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I.  Purpose

The purpose of this program is to set forth standard operating procedures governing the selection and use of respirators.  Appropriate respirators shall be used in accordance with this program to control adverse health effects caused by breathing harmful air contaminants.  Though the primary objective shall be to prevent atmospheric contamination, respirators shall be used when effective engineering controls are not feasible, or while they are being implemented.

II.  Scope
1.
The following program establishes guidelines for safe practice in the use of respiratory protective devices to ensure the safety and health of Murray State University staff using these devices under routine and emergency conditions. 

The provisions of this document were established per the requirements listed in the Federal Occupational Safety and Health Administration (OSHA) Standard 29 CFR 1910.134, as enforced at Murray State University by the Commonwealth of Kentucky Labor Cabinet.

2.
The National Institute for Occupational Safety and Health (NIOSH) Guide to Industrial Respiratory Protection, the NIOSH Respirator Decision Logic, and American National Standards Institute (ANSI) Z88.6-1984 provided additional guidelines for this document.

III.
General Requirements

General requirements for the respirator program according to 29 CFR 1910.134 and pertinent guidelines are as follows:

The Training Coordinator of the Office of Environmental Safety and Health, (ESH), will serve as the “Respirator Coordinator.”

1.
The Office of ESH shall select respirators if needed, and that selection shall be made based upon:

a. The respiratory hazards to which the worker is exposed; identified and evaluated                                                                                                                                                                                                                                                                         by the Office of ESH.

b. Employee medical evaluation provided by a physician or licensed health care professional, (PLHCP).

c. The best fitting respirator determined from a sufficient number of respirator models and sizes, validated by qualitative fit testing methods performed by the employee and the training coordinator of the Office of ESH.

2. The Office of ESH shall be responsible for assuring that all users receive training.  Training options permit the Office of ESH to conduct training or to choose an appropriate respirator manufacturer’s representative to conduct training.


Training shall include:

a.
Reasons the respirator is necessary and how improper fit, usage, or maintenance can compromise its protective effect.

b.
Limitations and capabilities of the respirator.

c.
Instruction in actual use during routine and emergency work situations.

d.
Instruction in inspection, donning, doffing, usage and seal checking procedures.



e.
Instruction in positive and negative pressure fit checks.



f.
Qualitative fit testing methods performed on an annual basis.

g.
Procedures for maintenance and storage.

3.
Physical examination requirements:  

a.
An individual shall not be assigned to tasks requiring use of respirators unless a PLCHP has determined it. 

b.
Employees shall take the respirator, (or a sample model), that they will be wearing, a copy of this written plan, and any past medical documentation to their physical examination. 

4.
The Office of ESH will enroll individuals in training upon receipt of a PLHCP signed health physical giving approval for the individual to wear a respirator. 

5.
The Office of ESH will assign a particular type, model and size of respirator after fit testing and respiratory protection training is satisfactorily completed. 

6.
The user shall clean and disinfect the respirator after each use, daily, or as often as necessary to ensure its sanitary usage every time. 

7.
The user shall store the respirator in the clean plastic bag or container provided.  

8. 
The user, following the procedures learned during training, shall inspect the respirator before each use.
Inspection shall include:



a.
Condition of face-piece



b.
Condition of inhalation and exhalation valves



c.
Condition of headbands

d.  
Tightness of connections


e.
Condition and life expectancy of filters or cartridges



f.
Rubber or elastomer for pliability and/or deterioration.

The user shall report any sign of damage or excessive wear to their supervisor immediately.  The supervisor will provide quick replacement of parts or respirator.  

9.
Surveillance of employee exposure to respiratory hazards shall be conducted through air monitoring, documentation and reporting those results to unit supervisors and those in their employ, by the Office of ESH. 

10.
The Office of ESH shall institute annual inspections, fit tests and evaluations to determine the overall effectiveness of the Respiratory Protection Program.  Factors that may affect fit shall warrant retraining and/or a new fit test.  Some examples are:  change in workplace, change in process, change in the physical attributes of the user, such as weight gain, or false teeth.

11.
Only NIOSH approved respirators shall be used.

12.
The Office of ESH shall maintain all training records; found in Attachment A of this plan.

13.
Names of persons this program applies to, tasks requiring respirators, and effective dates of physicals, training, fit testing, and inspections shall be found in Attachment B of this plan.

RESPIRATORS



In order to select the proper respirator against a specific hazard, respiratory hazards are classified as either:


1.
Oxygen deficiency

2. Gas and vapor contaminants

a.  Immediately dangerous to life and health (IDLH)

b. Not immediately dangerous to life and health (nonIDLH).

3. Particulate contaminants (aerosols including dust, fog, fume, mist, smoke, and spray). 

a.    IDLH

b.    nonIDLH

4. Combination of gas, vapor and particulate contaminants.

a. IDLH

b. nonIDLH.

A hazardous atmosphere, (IDLH), is one that is oxygen-deficient or contains a toxic or disease-producing fog, fume, mist, gas, smoke, spray, or vapor in a concentration immediately or ultimately dangerous to life and health.

An atmosphere not immediately hazardous to life or health may cause an acute, (immediate physical discomfort or irritation), or chronic, (produce harm after prolonged exposure or cause poisoning after repeated short exposures) reaction, but it does not cause irreversible damage during a single exposure.

An oxygen-deficient atmosphere is one that does not contain sufficient oxygen to support metabolism for an unlimited period.  This precise description is important for physiological reasons and for proper respirator selection.  Only atmosphere-supplying, not air-purifying respirators may be used in an oxygen deficient atmosphere.  The term oxygen-deficent shall mean less than 19.5% oxygen available in the total environment.

Respirator Fitting

It is essential that respiratory protective equipment be properly fitted to the employee prior to being issued.  Fit tests ensure the fit of the respirator to the wearer’s face.   Murray State University utilizes positive and negative qualitative fit testing methods to ensure this goal is met.  

Qualitative fit tests, (QLFTs), are fast and simple to perform.  They do not require complicated, 

expensive equipment, and are easily performed.  These tests rely on the wearer’s subjective 

response however, so validity and reliability is sometimes questionable.  

Qualitative Tests Employed by MSU office of ESH


1.
Irritant Smoke Test

The irritant smoke test is used widely in testing the face-piece to face-seal of respirators.  Irritant smoke has a distinct advantage of evoking an involuntarily reaction of coughing or sneezing.  It may be used for testing both air purifying and atmosphere-supplying respirators.  The test substance is stannic chloride or titanium tetrachloride, available in sealed glass tubes.  The tube ends are broken, one end is inserted into a tube connected to a squeeze bulb.  Air is passed through the tube and a dense irritating smoke is emitted.  If the user detects any of the irritant smoke, it means a defective fit, and adjustments or replacement of the respirator is warranted until a suitable match is made.

2.
Negative Pressure Test

This negative pressure test is used every time the respirator is donned   The user closes off the inlet of the canister(s), cartridge(s), or filter(s) by covering them with the palms or squeezing the breathing tube so that it does not pass air, inhales gently so that the face-piece collapses slightly and holds breath abound 10 seconds.  If the face-piece remains slightly collapsed and no inward leakage is detected, the respirator is probably tight enough. 

3.
Positive Pressure Test

Closing off the exhalation valve and exhaling gently into the face-piece conducts a positive pressure test.  It is considered satisfactory if slight positive pressure can be built up inside the face-piece without any evidence of outward leakage.  

Test Atmosphere

Regulations require that the user be allowed to test the face-piece to face-seal of the respirator and wear it in a test atmosphere.  We follow the test atmosphere specified in the OSHA guidelines for Irritant Smoke QLFT.   Never use the irritant smoke testing method in an enclosed area.


Test Methods

The use of one or both types of tests depends on the required fit factor for the respiratory hazard.  

QLFT’s may only be used to fit negative pressure air purifying respirators that must achieve a fit 

factor of 100 or less.  

During any fit test, the respirator head straps must be as comfortable as possible.  Beware of over  

tightening the straps, as the wearer may be unable to tolerate the respirator for any length of time  

during the normal course of work.  The user will be asked to breath normally, breath deeply, turn

head from side to side, move head up and down, talk, grimace, and bend over while the test 

substance is continuously made present in the ambient air.

Respirator Training, Inspection, Cleaning,

Maintenance and Storage


Elements of an adequate respirator inspection, cleaning, maintenance, and storage program
Training

Training will be comprehensible, understandable, and recur annually, or more often if necessary. 

Training shall ensure that each employee can demonstrate knowledge of at least the following:

1.
Why the respirator is necessary and how improper fit, usage, or maintenance can compromise the protective effects of the respirator.

2.
What are the limitations and capabilities of the respirator?

3. How to use the respirator effectively in emergency situations, including situations which the respirator malfunctions.

4.
How to inspect, don, doff, use, and check seals of the respirator.

5.
What the procedures are for maintenance and storage of the respirator.

6.
How to recognize medical signs and symptoms that may limit or prevent the effective use of the respirators; and 

7.
The general requirements of the 29 CFR 1910.134, OSHA General Industry Standard for Respiratory Protection.

Training shall be provided prior to requiring an employee to use a respirator.

Retraining shall be administered annually, and when the following situations occur:

1.
Changes in the workplace or the type of respirator render previous training obsolete.

2.
Inadequacies in the employee’s knowledge or use of the respirator indicate that the employee has not retained the requisite understanding or skill. 

3.
Any other situation, which may arise that, warrants retraining. 

Inspection for Defects

Probably the most important part of a respirator maintenance program is continual inspection.   Conscientiously performed, inspections will identify damaged or malfunctioning respirators before they are used.  OSHA requirements outline two primary types of inspections—that while the respirator is in use and that while it is being cleaned.  Scrupulous respirator maintenance shall be made an integral part of the overall respirator program.

Frequency of Inspection

All respirators should be inspected before and after each use and those used routinely i.e., emergency escape and rescue devices, shall be inspected after each use and at least monthly. The Office of ESH shall also hold inspections for staff members during annual fit testing.

Changing of Cartridges/ Canisters/ Filters

The cartridges/canisters shall be changed when:


1.
Odor or taste is present inside the respirator.


2.
Breathing becomes difficult.

3.
During annual respirator fit tests administered by ESH staff members. 

4.
When service life indicator indicates the cartridge is full.

5.
Any other reason that ensures the most practical safety available to the user.

All filtration devices shall be changed in a clean and sanitary environment.  

Inspection Procedures
Here we will divide inspection procedures into those for “field” inspection and those for use during routine cleaning, as well as in to those for air-purifying and atmosphere-supplying devices. The standards state only that respirator inspection shall include:


1.
A check of the tightness of the connections.


2.
A check of the face-piece, valves, connecting tube, and canisters.

Field Inspection
Air-Purifying Respirators

Routinely used air-purifying respirators should be checked as follows before and after each use.

1.
Examine the face piece for:



a.
Excessive dirt.



b.
Cracks, tears, holes, or distortion from improper storage.



c.
Inflexibility (stretch and massage to restore flexibility).



d.
Cracked or badly scratched lenses in full face-piece.

e.
Cracked or broken air-purifying element holder(s), badly worn threads, or missing gasket(s) (if required).

2.
Examine the head straps or head harness for:



a.
Breaks.

b.
Loss of elasticity.

c.
Broken or malfunctioning buckles and attachments.

d.
Excessively worn serrations on the head harness, which might permit slippage.

3.
Examine the exhalation valve for the following after removing its cover:

a.
Foreign material, such as detergent residue, dust particles, or human hair under the valve seat.

b.
Cracks, breaks, or chips in the valve body, particularly in the sealing surface.

c.
Missing or defective valve cover.

d.
Improper installation of the valve in the valve body.

4.
Examine the air-purifying elements for:



a.
Incorrect cartridge, canister, or filter for the hazard.

b.
Incorrect installation, loose connections, missing worn gasket, or cross threading in holder.

c.
Expired shelf-life date on cartridge or canister.

d.
Cracks or dents in outside case of filter, cartridge or canisters

e.
Evidence of prior use of sorbent cartridge or canister, indicated by absence of ceiling material, tape, foil, etc., over inlet.

5.
Examine the harness of a front-or-back mounted gas mask for:

a.
Damage or wear to the canister holder, which may prevent its being held securely in place.



b.
Broken harness straps or fastenings.

When an air-purifying device is used non-routinely, all aforementioned procedures shall be followed after each use.  If defects are found during field inspection, two remedies are possible: minor defects shall be repaired or adjusted on the spot; major defects shall render the respirator out of service until repaired.  Under no circumstances will a defective respirator be used.

Cleaning Inspection
Because respirator cleaning usually involves some disassembly, it presents a good opportunity for thorough examination.  The procedure outlined for field inspection shall be used during cleaning.   An operational check shall be performed after cleaning and prior to the respirator being returned to service. 

Cleaning and Sanitizing

Any good detergent may be used, but cleaner and sanitizer solution that clean effectively and contain a bactericide are available from the stock room.  There is a possibility of dermatitis if the quaternary ammonium salts are not completely rinsed from the respirator.

An alternative is to wash the respirator in detergent, followed by a disinfecting rinse. Disinfection is not absolutely necessary if the same worker reuses the respirator.  However, where individual issue is not practiced, disinfecting is strongly recommended.  Reliable, effective disinfectants may be made from readily available household solutions, including:

1)   Hypochlorite solution (50 ppm of chloride) made by adding approximately 2 ml of Clorox to 1 liter of water or, in kitchen language, 2 tablespoons per gallon. A 2-minute immersion disinfects the respirators.   2) Aqueous solution of iodine (50 ppm of iodine) made by adding approximately 0.8-ml tincture of iodine per liter of water. The iodine is approximately 7% ammonium and potassium iodine, 45% alcohol, and 48% water. An equivalent expression is approximately 1 teaspoon of tincture of iodine per gallon of water. Again, 2-minute immersion is sufficient.
Rinsing

The cleaned and disinfected respirators should be rinsed thoroughly in clean, WARM water (120Fo max.)   Removing all traces of detergent, cleaner, sanitizer, and disinfectant is a very important step in the cleaning process and the prevention of dermatitis.

Drying

The respirators may be lightly hand dried with soft cloths or air dried on a clean surface.  

Reassemble and Inspection

The clean, dry respirator face-piece shall be reassembled and inspected in an area separate from its disassembly area to avoid contamination.  Respirators shall be thoroughly inspected and all defects corrected.  New or re-tested filters, or new cartridges and canisters shall be installed, and the completely reassembled respirator shall be tested for leaks.

Maintenance and Repair
The CFR OSHA 1910.134 standard states “replacement or repairs shall be performed by experienced persons with parts designed for the respirator.”   Substitution of parts from a different brand or type of respirator revokes approval of the device.  If a person chose to replace parts in this haphazard he would be wearing an unapproved protection device and be in violation of the OSHA requirements.

An important aspect of any maintenance program is having enough spare parts on hand.  Surveillance of replacements will determine what parts in what quantities must be kept in stock. 

Storage
All the care that has gone into cleaning and maintenance of a respirator can be negated by improper storage. OSHA requires that respirators be stored to protect against: 

1.
Dust

2.
Sunlight

3.
Heat

4.
Extreme cold

5.
Excessive moisture

6.
Damaging chemicals

Respirators shall be placed in reusable plastic bags, and then inside a rigid container.  Respirators shall be stored in a clean, dry location away from sunlight.   They should be stored in a single layer with the face-piece and exhalation valve in a more or less normal position to prevent the rubber or plastic from taking a permanent distorted “set.”

Air-purifying respirators kept for non-routine or emergency use shall be stored in a clear plastic box in individual plastic bags in the Warehouse of Facilities Management.  All workers shall be aware of its location.   When any respirator is not in use, it shall be in storage.

Selection, Use and Program Evaluation


Selection
When using a respirator for routine use one needs only to remember to use good industrial hygiene practices. The following questions should be asked prior to selection a respirator.


1.
What is the contaminant?

2.
What is the toxicity of the contaminant?


3.
What are the biological effects of the contaminant?


4.
What is the threshold limit value?


5.
Is there a ceiling value for the contaminant?


6.
Is the contaminant a gas, liquid or solid, dust mist or fume?


7.
What is the concentration of the contaminant in the work place?


8.
Is the contaminant an eye irritant?


9.
Does the contaminant have adequate warning properties?

10.
Can the contaminant be absorbed through the skin? If so, will it cause serious injury?


11.
Consultation with wearers about:




a.
Discomfort.




b.
Resistance to breathing.




c.
Fatigue.




d.
Interference with vision.




e.
Interference with communications.




f.
Restriction of movement.




g.
Interference with job performance.




h.
Confidence in the respirator.

Problems discovered during the random inspections must be rectified.

Use

Employee’s responsibility:

Proper supervision of respirator s used shall ensure that each worker understands that they:


1.
Shall use the respirator as instructed.


2.
Shall guard against damaging the respirator.


3.
Shall go immediately to an area having respirable air if the 



respirator fails to provide proper protection.

4.
Shall report any respirator malfunction to a person responsible for      

 
the respirator program.

5.
Shall clean, dry, inspect, and store his/her respirator when finished using it.

Fit testing before use:

Respirator face-pieces shall be checked for fit each time they are worn.  The wearer shall make the positive and the negative pressure tests after donning a respirator.

Functional and Physical Characteristics and Use Limitations of Filters

Limitations of particulate-fiber elements:

The airflow of resistance for a particulate-removing respirator filter element increases as the quantity of particles it retains increases.  Filter element plugging by retained particles may also limit continuous use time of a particulate-filter type respirator.  Rapid plugging means that the element must be replaced frequently.  Filter elements designed to be cleaned and reused should also be cleaned at least daily.

Performance of some fibrous filter materials (electrostatic felts) is hurt by storage in very humid atmospheres, so care should be taken in storing filter elements.   Performance also may deteriorate during use of water vapor in the workplace atmosphere.  Airborne liquid particles, (aqueous and non-aqueous), and extremely small solid particles may deteriorate materials.  Solid particles plug fibrous filter materials, (including electrostatic felts), and, although this plugging increases the resistance to air flow, significant plugging increases the materials’ efficiency in removing particles from air.

Special Problems in Respirator Use

Facial hair

Facial Hair lying between the sealing surface of a respirator face piece and the wearer’s skin will prevent a good seal.  If the respirator permits negative air pressure inside the face piece during inhalation, there will be excessive penetration by an air contaminant.  Even a few days’ growth of stubble will permit excessive contaminant penetration. Respirators shall not be worn when conditions prevent a good seal of the face-piece to the face.   Items such as beards and sideburns prevent satisfactory sealing.  Therefore, anyone who has stubble, a mustache, sideburns, or a beard that passes between his face and the sealing surface shall not wear a respirator that allows negative pressure inside the face piece during inhalation.

Corrective Lenses

Those who must wear spectacles present a problem in respiratory protection.  Spectacle temple bars or straps that pass between the dealing surface of a full face-piece and the wearer’s face prevent a good seal.  Therefore, spectacles that have temple bar or straps shall not be used when a full face-piece respirator must be worn.  Spectacles with short temple bars that do not protrude between the sealing surface and the wearer’s face, or spectacles without temple bars which are taped to the wearer’s face may be used temporarily.  Special corrective lenses to be mounted inside full face-piece are available and should be used by those who need them.  Only qualified persons to ensure good vision, comfort, and proper sealing of the face piece shall mount these lenses in the full face-piece.

Spectacles or goggle may also interfere with quarter or half-masks.  They shall be worn so as not to interfere with the seal of the face-piece.   If there is interference, a full face-piece respirator should be worn to avoid sealing problems.

Contact lenses shall not be worn while wearing a respirator in a contaminated atmosphere.  Contaminants that penetrate the respirator may get into the eyes and cause severe discomfort because of the contact lenses.  

Miscellaneous Sealing Problems

Scars, hollow temples, very prominent cheekbones, deep skin creases, and lack of teeth or dentures may cause respirator face-piece sealing problems.  Dentures or missing teeth may cause problems in sealing a mouthpiece to a person’s mouth.  Full dentures should be retained when wearing a respirator, but partial dentures may or may not have to be removed, depending upon the possibility of swallowing them.  With full lower dentures, problems in fitting half-masks can be expected, as the lower part of the mask tends to unseat dentures.

Emergency Procedures

The Office of ESH shall supervise and manage all “hazardous release” situations.

No employee should enter an area that is known to contain a hazardous atmosphere. 

If an employee recognizes an area to contain a respiratory, or any other, hazard they should immediately evacuate the area and notify the Office of ESH.

Air-purifying respirators kept for non-routine or emergency use shall be stored in a clear plastic box in individual plastic bags in the Warehouse of Facilities Management.  All workers shall be aware of its location.   
Program Evaluation

Respiratory Protection Program:  Surveillance and Evaluation

Two important aspects of the respirator program are the periodic surveillance of the work areas requiring usage of respirators, and an evaluation of the overall respirator program for effectiveness.

Surveillance of Work Area Conditions and Worker Exposure

Changes in operation or process, implementation of engineering controls, temperature, and air movement can affect the concentration of the substance(s) that originally required the use of respirators.  To determine the continued necessity of respiratory protection, or the need for additional protection, contaminant concentration will be measured and recorded.

Program Administration:

1. Is program responsibility vested in one individual who is knowledgeable and  

      who can coordinate all aspects of the program?

2. What is the present status implementation of engineering controls, if 

       feasible, to alleviate the need of respirators?

3. Are there written procedures/statements covering the various aspects of the respirator program?

designation of administrator



respirator selection



purchase of approved equipment



medical aspects of respirator usage



issuance of equipment



fitting



maintenance, storage, repair 



inspection



use under special condition

Program Operation:

1. Respiratory protective equipment selection

a. Are work area conditions and employee exposures properly surveyed?

b. Are respirators selected on the basis of hazards to which the employee is exposed?

c. Do individuals make selections knowledgeable of selection procedures?

2. Are only approved respirators purchased and used and do they provide adequate protection for the specific hazard and concentration of the contaminant?

3. Has a medical evaluation of the prospective user been made to determine their physical and psychological ability to wear respiratory protective equipment?

4. Where practical, have respirators been issued to the users for their exclusive use?

5. Respiratory protection equipment fitting

a.
Are the users given the opportunity to try on several respirators to determine whether the respirator they will be wearing is the best fitting one?

b.
Is the fit tested at appropriate intervals? 

c.
Are those users who require corrective lens properly fitted?

6. Maintenance of respiratory equipment

a. Cleaning and disinfecting

1. Are respirators cleaned and disinfected after each use when different people use the same device, or as frequently as necessary for devices issued to individual users?

2. Are proper methods of cleaning and disinfecting utilized?

b. Storage

1. Are respirators stored in a manner so as to protect them from dust, sunlight, heat, excessive cold or moisture, or damaging chemicals?

2. Are respirators stored properly in a storage facility so as to prevent them from deforming?

3. Is storage in lockers and toolboxes permitted only if the respirator is in a carrying case or carton?

c. Inspection

1. Are respirators inspected before and after each use and during cleanup?

2. Are qualified individuals/users instructed in inspection techniques?

3. Is respiratory protective equipment designated as “emergency use” inspected at least monthly (in addition to after each use)?

4. Is a record kept of the inspection of “emergency use” respiratory protective equipment?

d. Repair

1. Are replacement parts used in repair those of the manufacturer of the respirator?

2. Do knowledgeable individuals make repairs?

3. Are repairs of SCBAs made only by certified personnel or by a manufacturer’s representative?

e.   Special use conditions

1. Is a procedure developed for respiratory protective equipment usage in atmosphere immediately dangerous to life or health? 

2. Is a procedure developed for equipment usage for entry into

confined spaces?

e. Training

1. Are users trained in proper respirator usage?

2. Are users trained in the basis for selection of respirators? 

g.   Recordkeeping   

1. Is a record of respirator inspection including size, type, model, and make maintained in the Office of ESH?

2.  Are defects, replacement parts, and issuance of new respirators                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    

documented in a Respirator Inspection Log? 
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