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Introduction





Statement of Need





There are two primary reasons why the City of Spokane will implement a Respiratory Protection Program (RPP). One, the City must comply with the WISHA Respiratory Protection Standard found in WAC 296-842 & 841. Additionally, a RPP will assist the City in achieving our overall goal of a safer work place.








Anticipated Benefits





Several benefits are anticipated with the implementation of the Respiratory Protection Program.





Prevention of respiratory illnesses and injuries caused by harmful air contaminants.


Overall improvement of the company safety program.


Improvement of employer-employee relations by establishing regular lines of communication.


Avoidance of WISHA citations, violations, and related problems.





 


C. Program Administrator: 





The Respiratory Protection Program Administrator is Rocco Treppiedi, Risk Manager.








D. Location and contact person for the written program: 





A copy of this written respiratory protection program is available, upon request, to employees, their designated representatives, the director or his/her designee, and the National Institute of Occupational Health and Safety (NIOSH), in accordance with the requirements of WAC 296-842.  A copy of this written respiratory protection program will be kept at: 


	


	City of Spokane, Risk Management Dept.


City Hall


808 W. Spokane Falls Blvd.


Spokane, WA 99201-3303  





Copies of this written respiratory protection program are available by contacting Rocco Treppiedi, Risk Manager


at (509) 625-6220.  








Notice





Respirators will not be issued to or used by employees until the following requirements are met:





The respirator has been approved by MSHA and NIOSH; and


The employee has been evaluated by a qualified occupational physician who has determined that the employee can wear a respirator without physical or psychological risk.


The employee has passed a fit test while wearing the same respirator which is to be issued; and


The employee has been given training such that the he or she is knowledgeable and proficient with respect to the respirator which is to be issued.
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I. Purpose


The purpose of the Respiratory Protection Program is to ensure the protection of all employees from respiratory hazards, through proper use of respirators. Respirators are to be required only where engineering control of respiratory hazards is not feasible, while engineering controls are being installed, where less toxic materials cannot be substituted,  or in emergencies. It is not only the intent of the City of Spokane to fully comply with the WISHA Standard found in WAC 296-842, but also to improve the overall safety of our operations. A successful Hazard Communication Program will reduce potential incidents of chemical source illnesses and injuries.








II. Authority


The Respiratory Protection Program is required by the Washington State Department of Labor and Industries, pursuant to Chapter 49.17 RCW. 49-17-040, 49.17.050, and 49.17.240.








III. Summary


The passage of WISHA's Respiratory Protection Standard gives the City of Spokane the responsibility to establish a written, comprehensive program which addresses standard operating procedures, person(s) responsible for administering the program, provisions for determining whether or not an employee has physiological and/or psychological limitations which prevent them from using a respirator properly, approval of respirators, respirator selection, training on the proper use of respirators, fitting of respirators, how facial hair and eye contacts affect respirator use, issuing respirators, respirator inspection, monitoring of use, evaluating respiratory hazards, medical evaluations, respirator maintenance, and evaluation of the City’s Respiratory Protection Program. Copies of this written respiratory program shall be made available on request to Risk Management.





The written Respiratory Protection Program outlines the plan to establish the objectives of WISHA’s Respiratory Protection Standard. Each objective will be defined and discussed in this document. Additionally, this written program shall be reviewed during employee training.





The written plan will be reviewed every year in March for accuracy and completeness.





The written plan and its elements will be updated in the following situations:





When new respirator types are introduced into the workplace


When new processes involving respirators and/or respirator maintenance are introduced


When there is a significant change in the level of air contaminants in a work area


When locations mentioned in the written program are changed


When OSHA or WISHA appends, repeals, or modifies any rules on the regulation of respirator use


When any other elements are changed








A record of the last change which includes the date and change will be recorded, and kept with this program by the Respiratory Protection Program Administrator.�





















































Objective 1 - Responsibilities





The City of Spokane’s Risk Management Department





The City of Spokane’s Risk Management Department is responsible for establishing and maintaining a respiratory protection program consistent with the goal of protecting employees of the City of Spokane. The Risk Management Department will implement a Respiratory Protection Program which is designed and organized to ensure respirators are properly selected, used, and maintained by City employees, and to meet federal and state regulatory standards. 





Risk Management is also responsible for evaluating those tasks for which respiratory protection is thought to be necessary, determining the degree of hazard posed by the potential exposure, determining whether engineering or administrative controls are feasible, and specifying which respiratory protection device is to be used at each task. In addition, Risk Management will train personnel in the selection and use of respiratory protective devices and conduct fit testing. With the assistance of department supervisors, department directors will issue necessary protective devices.


 


U.S. Healthworks





U.S. Healthworks is charged with establishing medical evaluation and surveillance procedures and reviewing the health status of all personnel who may be required to wear respiratory protective equipment in the completion of their assigned tasks.


 


Department Directors





With the assistance of supervisors, department directors will ensure each employee under his or her supervision using a respirator has received appropriate training in its use and an annual medical evaluation. Department Directors will ensure the availability of appropriate respirators and accessories, provide adequate storage facilities, and encourage proper respirator equipment maintenance. Department Directors must be aware of tasks requiring the use of respiratory protection, and ensure all employees engaged in such work use the appropriate respirators at all times.


 


Respirator Wearers





It is the responsibility of each respirator wearer to wear his/her respirator when and where required and in the manner in which they were trained. Respirator wearers must report any malfunctions of the respirator to his/her supervisor immediately. The respirator wearer must also guard against mechanical damage to the respirator, clean the respirator as instructed, and store the respirator in a clean, sanitary location.


 


Others





Personnel, such as employees, inspectors, and visitors, who must enter an area where the use of respiratory protective equipment is required, even when their stay time in the area may be 15 minutes or less, shall be provided with and use appropriate equipment, including instructions regarding use and limitations. Personnel shall be fit tested and medically qualified to wear the respirator being issued prior to entry to the site. 





Contractors are required to develop and implement a respiratory protection program for their employees who must enter into or work in areas where exposure to hazardous materials can not be controlled or avoided. This program must meet WISHA regulations and include issuance of respirators, medical evaluations, fit testing and training. 
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Objective 2 - Medical Evaluations





The Occupational Physician, U.S. Healthworks, initially, and periodically thereafter, makes a determination as to whether or not an employee can wear the required respirator without physical or psychological risk. Based on the overall health of the individual and special medical tests (pulmonary function studies, etc.) as appropriate, the examining physician determines whether or not the individual will be restricted from wearing respiratory protective equipment. If a medical restriction is applied, the employee and his/her supervisor will be formally notified of the restriction. 





Specific medical tests and procedures will be determined by the Occupational Health Physician and will be in accordance with WISHA medical surveillance requirements and/or Washington State Department of Labor and Industries recommendations. 








Objective 3 - Selection and Use of Respiratory Protective Devices





Respirator Use





Respiratory protection is authorized and issued for the following personnel:





Workers in areas known to have contaminant levels requiring the use of respiratory protection or in which contaminant levels requiring the use of respiratory protection may be created without warning (e.g., emergency purposes such as hazardous material spill responses).





Workers performing operations documented to be health hazardous and those unavoidably required to be       in the immediate vicinity where similar levels of contaminants are generated. 





Workers in suspect areas or performing operations suspected of being health hazardous but for which adequate sampling data has not been obtained.





Voluntary use of respirators is permitted when exposure to contaminants are below the exposure limit(s), to provide an additional level of comfort and protection for workers.  Note:  While medical evaluation and fit test are not required for “Voluntary” use of respirators, information Per WAC 296-842-110, Table 2, must be provided.


 


Respirator Selection 





Selection of the proper respirator(s) to be used in any work area or operation at the City of Spokane is made only after a determination has been made as to the real and/or potential exposure of employees to harmful concentrations of contaminants in the workplace atmosphere. This evaluation will be performed prior to the start of any routine or non-routine tasks requiring respirators. Respiratory protective devices will be selected by Department Directors with the assistance of the City’s Risk Management and Purchasing Departments. The following items will be considered in the selection of respirators:


 


Effectiveness of the device against the substance of concern; 


Estimated maximum concentration of the substance in the work area; 


General environment (open shop or confined space, etc.); 


Known limitations of the respiratory protective device; 


Comfort, fit, and worker acceptance; and 


Other contaminants in the environment or potential for oxygen deficiency.
































	(See Appendix a for a list of types of respirators used for specific respiratory hazards.)





Supervisors can contact the City’s Safety Coordinator at 625-6223 prior to non-routine work which may expose workers to hazardous substances or oxygen deficient atmospheres. Examples of work which may require the use of respirators includes, but are not limited to:


 


Handling chemical containers where the accidental release could result in concentrations above the PEL


Asbestos abatement activities


Abrasive blasting


Cutting or melting lead or stripping lead-based paints from surfaces


Welding or burning


Painting, especially with epoxy or organic solvent coatings


Using solvents, thinners, or degreasers


Any work which generates large amounts of dust


Working in a confined space


Using formaldehyde to decontaminate a space


Bioaerosols


Overhauling where unknown contaminants such as asbestos may be present  





A review of the real and/or potential exposures is made at least annually to determine if respiratory protection continues to be required, and if so, do the previously chosen respirators still provide adequate protection.





Respirator Inspection





Respirators shall be inspected by respirator wearers prior to each use to ensure that they are in proper working condition.  Routine inspections shall consist of a visual inspection for cleanliness and defects and positive and negative pressure fit checks.





Types of Respirators


 


Air-Purifying Respirator 


These respirators remove air contaminants by filtering, absorbing, adsorbing, or chemical reaction with the contaminants as they pass through the respirator canister or cartridge. This respirator will be used only where adequate oxygen (19.5 to 23.5 percent by volume) is available. 


Supplied-Air Respirators 


These respirators provide breathing air independent of the environment. Such respirators will be used when the contaminant has insufficient odor, taste or irritating warning properties, or when the contaminant is of such high concentration or toxicity that an air-purifying respirator is inadequate, or where unknown levels of asbestos may be present.


 


Identification of Respirator Cartridges and Gas Mask Canisters





Respirator cartridges and canisters will be specifically labeled and color coded to indicate the type and nature of protection they provide. The NIOSH approval label on the respirator will also specify the maximum concentration of contaminant(s) for which the cartridge or canister is approved.


 


Warning Signs of Respirator Failure


 


Particulate Air-Purifying 


When breathing difficulty is encountered with a filter respirator (due to partial clogging with increased resistance), the filter(s) shall be replaced. Disposable filter respirators must be discarded.


 


























Gas or Vapor Air-Purifying 


If, when using a gas or vapor respirator (chemical cartridge or canister), any of the warning properties (e.g., odor, taste, eye irritation, or respiratory irritation) occur, employees will be required to leave the area and check the following:


 


Proper face seal


Damaged or missing respirator parts 


Saturated or inappropriate cartridge or canister 





If no discrepancies are observed, the cartridge or canister must be replaced. If any of the warning properties appear again, the concentration of the contaminants may have exceeded the cartridge or canister design specification. When this occurs an airline respirator or SCBA is required.


 


Service Life of Air-Purifying Respirator Canisters and Cartridges 


Canisters or cartridges shall be changed when indicated by the end-of-service-life indicator.  If no ESLI is provided, due to unknown concentrations of contaminants, canisters or cartridges shall be changed after a single use.  New canisters, cartridges or filters shall always be provided when a respirator is reissued. When there is a doubt about the previous use of the respirator, a replacement canister or cartridge shall be obtained.


 


Supplied Air Respirator 


When using airlines respirators, employees must leave the area immediately when their compressor failure alarm is activated or if an air pressure drop is sensed. When using a SCBA, employees must leave the area as soon as their air pressure alarm is activated. 





Objective 4 - Employee training





The Respiratory Protection Program Educator will provide respirator users and their supervisors with training on the contents of the City of Spokane’s Respiratory Protection Program and their responsibilities under it. Retraining is given annually thereafter and only upon successful completion of the medical evaluation.


 


Responsibilities





The Respiratory Protection Program Educator is responsible for employee training on respiratory protection.  The role of Respiratory Protection Educator will be filled by a full-time safety coordinator who works in the City’s Risk Management Department.





Information





The Respiratory Protection Standard requires the City of Spokane to provide employees who wear respirators with information and training on the following subjects:





Requirements of the standard; and


Nature and degree of respiratory hazards; and


Respiratory selection, based on the hazard and respirator capabilities and limitations; and


Donning procedures and fit tests including “hands-on” practice; and


Care of the respirator, e. g., need for cleaning, maintenance, storage, and/or replacement; and


use and limitations of respirators; and


Location and availability of this written respiratory protection program.





Note:  Respirator training will include the type and model of respirator for which the individual has been trained and fit-tested. 





























Methods





The methods of training will include videos, multimedia presentations, and lectures.  Training records will contain the following information:





Date of training


Name and job title of trainer


Names of the trainees


Training topics


Any other information to document the validity of the training. Example: credentials of an outside trainer.





Training records can be found in the Risk Management Department by contacting Rocky Treppiedi, Risk Manager


at (509)625-6220.  





A special publication, "Risk Management & Safety Manual" which includes a section on respiratory protection can also be found in the Risk Management Department and all other departments of the City of Spokane. This section explains, in detail, procedures which must be taken to comply with the WISHA Respiratory Protection Standard- 296-842.





 


Objective 5 - Respirator Fit Testing





The City of Spokane will use quantitative fit tests to determine the ability of each individual respirator wearer to obtain a satisfactory fit with any air-purifying respirator. Personnel must successfully pass this fit test before being issued an air-purifying respirator.





No employee of the City of Spokane is permitted to wear a negative-pressure respirator in a work situation until he or she has demonstrated that an acceptable fit can be obtained. Respirator fitting is conducted initially upon assignment to a task requiring use of a respirator. Refitting is conducted annually thereafter upon successful completion of the respirator training.





Medical evaluations will be conducted by the City’s occupational health provider, U.S. Heatlhworks. Examinetics, Inc. will conduct fit tests. Results from both the fit test and medical evaluation will be the determining factor in selecting the type, model, and size of negative-pressure respirator for use by each individual respirator wearer.


 


Fit Checking 





Each time a respirator is donned, the user will perform positive and negative pressure fit checks. These checks are not a substitute for fit testing. Respirator users shall be properly trained in the performance of these checks and understand their limitations.





Quantitative Fit Testing





Quantitative fit testing, using the Portacount fit test system, shall be performed once a year on all full-face and half-face negative pressure respirators, and SCBAs. Fit factors will be determined by comparing the particle concentration outside the respirator with the concentration inside the respirator face piece. An acceptable fit is achieved when the respirator wearer successfully completes a series of six programmed exercises (normal breathing, deep breathing, moving head up and down, moving head side to side, reading, and normal breathing) with a fit factor of 100 or more.  Qualitative fit testing may be used initially upon an employee’s first assignment to a task requiring use of a respirator.


 


























Special Problems


 


Facial Hair 


No attempt shall be made to fit a respirator on an employee who has facial hair which comes between the sealing periphery of the face piece and the face, or if facial hair interferes with normal functioning of the exhalation valve of the respirator.


 


Glasses and Eye/Face Protective Devices 


Proper fitting of a respiratory protective device face piece for individuals wearing corrective eyeglasses or goggles, may not be established if temple bars or straps extend through the sealing edge of the face piece. If eyeglasses, goggles, face shield, or welding helmet must be worn with a respirator, they must be worn so as not to adversely affect the seal of the face piece. If a full-face piece respirator is used, special prescription glasses inserts are available if needed.





Contact Lenses


City employees shall not wear contact lenses with any respirator.  Wearing contact lenses is not only prohibited during fit testing, but also anytime a respirator is worn.





Respirator User Cards





Respirator User Cards will be issued during fit testing by Examinetics, Inc.  Cards will only be issued to workers who have been trained, fitted, and medically evaluated to use respirators. Respirator User Cards will include: 





Name and identification number of the worker; and 


The statement: " (name) has been trained, fitted and medically evaluated to use the respirator(s) indicated."; and 


The type(s), model(s), and size(s) of respirator(s) that the cardholder was issued; and 


Expiration date of card.


 


Recordkeeping 





Respirator fit-testing shall be documented and shall include the type of respirator, brand name and model, method of test and test results, test date and the name of the instructor/tester. 





Objective 6 - Maintenance and Issuance of Respirators





Maintenance





The maintenance of respiratory protective devices involves a thorough visual inspection for cleanliness and defects (i.e., cracking rubber, deterioration of straps, defective exhalation and inhalation valves, broken or cracked lenses, etc.). Worn or deteriorated parts will be replaced prior to reissue. No respirator with a known defect is reissued for use. No attempt is made to replace components, make adjustments or make repairs on any respirator beyond those recommended by the manufacturer. Under no circumstances will parts be substituted as such substitutions will invalidate the approval of the respirator. Any repair to reducing or admission valves, regulators, or alarms will be conducted by either the manufacturer or a qualified trained technician.





Cleaning of Respirators 





All respirators in routine use shall be cleaned and sanitized on a periodic basis. Respirators used non-routinely shall be cleaned and sanitized after each use and filters and cartridges replaced. Routinely used respirators are maintained individually by the respirator wearer. Replacement cartridges and filters are obtained by contacting the City’s Purchasing Department. 


























Cleaning and disinfecting of respirators must be done frequently to ensure that skin-penetrating and dermatitis-causing contaminants are removed from the respirator surface. Respirators maintained for emergency use or those used by more than one person must be cleaned after each use by the user. 





The following procedure is recommended for cleaning and disinfecting respirators:


 


Remove and discard all used filters, cartridges, or canisters. 


Wash face piece and breathing tube in a cleaner-disinfectant solution. A hand brush may be used to remove dirt. Solvents which can affect rubber and other parts shall not be used. 


Rinse completely in clean, warm water. 


Air dry in a clean area in such a way as to prevent distortion.


Clean other respirator parts as recommended by the manufacturer. 


Inspect valves, head straps, and other parts to ensure proper working condition. 


Reassemble respirator and replace any defective parts. 


Place in a clean, dry plastic bag or other suitable container for storage after each cleaning and disinfecting.


 


Issuance of Respirators 





Respiratory protective equipment shall not be ordered, purchased, or issued to personnel unless the respirator wearer has been medically evaluated and approved, received respirator training and a fit test. New employees who require respiratory protective equipment, must be placed into the Respiratory Protection Program before being issued equipment.


 


Storage 





After inspection, cleaning, and any necessary minor repairs, respirators shall be stored to protect against sunlight, heat, extreme cold, excessive moisture, damaging chemicals or other contaminants. Respirators placed at stations and work areas for emergency use shall be stored in compartments built for that purpose, shall be quickly accessible at all times and will be clearly marked. Routinely used respirators, such as half-mask or full-face air-purifying respirators, shall be placed in sealable plastic bags. Respirators may be stored in such places as lockers or tool boxes only if they are first placed in carrying cases or cartons. Respirators shall be packed or stored so that the face piece and exhalation valves will rest in a normal position and not be crushed. Emergency use respirators shall be stored in a sturdy compartment that is quickly accessible and clearly marked. 


�G. Objective 7 – Air Quality Assurance 





Employees using atmosphere-supplying respirators (supplied-air and SCBA) must be provided with breathing gasses of high purity per WAC 296-842-20005.  Breathing air couplings must be incompatible with outlets for nonrespirable worksite air or other gas systems; asphyxiating substances must not be introduced into breathing air lines.  Breathing gas containers must be marked in accordance with NIOSH respirator certification standard, 42 CFR Part 84.





H.	Objective 7 - Program Evaluation





WAC 296-842-12005 (2) states: 


"You must (2) Keep your program current and effective by evaluating it and making corrections."


The evaluation of the City of Spokane’s Respiratory Protection Program will include investigating wearer acceptance of respirators, inspecting respirator program operation, and appraising protection provided by the respirator. Evidence of excessive exposure of respirator wearers to respiratory hazards will be followed up by

















investigation to determine why inadequate respiratory protection was provided. The findings of the respirator program evaluation will be documented, and this documentation will list plans to correct faults in the program and set target dates for the implementation of the plans. These evaluations will be conducted at least annually. 





I.	Record Keeping





The following records shall be developed and maintained for the City of Spokane’s Respiratory Protection Program:





Record�
Location�
�
�
�
�
Medical Evaluations�
City of Spokane’s Risk Management Department


U.S. Healthworks &  Occupational Medicine Associates (OMA)�
�
�
�
�
Fit Testing Records�
City of Spokane’s Risk Management Department�
�
�
�
�
Training Records�
City of Spokane’s Risk Management Department�
�
�
�
�
Written Respiratory Protection Program�
City of Spokane’s Risk Management Department�
�















Signature	                      











Date




























































































Appendix A - Respirator Types/Respiratory Hazards





The respiratory hazards encountered by employees of the City of Spokane are diverse and always changing.  For this reason, many different types of respirators are used by City employees.  Consequently, respirator selection must be based on the respiratory hazards each operation presents.  The following tables shall be used when determining respiratory hazards and selecting respirator types.








Table 1- Capabilities and Limitations of Respirators





Atmosphere-Supplying Respirators





Atmosphere-supplying respirators provide protection against oxygen deficiency and toxic atmospheres. The breathing atmosphere is independent of ambient atmospheric conditions. 





General limitations: Except for some air-line suits, no protection is provided against skin irritation by materials such as ammonia and hydrogen chloride, or against sorption of materials such as hydrogen cyanide, tritium, or organic phosphate pesticides through the skin. Facepieces present special problems to individuals required to wear prescription lenses. Use of atmosphere-supplying respirators in atmospheres immediately dangerous to life or health is limited to specific devices under specified conditions.





Self-Contained Breathing Apparatus (SCBA)


 


The wearer carries his own breathing atmosphere. 


Limitations: The period over which the device will provide protection is limited by the amount of air or oxygen in the apparatus, the ambient atmospheric pressure (service life of open-circuit devices is cut in half by a doubling of the atmospheric pressure), and the type of work being performed. Some SCBA devices have a short service life (less than 15 minutes) and are suitable only for escape (self-rescue) from an irrespirable atmosphere. Chief limitations of SCBA devices are their weight or bulk, or both, limited service life, and the training required for their maintenance and safe use. 


Closed-Circuit SCBA: The closed-circuit operation conserves oxygen and permits longer service life at reduced weight. The negative-pressure type produces a negative pressure in the respiratory-inlet covering during inhalation, and this may permit inward leakage of contaminants; whereas the positive-pressure type always maintains a positive pressure in the respiratory-inlet covering and is less apt to permit inward leakage of contaminants. 


	Open-Circuit SCBA: The demand type produces a negative pressure in the respiratory-inlet covering 	during inhalation, whereas the pressure-demand type maintains a positive pressure in the respiratory-inlet 	covering during inhalation and is less apt to permit inward leakage of contaminants. 


Supplied-Air Respirators


The respirable air supply is not limited to the quantity the individual can carry, and the devices are lightweight and simple. 


Limitations: Limited to use in atmospheres from which the wearer can escape unharmed without the aid of the respirator. The wearer is restricted in movement by the hose and must return to a respirable atmosphere by retracing his route of entry. The hose is subject to being severed or pinched off.


 


























Hose mask: The hose inlet or blower must be located and secured in a respirable atmosphere. 





Hose mask with blower


If the blower fails, the unit still provides protection, although a negative pressure exists in the facepiece during inhalation.





	Hose mask without blower�		Maximum hose length may restrict application of device.


 


Air-Line Respirator (Continuous Flow, Demand, and Pressure-Demand Types): The demand type produces a negative pressure in the facepiece on inhalation, whereas continuous-flow and pressure-demand types maintain a positive pressure in the respiratory-inlet covering and are less apt to permit inward leakage of contaminants. Air-line suits may protect against atmospheres that irritate the skin or that may be absorbed through the unbroken skin. 


	Limitations: Air-line respirators provide no protection if the air supply fails. Some contaminants, such as tritium, may penetrate the material of an air-line suit and limit its effectiveness. Other contaminants, such as fluorine, may react chemically with the material of an air-line suit and damage it. 


Combination Airline Respirators with Auxiliary Self Contained Air Supply


The auxiliary self-contained air supply on this type of device allows the wearer to escape from a dangerous atmosphere. This device with auxiliary self-contained air supply is approved for escape and may be used for entry when it contains at least a 15-minute auxiliary self-contained air supply. 





Air-Purifying Respirators





General limitations: Air-purifying respirators do not protect against oxygen-deficient atmospheres nor against skin irritations, or sorption through the skin of airborne contaminants.


 


The maximum contaminant concentration against which an air-purifying respirator will protect is determined by the design efficiency and capability of the cartridge, canister, or filter and the facepiece-to-face seal on the user. For gases and vapors, the maximum concentration for which the air-purifying element is designed is specified by the manufacturer or is listed on labels of cartridges and canisters.


 


Nonpowered air-purifying respirators will not provide the maximum design protection specified unless the facepiece or mouthpiece/nose clamp is carefully fitted to the wearer's face to prevent inward leakage. The time period over which protection is provided is dependent on canister, cartridge, or filter type; concentration of contaminant; humidity levels in the ambient atmosphere; and the wearer's respiratory rate.





The proper type of canister, cartridge, or filter must be selected for the particular atmosphere and conditions. Nonpowered air-purifying respirators may cause discomfort due to a noticeable resistance to inhalation. This problem is minimized in powered respirators. Respirator facepieces present special problems to individuals required to wear prescription lenses. These devices do have the advantage of being small, light, and simple in operation.


 


Use of air-purifying respirators in atmospheres immediately dangerous to life or health is limited to specific devices under specific conditions.






































Vapor and Gas-Removing Respirators





Limitations: No protection is provided against particulate contaminants. A rise in canister or cartridge temperature indicates that a gas or vapor is being removed from the inspired air. An uncomfortably high temperature indicates a high concentration of gas or vapor and requires an immediate return to fresh air.





Use should be avoided in atmospheres where the contaminant(s) lack sufficient warning properties (that is: odor, taste, or irritation at a concentration in air at or above the permissible exposure limit). (Vapor- and gas-removing respirators are not approved for contaminants that lack adequate warning properties). Not for use in atmospheres immediately dangerous to life or health unless the device is a powered-type respirator with escape provisions.


 


Full Facepiece Respirator: Provides protection against eye irritation in addition to respiratory protection.





Quarter-Mask and Half-Mask Facepiece Respirator: A fabric covering (facelet) available from some manufacturers shall not be used.


 


Mouthpiece Respirator: Shall be used only for escape applications. Mouth breathing prevents detection of contaminant by odor. Nose clamp must be securely in place to prevent nasal breathing. A small lightweight device that can be donned quickly.


 


Particulate-Removing Respirators





Limitations: Protection against nonvolatile particles only. No protection against gases and vapors. Not for use in atmospheres immediately dangerous to life or health unless the device is a powered-type respirator with escape provisions.


 


Full Facepiece Respirator: Provides protection against eye irritation in addition to respiratory protection.


 


Quarter-Mask and Half-Mask Facepiece Respirator: A fabric covering (facelet) available from some manufacturers shall not be used unless provided for use with respirator.


 


Mouthpiece Respirator: Shall be used only for escape applications. Mouth breathing prevents detection of contaminant by odor. Nose clamp must be securely in place to prevent nasal breathing. A small, lightweight device that can be donned quickly.


 


Combination Particulate- and Vapor- and Gas-Removing Respirators





The advantages and disadvantages of the component sections of the combination respirator as described above apply.


 


Combination Atmosphere-Supplying and Air-Purifying Respirators





The advantages and disadvantages, expressed above, of the mode of operation being used will govern. The mode with the greater limitations (air-purifying mode) will mainly determine the overall capabilities and limitations of the respirator, since the wearer may for some reason fail to change the mode of operation even though conditions would require such a change. 


     









































Table 2- Respiratory Hazards/Biological Effects





�PRIVATE��Oxygen Deficiency�
�
Minimum legal requirements�
19.5% oxygen by volume for respirable air at sea-level conditions.�
�
Occurrence�
Confined or unventilated cellars, wells, mines, ship holds, tanks, burning buildings, and enclosures containing inert atmospheres.�
�
Atmospheric oxygen content (percent by volume) versus physiological effects�
20.9%: Oxygen content of normal air at sea-level conditions.�
�
Oxygen Percent Volume: 16%-12%�
Physiological Effects: Loss of peripheral vision, increased breathing volume, accelerated heartbeat, impaired attention and thinking, impaired coordination.�
�
Oxygen Percent Volume: 12%-10% �
Physiological Effects: Very faulty judgment, very poor muscular coordination, muscular exertion causes fatigue that may cause permanent heart damage, intermittent respiration.�
�
Oxygen Percent Volume: 10%-6% �
Physiological Effects: Nausea, vomiting, inability to perform vigorous movement, unconsciousness followed by death.�
�
Oxygen Percent Volume: Less than 6%�
Physiological Effects: Spasmatic breathing, convulsive movements, death in minutes.�
�



�PRIVATE��Gas and Vapor Contaminants�
�
Asphyxiants�
Interfere with utilization of oxygen in the body.�Simple asphyxiants: Physiologically inert substances that dilute oxygen in the air (for example: nitrogen, hydrogen, helium, methane). See Oxygen Deficiency, Column 1.�Chemical asphyxiants: Low concentrations interfere with supply or utilization of oxygen in the body (for example: carbon monoxide, hydrogen cyanide, cyanogen, and nitriles).�
�
Irritants�
May be corrosive. May cause irritation and inflammation of parts of the respiratory system (also skin and eyes) and pulmonary edema (for example: ammonia, hydrogen chloride, formaldehyde, sulfur dioxide, chlorine, ozone, nitrogen dioxide, phosgene, and arsenic trichloride).�
�
Anesthetics�
Cause loss of feeling and sensation with unconsciousness and death possible (for example: nitrous oxide, hydrocarbons, and ethers). Some anesthetics injure body organs (for example: carbon tetrachloride [liver and kidneys], chloroform [liver and heart], benzene [bone marrow], and carbon disulfide [nervous system]). �
�
Sensitizers�
Cause increased probability of physiological reactions (for example: isocyanates, epoxy resin systems). �
�
Systemic poisons�
Damage organs and systems in the body (for example: mercury [nervous system and various organs], phosphorus [bone], hydrogen sulfide [respiratory paralysis], and arsine [red blood cells and liver]).�
�
Carcinogens�
Produce cancer in some individuals after a latent period (for example: vinyl chloride, benzene).�
�
















































�PRIVATE��Particulate Contaminants (Dusts, fog, fume, mist, smoke, and spray)�
�
Relatively inert�
May cause discomfort and minor irritation, but generally without injury at reasonable concentrations (for example: marble, gypsum).�
�
Pulmonary-fibrosis-producing�
Produce nodulation and fibrosis in the lung, possibly leading to complications (for example: quartz, asbestos).�
�
Carcinogens�
Produce cancer in some individuals after latent period (for example: asbestos, chromates, radioactive particulates).�
�
Chemical irritants�
Produce irritation, inflammation, and ulceration in upper respiratory tract (for example: acidic mists, alkalies).�
�
Systemic poisons�
Produce pathologic reactions in various systems of the body (for example: lead, manganese, cadmium).�
�
Allergy-producing�
Produce reactions such as itching, sneezing, and asthmas (for example: pollens, spices, and animal fur).�
�
Febrile-reaction-producing�
Produce chills followed by fever (for example: fumes of zinc and copper).�
�






























































































































Table 3- Respiratory Hazards/Properties Which Influence Respirator Selection





Gas and Vapor Contaminants�
Particulate Contaminants�
�
�
Particles are produced by mechanical disintegration processes such as grinding, crushing, drilling, blasting, and spraying; or by physiochemical reactions such as combustion, vaporization, distillation, sublimation, calcination, and condensation. Particles are classified as follows: �
�
�PRIVATE��Inert: Substances that do not react with other substances under most conditions, but create a respiratory hazard by displacing air and producing oxygen deficiency (for example: helium, neon, argon).


 


Acidic: Substances that are acids or that react with water to produce an acid. In water, they produce positively charged hydrogen ions (H+1) and a pH of less than 7. They taste sour, and many are corrosive to tissues (for example: hydrogen chloride, sulfur dioxide, fluorine, nitrogen dioxide, acetic acid, carbon dioxide, hydrogen sulfide, and hydrogen cyanide).


 


Alkaline: Substances that are alkalies or that react with water to produce an alkali. In water, they result in the production of negatively charged ions (OH-1) and a pH greater than 7. They taste bitter, and many are corrosive to tissues (for example: ammonia, amines, phosphine, arsine, and stibine).


 


Organic: The compounds of carbon. Examples are saturated hydrocarbons (methane, ethane, butane), unsaturated hydrocarbons (ethylene, acetylene), alcohols (methyl ether, ethyl ether), aldehydes (formaldehyde), ketones (methyl ketone), organic acids (formic acid, acetic acid), halides (chloroform, carbon tetrachloride), amides (formamide, acetamide), nitriles (acetonitrile), isocyanates (toluene diisocyanate), amines (methylamine), epoxies (epoxyethane, propylene oxide), and aromatics (benzene, toluene, xylene).


 


Organometallic: Compounds in which metals are chemically bonded to organic groups (for example: ethyl silicate, tetraethyl lead, and organic phosphate).


 


Hydrides: Compounds in which hydrogen is chemically bonded to metals and certain other elements (for example: diborane and tetraborane). �
Dust: A solid, mechanically produced particle with sizes varying from submicroscopic to visible or macroscopic.


 


Spray: A liquid, mechanically produced particle with sizes generally in the visible or macroscopic range.


 


Fume: A solid condensation particle of extremely small particle size, generally less than one micrometer in diameter.


 


Mist: A liquid condensation particle with sizes ranging from submicroscopic to visible or macroscopic.


 


Fog: A mist of sufficient concentration to perceptibly obscure vision.


 


Smoke: A system which includes the products of combustion, pyrolysis, or chemical reaction of substances in the form of visible and invisible solid and liquid particles and gaseous products in air. Smoke is usually of sufficient concentration to perceptibly obscure vision.�
�

































Table 4- Assigned Protection Factors 





Type of Respirator��Air-Purifying Respirators (APRs)�
Assigned Protection Factora�
�
Half-facepieceb for:�• Particulate-filter�• Vapor- or gas-removing�• Combination particulate-filter and vapor- or gas-removing�
10�
�
Full facepiece for:�• Particulate-filter;�• Vapor- or gas-removing;�• Combination particulate-filter and vapor- or gas-removing��Powered Air-Purifying Respirators (PAPRs)�
100�
�
Powered air-purifying, loose fitting facepiece�
25�
�
Powered air-purifying, half facepiece�
50�
�
Powered air-purifying, full facepiece, equipped with HEPA filters or sorbent cartridges or canisters�
1000�
�
Powered air-purifying, hood or helmet equipped with HEPA filters or sorbent cartridges or canisters��Supplied-Air (Airline) Respirators�
1000�
�
Supplied-air, demand, half facepiece�
10�
�
Supplied-air, continuous-flow, loose fitting facepiece�
25�
�
Supplied-air, continuous-flow or pressure-demand type, half facepiece�
50�
�
Supplied-air, demand, full facepiece�
100�
�
Supplied-air, continuous-flow or pressure-demand type, full facepiece�
1000�
�
Supplied-air, continuous-flow, helmet or hood��Self-Contained Breathing Apparatus (SCBAs)�
1000�
�
Self-contained breathing apparatus, demand-type, half facepieceb�
10�
�
Self-contained breathing apparatus, demand-type, full facepiece�
100�
�
Self-contained breathing apparatus, pressure-demand type, full facepiece�
10,000�
�
Combination respirators. For combination respirators (such as, airline respirators with an air-purifying filter), the type and mode of operation having the lowest respirator protection factor must be applied to the combination respirator not listed.�a An assigned protection factor (APF) is a numeric rating given to respirators, which tells how much protection the respirator can provide. Multiplying the WISHA permissible exposure limit (PEL) for a contaminant by the respirator APF gives the maximum concentration of the contaminant for which the respirator can be used. PEL values can be found in chapter 296-841 WAC.�b If the air contaminant causes eye irritation, the wearer of a respirator equipped with a quarter-mask or half-mask facepiece or mouthpiece and nose clamp must be permitted to use a protective goggle or to use a respirator equipped with a full facepiece. Mouthpiece and nose clamp respirators are approved by NIOSH only for escape from IDLH atmospheres.
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