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Introduction





	Many operational, repair and maintenance activities performed at Navy facilities generate air contaminants which can be dangerous if inhaled.  The purpose of this booklet is to introduce you to these hazards and familiarize you with the methods we use to provide protection to our military personnel and civilian employees.  This booklet provides a brief overview of the kinds of air contaminants and the engineering controls employed and the types of respiratory protective equipment available.  It is not intended to substitute for but to supplement the mandatory annual hazard training and respiratory protection training required by the Navy Occupational Safety and Health (NAVOSH) program.





                                       ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÂÄÄÄÄÂÄÄÄÄÄÄ¿


Two Basic Types of Respiratory Hazards ³  Too Much Oxygen ->³    ³      ³


							    ³                    ÃÜÜÜÜ´ 23.5%³


	*  OXYGEN DEFICIENCY � Normal air ³ Increasing Danger  ³ÛÛÛÛ³      ³


is 20.9% oxygen.  An oxygen level below³      of Fire       ³ÛÛÛÛ³      ³


19.5% is considered a hazard to humans.³                    ÃÛßßÛ´ 22.0%³


Oxygen deficiency is the result of     ³  ÚÄÄÄÄÄÄÄÄÄÄÄ¿     ³Û  Û³      ³


processes such as fire, rusting of     ³  ³   Normal  ÃÄÄÄÄ>ÃÛ  Û´ 20.9%³


metals and aerobic bacteria.  It can   ³  ÀÄÄÄÄÄÄÄÄÄÄÄÙ     ³Û  Û³      ³


occur in any confined/enclosed space   ³                    ÃÛÜÜÛ´ 20.0%³


or in voids or spaces that have been   ³                    Ãßßßß´ 19.5%³


closed for long periods of time. NEVER ³ Too Little Oxygen->³    ³      ³


ENTER SUCH A SPACE FOR ANY REASON,     ³                    ³    ³      ³


UNTIL THE AIR HAS BEEN TESTED BY A GAS ³ Increasing Danger  ³    ³      ³


FREE ENGINEER AND THE SPACE IS POSTED  ³      to Life       ³    ³      ³


AS SAFE FOR ENTRY.                     ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÁÄÄÄÄÁÄÄÄÄÄÄÙ


                                                                        


	*  CONTAMINATED BREATHING AIR � Workplace air can become contaminated by a variety of chemicals and other hazardous substances.  The degree of risk that these materials pose depends primarily on the airborne


�
concentration of the material, its toxicity, and the length of time the potential exposure occurs.





Workplace Surveys





	All Navy workplaces ashore must be evaluated at least annually by qualified occupational safety and health personnel.  Afloat commands must conduct in�house walkthrough safety inspections at least annually and industrial hygiene surveys every eighteen months.  The purpose of these inspections is to identify and evaluate any workplace hazards and recommend and implement appropriate control measures to reduce or eliminate these hazards. 	





Contaminants in the air can


damage your lungs or your health.





	A contaminant is a material or agent not normally present in the atmosphere, for example, dusts, mists, fumes, gas or vapor which can be harmful, irritating or a nuisance. 





What contaminants are we talking about?





                        Contaminants and sources





DUST:	Small solid particles created by the breaking up of larger 				particles by processes such as crushing, grinding or 					explosion.  Includes fibers.


          Sources:  Deck grinders, power sanders, power equipment in 				machine shops and wood shops, abrasive blasting, needle 				guns, insulation work.





FUME:	Very small, fine (10 micrometers or less) solid particles 				formed by condensation of volatilized solids, usually 					metals and usually by vaporization of the metal by hot 				processes such as welding or foundry work.


		Sources:  Welding, pouring zinc sockets, smelting furnace and 			foundry operations, soldering, brazing, metal cutting and 				burning





GASES:	Diffuse, formless fluid normally in a gaseous state.


		Sources:  Exhaust from internal combustion engines (carbon 				monoxide), sewage tanks/pump stations (hydrogen sulfide), 				refrigerants (Freon), burning (carbon dioxide, toxic 					gases), electroplating (cyanides, chlorine and other acid 				gases)





MIST:	Finely divided liquid droplets suspended in air and generated 			by condensation or by atomization.


		Sources:  Spray painting, acid spraying for rust removal, 				solvent spraying in degreasing operations





VAPORS:	Gaseous form of substances which are normally in the solid or 			liquid state.


		Sources:  Paints, thinners, degreasers, solvents, hydraulic


�
				fluids, cleaning fluids, dip tanks and vapor degreasing tanks, curing or drying ovens








Inhalation of toxic or otherwise hazardous chemicals or substances into the lungs is the most serious route of exposure.  This is because the surface area of your lungs is roughly 50 times greater than the surface of your skin.  So, inhalation of contaminants can cause harmful effects very rapidly.  Approximately half of all chemical/toxic mishaps reported to the Naval Safety Center in recent years are inhalation injuries.





When you inhale air contaminants, they enter your respiratory system and eventually may be:





  *	Removed during exhalation      � Any Contaminant





  *  Removed by mucous or cilia     � Dusts, Fibers


       (hairs) in the upper 


       respiratory tract





  *	Trapped in the lungs or upper  � Solids may accumulate (silica, 	              respiratory tract				asbestos)


						        Acid mists may cause surface damage





  *	Absorbed into the bloodstream  � Vapors, gases, soluble solids








Once in the bloodstream, the substance can:





  *	Spread throughout the body





  *	Cause injury to target organs





  *	Be metabolized or broken down by the liver or kidneys





The body may break down and/or eliminate the toxic material as a harmless by�product.  Sometimes the by�product can be more toxic than the original material.








SO HOW DO WE PREVENT EXPOSURE TO THESE HAZARDS?





The best methods to prevent exposure and protect personnel are:





  *  SUBSTITUTION � One solution to this hazard is to substitute a nonhazardous or less hazardous material, whenever possible, for a hazardous material.  For example:





	*  Using latex water�based paints instead of solvent�based alkyd 		paints 





	*  Fiberglass insulation material instead of insulation that 		contains asbestos.


�
	*  Using detergent and water or steam for parts cleaning instead of 		trichloroethane or P�D�680





  *  ENGINEERING/MECHANICAL CONTROLS � You can also prevent exposure to the air contaminant by isolating yourself from the process or operation.  For example:





	*  Isolation � Using enclosures, barriers, control rooms or 			automated processes to separate you from exposure hazards





	*  Local Exhaust Ventilation � Capturing a contaminant as it is 		released and removing it from the workplace eliminates the exposure.  	Examples are exhaust hoods, spray booths, slotted hoods and dust


	collectors. 





	*  General Dilution Ventilation � Mixing fresh air with an airborne 		contaminant reduces the amount (concentration) of the contaminant.





	*  Portable Ventilation Blower � When the job is performed in a space


	not normally equipped with permanently installed engineering controls,


	you should consider using a portable temporary ventilation blower,


	such as a Red Devil blower, set up to exhaust the contaminant outside


	of the workplace.


		  


WHAT CAN YOU DO TO PROTECT YOURSELF WHEN THESE METHODS ARE NOT FEASIBLE?





*  Wear A Respirator!  �  When there is no control method available, the protection must be applied to the individual instead of the process.  Respiratory protection is only used when there is no other way to protect you from hazardous air contaminants.








                     Three Main Types of Respirators





I.  AIR�PURIFYING  �  Cleans the air by removing the contaminant as it 				  passes through the filter or cartridge. 





...They are used for protection against contaminants that have good warning properties, such as odor or taste.





...Use them only when there is a relatively low concentration of contaminants.  The NIOSH approval label on the respirator will specify the maximum amount of contaminant(s) for which the cartridge or canister is approved.





...Do not use them in oxygen�deficient atmospheres.  Air purifying respirators can only remove contaminants, not provide oxygen.  So they can only be used when the oxygen content of the air is 19.5% to 23.5%





...There are different types for different contaminants.





Particulate filters  �  Filter out solids and liquid mists





	DUST/MIST Filters � Trap solid particles, fibers and mists


�
	DUST/MIST/FUME Filters � Capture metal fumes plus above





	HEPA (High Efficiency) Filters � Used for highly toxic particulate 		materials, such as lead, cadmium, low�level asbestos work, etc.





Gas/Vapor Cartridges  �  Absorb, adsorb or chemically react with incoming gas or vapor.  All cartridges are color coded and labeled to indicate the materials and concentrations they are designed to remove. 





	Standard Color Codes





	ORGANIC VAPORS (Most common)			Black


	ACID GASES						White


		HYDROCYANIC ACID GAS			White with Green Stripe


		CHLORINE GAS					White with Yellow Stripe


	ACID GASES/ORGANIC VAPORS			Yellow


	AMMONIA							Green


	ACID GASES & AMMONIA				Green with White Stripe


	CARBON MONOXIDE					Blue


	ACID GASES, ORGANIC VAPORS & AMMONIA	Brown


	RADIOACTIVE MATERIALS				Magenta (Purple)


	PARTICULATES (Dusts, Mists, Fumes,		Color listed above with Gray 	  		Fogs or Smokes in combination with	     Stripe


		any of the above gases or vapors)


	ALL OF THE ABOVE CONTAMINANTS			Red with Gray Stripe








              When Do You Change the Filters or Cartridges?





Filters:  The purifying ability or efficiency of a filter tends to improve as it is used, until a point is reached when it becomes difficult to breathe through.  Change the filters when you notice increased resistance to breathing.





Cartridges:  The general rule of thumb is that cartridges should last for one full shift.  However, this may not always be true.  Many factors affect the lifespan of a cartridge � primarily the amount and type of contaminant, the humidity and temperature of the air and the breathing rate of the wearer. 





Always change filters and cartridges before each use.  Whenever you can smell or taste the contaminant break through, change the filters and cartridges immediately.  However, never depend solely on your sense of smell.








II.  SUPPLIED AIR  �  Supplies breathable quality air independent of the environment, through air�line hoses.





...Supplied air respirators are used when the contaminant has insufficient odor, taste or irritating warning properties or when the contaminant is of such high concentration or toxicity that air�purifying respirators are inadequate.


�
...They use air supplied from compressors, pumps or cylinders.





...The supplied air must be free of contaminants.  If supplied by an oil-lubricated compressor, the air quality must be tested on a quarterly basis.





...If supplied by low�pressure (LP) air compressors, they must be equipped with filters to further assure air quality and alarms in case of compressor failure or high temperature.  The compressor receiver must have an air tank of sufficient size to allow the respirator wearer time to escape if the compressor fails.





...Oil�lubricated air compressors must have high temperature alarms and/or carbon monoxide (CO) alarms.


 





AMBIENT AIR BREATHING APPARATUS (AABA)  �  Air testing is not required.  Supplies/pumps air from the vicinity of pump into a contaminated space through an air�line hose.  For this reason, the air pump intake must be located in a clean air space.





Used with continuous flow full facepieces.








                            ESCAPE PROVISION





Supplied air respirators cannot be used in atmospheres that are immediately harmful, unless they are equipped with a small auxiliary compressed air cylinder.  It must be capable of providing 15 minutes of breathable air, in case of an emergency.  If the air�line hose or compressor was to fail for any reason, this cylinder will allow sufficient air for the wearer to escape from the space.








III.  SELF�CONTAINED BREATHING APPARATUS (SCBA)  �  provides breathable quality air from a compressed air cylinder.





...With an SCBA, you carry your own air source, which allows much more freedom of movement than an airline unit.  Very much like a diver's scuba apparatus, the SCBA consists of a backpack frame and harness, a compressed air cylinder, pressure gauge, regulator and full facepiece respirator mask.





...Most SCBAs provide air for 30 to 45 minutes of use.  Most have an alarm which signals the wearer when the air pressure is becoming low.  The alarm indicates when the wearer is using reserve air and must evacuate the space.  


...SCBAs are usually kept available for use in emergency situations, such as fire�fighting, spill response or personnel rescue.  They must be inspected at least monthly to ensure they are maintained in a ready for use condition.





...SCBAs are somewhat complicated and maintenance must only be performed by personnel who are specially trained.


�
OXYGEN BREATHING APPARATUS (OBA)  �  A type of Self�contained unit which uses an oxygen generating canister and rebreather air bags.  Carbon dioxide from exhalation is absorbed by the canister.





OBAs are for shipboard emergency uses only, such as fire�fighting, damage control and emergency personnel rescue.





MEDICAL EVALUATIONS





	Prior to using any respiratory protective equipment, you must be evaluated by medical personnel to ensure that you are physically able to perform your tasks while wearing the equipment.  As a minimum, this includes a screening questionnaire, a medical evaluation and a medical statement for your records indicating whether you are qualified, qualified with any restrictions or not qualified as a respirator user.








FIT TESTING





	You must be fit�tested to ensure you have the correct size respirator.  This procedure, called a qualitative fit test, uses one of three agents:





  *  Irritant Smoke  �  A white smoke with an irritating peppery taste


  *  Saccharin Mist  �  A sweet mist of saccharin and water


  *  Isoamyl Acetate �  A solution of banana oil





	If your respirator fails to seal properly on your face, you will either notice the irritating smoke, taste the sweet solution or smell the odor of bananas.





	For most users, the fit test must be performed annually.  For some personnel, for example, those who work with lead or asbestos, the tests are required every six months.  More detailed tests called quantitative tests may be required in some instances, such as lead workers.  These tests actually measure the amount of the test agent that leaks around the respirator facepiece.





HERE ARE TWO SIMPLE CHECKS YOU SHOULD PERFORM  �  To fit your respirator every time you use it. 





*	Negative Pressure Fit Check:  Place your palms lightly over	cartridge 	openings and inhale	for 10 seconds.  You should feel the mask pull in 	toward your face.





*	Positive Pressure Fit Check:  With palms over exhalation valve open�


	ings, exhale gently into the mask.  You should feel slight pressure


	in the facepiece.








TAKING CARE OF YOUR RESPIRATOR:





*  Inspect your respirator before and after each use.  Replace worn, deteriorated or missing parts.  Check:


	Head Bands, Neck Straps


�
	Facepiece


	Inhalation & Exhalation Check Valves	


	Filter/cartridge Gaskets or O�rings


	Check Cartridges, Filters or Prefilters for proper type.





*  After use, remove and discard all used cartridges and filters.





*  Keep it clean.  Disassemble and wash the respirator in warm, mild detergent and sanitizing solution.  





*  Respirators used by more than one person must be cleaned and disinfected after each use.





*  Air�dry in a clean uncontaminated location and reassemble.





*  Store in a clean, dry designated area, preferably in a plastic bag.








DO's





... Know the uses and limitations of your respirator. 





... Always obtain and use the appropriate respiratory equipment required for the job to be done.





... Store respirators in a clean, dry designated area, such as a sealed plastic bag.  





... Keep new respirators and cartridges stored in their original sealed packages until you are actually ready to use them.





... Keep your respirator clean and in good repair.





... Inspect the respirator assembly for missing, worn or deteriorated parts, before each use.





... Report any malfunctions or damage to your workcenter supervisor immediately.





DONT'S





... Never store respirators in a contaminated area or hanging on a hook in the workcenter.





... Never mix parts from different respirator manufacturers.  Doing so will void the NIOSH/MSHA approval.





... Never use a surgical mask as a respirator.  They are for medical use only and are not NIOSH/MSHA approved.





... Mark V and Mark 17 gas masks are for chemical and biological warfare and radioactive agents only.  For these military unique activities, military and civilian personnel use this equipment because there are no commercially available NIOSH/MSHA approved substitutes.  The Mark V and


�
Mark 17 gas masks are not intended for use in occupational respiratory protection programs.





... All equipment used in any respiratory protection program must be approved by the National Institute for Occupational Safety and Health and the Mine Safety and Health Administration (NIOSH/MSHA).








Only the right respirator for the job will protect you.








Respiratory Protection Program References





OPNAVINST 5100.23 (Series) Navy Occupational Safety and Health (NAVOSH) Program Manual, Chapter 15 � For Shore Activities





OPNAVINST 5100.19 (Series) Navy Occupational Safety and Health (NAVOSH) Program for Forces Afloat, Chapter B�6 � For Afloat Commands





American National Standards Institute (ANSI) Standard Z�88.2�1980, Practices for Respiratory Protection.





American National Standards Institute (ANSI) Standard Z�88.6�1984, Physical Qualifications for Respirator Use.





Compressed Gas Association, Commodity Specification for Air, Pamphlet G�7.1�1989 (ANSI/CGA G�7.1�1989)





29 CFR 1910.134





29 CFR 1910.1025, Appendix D








	If you have any questions about respiratory protective equipment in your work center, contact the manager of your command's respiratory protection program or your command's safety officer.





                                  NOTE





	Because there are so many types and styles of respirators and their National Stock Numbers (NSNs) are subject to change, we are not listing the NSNs in this guide.  However, you can get an updated listing of respiratory protection equipment or a company point of contact from the Naval Safety Center.
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Naval Safety Center


Occupational Health Division


Shore Safety Programs


804�444�5746
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