.

_________________________________________________________|__________

                                                         |

Shielded metal-arc welding - 1/16-, 3/32-, 1/8-,         |

 5/32-inch electrodes .................................  |
10

Gas-shielded arc welding (nonferrous) - 1/16-, 3/32-,    |

 1/8-, 5/32-inch electrodes ..........................   |
11

Gas-shielded arc welding (ferrous) - 1/16-, 3/32-, 1/8-, |

 5/32-inch electrodes .................................  |
12

Shielded metal-arc welding:                              |

 3/16-, 7/32-, 1/4-inch electrodes ....................  |
12

 5/16 -, 3/8-inch electrodes ..........................  |
14

Atomic hydrogen welding ................................ |
10-14

Carbon arc welding ..................................... |
14

Soldering .............................................. |
 2

Torch brazing .......................................... |
 3 or 4

Light cutting, up to 1 inch ............................ |
 3 or 4

Medium cutting, 1 inch to 6 inches ..................... |
 4 or 5

Heavy cutting, 6 inches and over ....................... |
 5 or 6

Gas welding (light) up to 1/8 inch.....................  |
 4 or 5

Gas welding (medium) 1/8 inch to 1/2 inch .............. |
 5 or 6

Gas welding (heavy) 1/2 inch and over .................. |
 6 or 8

_________________________________________________________|__________

 NOTE: In gas welding or oxygen cutting where the torch produces a high yellow light, it is desirable to use a filter or lens that absorbs the yellow or sodium line in the visible light of the operation.
OUTSIDE CONTRACTORS

The District and the contracted services shall before contracted work begins gather and disseminate any information concerning heating, cutting and welding requirements where relative to the task. Outside personnel or contractors shall follow all OSHA standards as outlined in 29 CFR 1910 Subpart Q (.251 - .255) or OSHA Regulation 29 CFR 1926 Subpart J (.350 - .354) and Hot Work conditions as outlined in this program or be able to demonstrate that they have a comparable procedure that meets or exceeds the requirements of this operating procedure.. The appropriate Project Manager and Operations Supervisor (or acting Supervisor) shall be informed prior to the task beginning and all appropriate measures taken. All affected employees must be informed and familiar with the contractor's intended scope of work.

In order to protect our employees, if the contractor's work area will require restricted access by our employees, posting or other information shall be on site. Prior to work beginning in the affected area, the contractor representative shall also notify the District’s Project Manager or Representative associated with the contracted work of the need to isolate and restrict movement. The associated District Representative shall grant his/her approval prior to work beginning. 

In all cases the contracted agency shall be the responsible party for implementation of their program and training of their employees. 

It will be the responsibility of the appropriate District Representative to notify the Safety Officer of any upcoming work requiring special attention as it pertains to this written program or the safety of District employees or District equipment.














