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FOREWARD

Rules and regulations for many tasks require the use of respirators by personnel, provided that clearance by a physician for use of a respirator is obtained.  The physician needs to know of any specific physical demands upon the individual, the type of activity to be performed, and the characteristic of the work environment.  This handbook is meant to identify responsibilities of management, the supervisor, the physician, and the employee in determining the proper respirator for the job and the employee’s ability to use the respirator.

The Respiratory Protection Handbook was adapted from the California Department of Water Resources’ handbook for Department use.  The Handbook is to be used by Department personnel to provide acceptable standards for the use of respiratory protection equipment.  Law enforcement response has been added and incorporated into the information in the Handbook (2003).

Any questions or suggestions for the improvement of this handbook are welcome.  Technical support for the Handbook and copies of the referenced materials can be obtained from the Department Industrial Hygienist in the Field Services Division.  An electronic version is available in the Department Share folder.

SECTION I – POLICY

This handbook provides the minimal acceptable standards for the use of respiratory protective equipment within the Department and is intended to provide general guidelines to conform with requirements set by the State of California, Department of Industrial Safety, Division of Occupational Safety and Health (http://www.dir.ca.gov) (Regulations; CAL-OSHA) Title 8, Division 1,Chapter 4, Subchapter 7,Group 16, Article 107, Section 5144 (http://www.dir.ca.gov/Title8/5144.html) as modified from 29 CFR 1910.134 of the Federal OSHA (http://www.osha.gov) Standard.

1-10
Program Effectiveness

The job supervisor, trained in the selection, use, and care of respiratory equipment, must carry the responsibility of program effectiveness at the everyday working level.  The Director or his/her designee shall oversee the respirator policy and the training program.  The District Superintendent Designee, typically the Safety Coordinator, shall perform frequent, random inspections to ensure local adherence to policy, selection, use, and care of respiratory equipment.  Continual evaluation of practices shall provide for improvement or needed changes and the elimination of deficiencies.  This handbook shall be reviewed biennially by the Field Services Division and Administrative Services Division, Workers’ Compensation and Safety Unit to keep it updated with current standards.

1-11
Use of Respiratory Protective Equipment

When it is clearly impracticable to remove harmful dusts, fogs, fumes, mists, smokes, sprays, vapors, or gases at their source, or where emergency protection against and/or relatively brief exposure is needed, the Department will provide, and the employee(s) exposed to such hazard shall use, approved respiratory equipment.

1-12
Approved Equipment

Whenever respirators are required to be used to control harmful exposures, only respiratory equipment approved for that purpose shall be used and such equipment shall be approved by the National Institute for Occupational Safety and Health (NIOSH).  Only parts approved for the specific respirator system shall be used for replacement.

1-13
Education and Training

Employees shall be instructed and trained by a factory representative, dealer-trained individual, or educational-entity-trained individual in the need, use, sanitary care, and limitations of such respiratory equipment as any employee may have the occasion to use.  Respirators shall be inspected before each use and shall not be worn when conditions prevent a good face seal.

Every respirator wearer shall be:

1. Instructed in how to properly fit and test respiratory equipment

2. Instructed how to check the face piece fit 

3. Provided the opportunity to wear respiratory equipment in normal air for an adequate familiarity period, and to wear it in a test atmosphere (such as generated by irritant smoke, isoamyl acetate, saccharin solution, Denatonium Benxoate or other accepted methods that may be sanctioned by the standards).

Required fit test protocol is mandated by Section 5144 and is listed and described in Appendix A to that section.

The Respirator Fit Test Record, DPR 906A, Figure 1-1, is used to record the names of individuals who have been fit tested for respirators.  The Respirator Training Record, DPR 906B, Figure 1-2, is used to record the names of individuals who have been trained in the use of respirators.  Both forms should be retained at the work-site and copies sent to the District Superintendent and the Workers’ Compensation and Safety Program.

1-14
Maintenance and Sanitation

The Department shall provide, repair, or replace respiratory protective equipment as may be required due to wear and deterioration.

A self-contained Breathing Apparatus (SCBA) maintained for emergency, and any other respirator maintained for use in emergency situations, shall be inspected and sanitized after each use and inspected at least monthly.  A record of the most recent inspection shall be maintained on the respirator, or its storage container, and shall include the inspector’s identification, the date of inspection and a respirator identification number.

The Department shall provide means for cleaning all respiratory protective equipment.  Routinely used respiratory equipment shall be regularly cleaned, inspected, and sanitized by a trained individual.  Respiratory equipment shall not be passed from one person to another until it has been cleaned and sanitized. CAL-OSHA now sets cleaning standards through the Section 5144 Appendix B-2 as minimum standards.  These standards are optional if other methods achieve the desired results and are underwritten by the manufacturer.   Cylinders shall be tested and maintained as prescribed in section 5-14.

When not in use, respirators shall be stored to protect against physical damage, contamination, dust, sunlight, extreme temperatures, excessive moisture, and damaging chemicals.

1-15
Respirator Protection Program

This handbook shall serve as required written operating procedures governing the selection, use of respirators, instructors, training, cleaning, sanitizing, inspection, and maintenance.  Should other uses arise, job-specific procedures shall be documented in a unit’s safety program.

1-15.1
Selection and Issuance of Respirators

The correct respirator shall be specified for each job.  The individual issuing them shall be adequately instructed to ensure that the correct respirator is used.

Individually assigned respirators should be marked to indicate to whom it was assigned.  This mark shall not affect the respirator performance in any way.

1-15.2
Program Surveillance and Evaluation

Appropriate surveillance of environmental conditions in the work area, such as increases in exposure concentration or the introduction of other toxic substances, or other conditions that increase the degree of employee exposure or stress shall be maintained.  The program effectiveness shall be evaluated by annual inspections.

1-15.3
Program Administration

The Director has assigned the Department Industrial Hygienist and Safety Coordinator the responsibility of administering the Respiratory Protection Program.  They shall support the District Superintendent in implementing the program and shall be trained in respiratory protection appropriate to the program complexity and, at a minimum, shall be knowledgeable about those subjects covered by the written operating procedures and the requirements of this handbook.

The Industrial Hygienist shall become familiar with the material presented in the American National Standard practices for Respiratory Protection, ANSI Z88.2-1980, and should also be aware that the requirements of General Industry Safety Order (GISO), Section 5144 differ in part from recommendations contained in portions of ANSI Z88.2-1980: Table 5, Section 6.11, Section 6.13.

1-15.4
Voluntary Use of Respirators

Where respirator use is not required by the Standard, District Programs may include provisions to provide employees or, at the request, permit employees to use their own respirators, if the job supervisor determines that such use will not, in itself, create a hazard.  Where voluntary use is found to be acceptable, employees shall be provided with the information found in Appendix D of the Standard (Information for Employees Using Respirators When not Required Under the Standard) (http://www.dir.ca.gov/Title8/5144d.html).

All of the written program requirements apply to the voluntary program except for employees whose only use of respirators involves the use of filtering face pieces (dust masks).  The job supervisor, in consultation with the District Designee (Safety Coordinator), shall determine how, under the program, the hazard to the employee is to be assessed and documented under this exception.

1-16
Atmospheres Immediately Dangerous to Life or Health

In atmospheres immediately dangerous to life or heath (IDLH), at least two persons equipped with approved respiratory equipment shall be on the job.  Communications shall be maintained between both or all individuals present.  Standby persons, at least one of which shall be in a location which will not be affected by any likely incidents, shall be present with suitable rescue equipment, including SCBA.  Note:  Interior structural fire fighting requires a minimum of four equipped persons at least two in and two out of the IDLH area.

1-17 Medical Limitations

Persons should not be assigned to tasks requiring use of respirators unless it has been determined that they are physically able to perform the work while using the required respiratory equipment.  A licensed physician shall determine what health and physical conditions are pertinent.  Employees shall complete a Respiratory Medical Evaluation Questionnaire, DPR 906C, Figure 1-17(1), (Section 5144 CAL-OSHA, Appendix C (http://www.dir.ca.gov/Title8/5144c.html) and give it to the physician before the examination.  The completed Respiratory Medical History Evaluation Questionnaire is to be retained by the physician.  The District shall complete the upper portion of a Respirator Use Medical Evaluation, DPR 906D, Figure 1-17(2), and send it with the employee to the examination.  The Respirator Use Medical Evaluation shall be completed by the physician, returned to the District, and retained with the Respirator Fit Test Record.  The employee’s supervisor shall review the medical status of individuals assigned to the use of respiratory equipment at least annually.

Wearing of contact lenses shall not be permitted in an atmosphere where a respirator is required unless that use is determined to be safe for the individual.

1-18
Air Quality

Compressed air, used for respiration, shall be of high purity.  Breathing air shall meet at least the requirements of the specification for Grade D breathing air as described in Compressed Gas Association Commodity Specification G-7.1 (ANSI Z86.1-1988).  Breathing air shall also be free from dusts, fumes, mists, vapors, or gases that may result in harmful exposure.  Breathing air may be supplied from cylinders or air compressors.

1-18.1
Breathing Gas Cylinders

Breathing gas containers shall be legibly identified with the word “Air” or “Oxygen” as appropriate in letters at least 1/25 the diameter of the cylinder but in no case less than 1/8”, by means of stenciling, stamping or labeling as near the valve end as practical.  Oxygen shall meet the requirements of the United States Pharmacopoeia for medical or breathing oxygen.  Compressed oxygen shall not be used in open circuit SCBA’s that have previously used compressed air, or in supplied-air respirators.

1-19
Air Compressor Equipment

The compressors for supplying air shall be equipped with necessary safety and standby devices.  Compressors shall be constructed and situated so as to avoid entry of contaminated air into the system, and suitable in-line air purifying sorbent beds and filters installed in the system.  A receiver of sufficient capacity to enable the respirator wearer to exit from a contaminated atmosphere shall be provided.  If an oil-lubricated compressor is used, it shall be equipped with a continuous reading carbon monoxide system.   Should the carbon monoxide concentration exceed 10 PPM or when the discharge air temperature exceeds 110% of the normal operating temperature, an alarm shall be actuated.  If a continuous reading carbon monoxide monitoring system is not used, the air from the compressor (while operating at normal temperature) shall be tested for carbon monoxide on weekly intervals or for each use whichever is less frequent.  Records of the results of such tests shall be maintained for the previous 6 months.  Alarm systems required in this section shall be tested and calibrated at least monthly.

1-19.1
Air Line Coupling

Air line coupling shall be incompatible with outlets for other gas systems to prevent inadvertent connection of air line respirator with irrespirable gases or oxygen.

1-19.2
Air Pressure

The air pressure at the hose connection to positive pressure respirator equipment shall be within the range specified in the NIOSH approved equipment list.

1-20
Medical Surveillance

According to CAL-OSHA asbestos standard (Title 8: Article 110, Section 5208 (http://www.dir.ca.gov/Title8/5208.html), the employer must provide a medical examination for all employees who may be exposed to more than 0.01 asbestos fibers per cubic centimeter for thirty days or more per year or who are required to wear negative pressure respirators.

Negative pressure respirators use cartridges to filter out specific contaminants, versus air-supplied respirators that are connected to a clean supply of air from outside of the work area.

This standard also outlines the requirements for maintaining medical surveillance.  The Job Supervisor shall comply with this standard.

1-21
SCBA for Emergency and Rescue

Each location identified as needing SCBA equipment for emergency and rescue shall have a minimum of four 30-minute, open-circuit, self-contained breathing apparatus available (SCBA).  The units may be demand or pressure-demand type.

1-21.1
Methods of Compliance

The Standard requires the use of Engineering or Work Practices Control to reduce exposures to the permissible limit or below.  However, if such controls cannot get exposure down to the permissible limit, they have to be used anyway to reduce the exposure to the lowest level possible.  At this point, the controls can be supplemented with respirators.  Engineering Controls are preferred because airborne concentrations are reduced at the source and the controls are not highly subject to human errors.  As a check, mechanical ventilation systems utilized as Engineering Controls must be tested at least once every three months.

1-21.2
Air Supply

Compressed gaseous air may contain a low concentration of oil.  If 
high-pressure oxygen passes through an oil or grease-coated orifice, an explosion or fire may occur.  Therefore, compressed gaseous oxygen shall not be used in open-circuit-type SCBA that have previously used compressed air.  Breathing gas containers shall be marked in accordance with American National Standards method of Marking Portable Compressed Gas Containers to Identify the Material Contained, ANSI Z48.1-1988.

1-21.3
Spirometry Testing

An indication of status, at least for incidental respirator use, can be made with the Force Vital Capacity (FVC) and the Force Expiratory Volume 
1-Second (FEVI) tests.  Use medical requirements for evaluation and the physician will decide what test is appropriate.  Individuals who have any physical problems should not be assigned to emergency or rescue work where SCBA is required
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SECTION 2 – HAZARD IDENTIFICATION

Several factors control the selection of a proper respiratory protection device for any given job.  The job supervisor must be knowledgeable of the type of hazard for which a given type of respiratory equipment is approved and should not permit its use for protection against hazards for which it is not designed (i.e. particulate filter respirators are of no value as protection against solvent vapors, injurious gases or lack of oxygen).  Use of chemical cartridge respirators where gas masks are required or to use chemical filtering types where atmosphere supporting of self-contained units must be employed, are also common misuses.

For a precise selection, the limitations of a particular device within a given atmosphere must be considered (i.e., a dust, mist, or fume respirator used when particulate concentrations are high, will allow very little exposure time before becoming clogged).  The proper selection in this case may well have been use of an airline respirator that allows greater exposure time thus increasing productivity and safety.  From the standpoint of fire hazard, neither pure oxygen nor air containing more than 23 percent oxygen is to be preferred to ordinary air for use in SCBA or line-supplied respirators (pressurized hoods, etc).

2-10
Oxygen Deficiency

Proper selection of respiratory equipment starts with identification of the hazard.  First, it must be determined if an oxygen deficiency exists.  If this is questionable, such as in the case of confined spaces, use of an Oxygen/Combustible Gas Analyzer shall be employed.  Atmospheres that contain less than 19.5 percent oxygen will require use of an air-supplied respirator.  Working in confined spaces, pits, vaults, tanks, pipelines, and tunnels that initially contained sufficient oxygen fall in this category.  Testing shall be conducted with sufficient frequency to ensure dangerous air contamination and/or oxygen deficiency does not develop during the performance of any operation.  Only properly trained personnel shall work in an oxygen deficient atmosphere.  Table II in Title 8; Section 5144 describes different oxygen content exceptions based on altitude of the project where atmosphere-supplying respirators are appropriate.

2-11
Toxic Contaminants

Toxic contaminants, gaseous, particulate, or gaseous particulate forms can be found in oxygen sufficient atmospheres.  They may be immediately dangerous to life and health.  Selection of proper respiratory equipment for toxic contaminants can require extensive testing and analytical analysis to determine the hazard.  It may also be as simple as realizing that a sand blasting operation produces a respiratory problem and requires respiratory protection.  In most cases, for the type of work performed within the Department, identifying toxic contaminants will require knowledge by the supervisor of the materials being utilized on the job.  It must also be realized that selection of the proper respiratory device is dependent upon the toxicity level of the contaminant.  Whether or not a given toxic substance is dangerous to life or health depends upon the confinement of the area being worked in, and the resulting concentration of toxic material being released.

2-11.1
Particulate Hazards

Dusts, sprays, and mists are comprised of particulate matter which may not be seen with the naked eye.  In most cases, the supervisor should be aware of the hazardous material either through the job activity (e.g., sand blasting, grinding, WMD response, cutting, heating, sanding, spraying), or through the materials being used (e.g., pesticide, asbestos, wood, lead paint, nuclear material, etc.).

2-11.2
Asbestos Fibers

Asbestos fibers are too small to be seen with the naked eye.  Testing by a certified technician of the asbestos fiber area is required.  Personnel engaged in asbestos removal shall be trained and certified by an approved institution.

2-11.3
Gases and Vapors

The knowledge of potentially dangerous gases and vapors within oxygen sufficient atmospheres is almost entirely dependent upon the knowledge of the materials being used for a job, the composition of the materials being worked upon, or the evidence surrounding a response.  For example, cutting and burning of galvanized metals produces toxic gases that can be injurious if adequate ventilation or respiratory equipment is not used.  The supervisor must be constantly alert of potential hazards not only from the products or materials in use, but also from the composition of the materials being worked upon.  Response to WMD incidents my result in confronting Mustard gas, Sarin, VX or some other form of toxic gas or vapor.

2-12
Effects of Overexposure to Toxic Materials

Effects from exposure to toxic materials when first encountered should also serve as warning that increased ventilation or respiratory equipment is needed.  Choking sensations, irritation to the mucous membranes, disagreeable odors and irritation to the eyes and nose should all serve as warnings.  Exposure to high concentrations for short periods or lower concentrations over longer periods may result in headache, intoxication, nausea, vomiting, muscular twitching and unconsciousness.  Symptoms will depend upon the material involved, and concentration of contamination.  All toxic materials do not affect all persons in the same manner.  Particularly in the case of odors, the first perception of odor should be taken as the warning.  In many cases, the olfactory sense becomes dulled or anesthetized to even stronger concentrations and odor levels that may follow.

2-13
Toxic Materials – Product Identification

Paints, pesticides, solvents and other products containing toxic materials are identified by their container label and the supervisor must adhere strictly to the precautions in their use.  Each manufacturer must furnish, upon request, a Material Safety Data Sheet (MSDS) for each material they sell.  The MSDS request should be included with material purchase order.  Every supervisor must maintain MSDS on all toxic materials under his/her supervision.  All employees shall have Hazard Communication and Safety Training.

“Signal Words” contained upon the label are intended to draw attention to the presence of hazard and to indicate the degree of severity.  The standard signal words used are:

“DANGER – POISON” (meaning highly toxic)

“WARNING” (meaning moderately toxic)

“CAUTION” (meaning slightly toxic)

Those materials requiring “use with adequate ventilation” will require respiratory protective equipment when used in confined spaces if adequate air moving ventilation systems cannot be employed.

Personnel exposed to dust, vapor, or mists of materials labeled “DANGER – POISON” or “WARNING” in open spaces shall also employ the use of suitable respiratory equipment if concentration values are above acceptable threshold limit values.

Threshold Limit Value (TLV) is a term used to express the airborne concentration of material to which nearly all persons can be exposed day after day without adverse effects.

The TLV’s are expressed in three ways:

· Time Weighted Average (TWA)

· Short-Term Exposure Limit (STEL)

· Ceiling Exposure Limit (TLV-C)

It should be recognized that in the use of toxic materials or work to be performed on materials that contain toxic substances, the supervisor has a limited number of choices to protect personnel.  When in doubt, the choice should be to use the safest level of protection.  If the exposure may be in excess of prescribed TLV, the use of air-supplied respiratory equipment shall be employed.  If any work situation appears to be questionable, the aid of the CAL-OSHA Consultation Service, Department’s Safety Engineer, or Industrial Hygienist shall be requested.

2-14
Friable Asbestos

All forms of friable asbestos have a tendency to break into asbestos dust of tiny fibers that float in the air and are inhaled or swallowed.  A potential health risk arises whenever asbestos fibers are set free resulting in asbestos dust.  Asbestos fibers are very small and cannot be seen by the naked eye.  These asbestos fibers become airborne during various industrial processes and may subsequently be swallowed.  Analyses, or sampling, shall be performed by a certified laboratory.  Many Department buildings were screened for asbestos in 1988.  Contact the Department’s Safety Engineer, or Industrial Hygienist, for additional information.

2-15
Hanta Virus

Precautions for workers who are regularly exposed to rodents, working in dwellings of persons with confirmed Hanta virus or buildings with heavy rodent infestations include the use of respirators to protect workers from aerosolized or potentially aerosolized Hanta virus (http://www.cdc.gov/ncidad/disease/hanta/hps).

2-16
SCBA for Emergency and Rescue

SCBA allow greater mobility since clean air in a tank is carried on the employee’s back.  The clean air flows through a regulator to the facemask.  Typically the air supply is rated for 30 minutes, but how long it lasts depends on the employee’s size, condition, and activity.  An alarm warns the employee when the air supply is low.  The employee’s body’s natural defense may work fine under normal conditions, but when exposed to breathing hazards, they need extra protection.  Otherwise hazards can penetrate and damage their respiratory system and other internal organs.

2-16.1
Breathing Air Standards

Carbon monoxide is the most toxic of the common contaminants in compressed air.  OSHA limits carbon monoxide in breathing air to a maximum of 10 ppm, carbon dioxide to a maximum of 1000 ppm and condensed hydrocarbons to a maximum of 5 Mg/m3.

2-16.2
Permissible Exposure Limits and Action Levels

Permissible Exposure Limit (PEL), Time Weighted Average (TWA) and Threshold Limit Value (TLV) all mean approximately the same thing.  In most cases, the action level is one-half of the permissible exposure limit.  OSHA reasons that an action level set below the permissible exposure limit will provide maximum employee protection with minimum employer burden.  It is necessary to begin employee exposure measurements and medical surveillance before concentration reaches TLV or PEL.

Where the results of environmental surveillance show that no employee is exposed to concentration above the action level, employers are exempt from certain medical measurements and training requirements of the Breathing Air Standards, unless there is a change in production, process, or control methods that could increase concentration.  Concentration in excess of the Lower Explosive Limit (LEL) are considered to be IDLH.  At or above the LEL, OSHA requires that respirators must provide maximum protection.  Such devices include pressure demand self-contained breathing apparatus and combination positive pressure supplied air respirators with egress cylinders.

2-16.3
ANSI Standards

ANSI Standards Relating to Respiratory Protection are:

· Compressed Air for Human Respiration
Z86.1-1989

· Practices for Respiratory Protection
Z88.2-1992

· Respiratory Protection During Fumigation
Z88.3-3-1983

· Identification of Air-Purifying Respirator Canisters 

and Cartridges
Z88.7-1989

· Marking Portable Compressed Gas Containers

(CGA C-4-1988)
Z48.1-1988

· Fit Test Methods
Z88.10-1980

· Eye and Face Protection
Z87.1-1979

· Physical Qualifications for Respirator Wearers
Z88.6-1984

· Respiratory Protection for the Fire Service
Z88.5-1981

· Color Code for Gas-Mask Canisters
K13.1-1967

SECTION 3 – SELECTION AND USE

The issuance and use of respiratory equipment demands utilization of the proper device dependent upon:

1.
The conditions for a specific job (toxic contaminants, biological hazards).

2.
The materials used for a specific job (Manufacturer’s label and instructions (MSDS) when dealing with toxic or potentially toxic materials are to be the prime source of information for product use).

3.
The work environment (open or confined space).  Lack of oxygen causes most confined space deaths.

4.
Limitations of a specific type of respiratory equipment.

The employees must be trained so that they are familiar with the equipment and know the limitations prior to use.  Therefore, the selection requires knowledge of the toxic contaminants involved, their tolerable limits, the work environment, and the limitations of specific types of respiratory equipment.  Use of mechanical ventilation systems within the Department are preferred over personal respiratory equipment when such systems are possible and practical.
3-10
Oxygen Deficiency

In oxygen deficient atmospheres only two types of devices are approved for use:

1. SCBA Pressure-Demand type with face-piece and escape provisions.  They are primarily meant for immediate and short duration operation (i.e., initial entry, inspection, rescue, troubleshooting, standby and escape service.)  Those apparatus used for inspection, troubleshooting, and short duration work shall be equipped with an approved low air warning device and provide a reserve supply of 4 to 6 minutes duration.

2. Air line continuous flow, helmet, hood, or suit with escape provisions.  Oxygen deficient atmospheres or atmospheres immediately dangerous to life or health that require long-duration exposure for work accomplishment, must be met with those apparatus.

3-10.1
Use of Equipment

For oxygen deficient atmospheres and atmospheres immediately hazardous to life or health, respirator use should conform to the General Industrial Safety Orders, Article 108, Confined Space (http://www.dir.ca.gov/Title8/sb7g16a108.html).

3-10.2
Poisoning through Skin Absorption

When work or response is conducted in atmospheres immediately hazardous to life or health, it shall be determined if the toxic hazard within the environment is comprised of a substance that is dangerously irritating or corrosive to the skin or is dangerously toxic through skin absorption.  Work or response conducted under these conditions will require use of a self-contained, impervious chemical suit.  Instances that occur during WMD events with agents such as Mustard gas or VX, etc. are instances where these conditions may occur.  Only properly trained personnel shall work in such environments.

3-11
Gaseous Hazards

Only properly trained personnel will conduct work in gaseous atmospheres immediately dangerous to life or health (IDLH).  Equipment approved for this type of environment is:

1. SCBA Pressure-Demand type, open or closed circuit equipped with full-face piece.

2.
Air Line Continuous Flow, Pressure-Demand type equipped with full face piece in combination with an auxiliary SCBA, operated in pressure demand or other positive pressure mode.

Toxic gases will, however, be encountered from paint vapors, solvents, cleaners, and other materials used by personnel throughout the Department in concentrations below LEL.

It is again, stressed that the job supervisor must be aware of:

· The toxic hazard potential of materials in use on any particular job

· Any toxic hazard potential as a result of materials being worked upon

· The confinement of the area in which the work is being conducted.

Only through this knowledge, can a supervisor be able to select proper respiratory equipment.

3-11.1
Air Line Respirators

The air line respirator is comprised of a hood, full-face or half-face mask with an exhalation valve connected by flexible hose to a control valve or demand regulator which is affixed to a harness or belt.  A quick disconnect coupling attached to the respirator assembly is the connection point to the compressed air supply line.

Where the demand type regulator is used, a “pressure demand” type is preferred as it maintains a slight pressure in the face-piece, which prevents contaminates from entering.  Those assemblies supplied with a control valve should be adjusted to assure a slight positive pressure within the face piece.  If the air compressors used to supply air line respirators are oil lubricated, they shall meet the requirements of section 1-19 of this handbook.

Air quality, air line couplings, and supplied air pressure shall meet the requirements of sections 1-18, 1-19.1, and 1-19.2 respectively.  The air line respirator provides complete respiratory protection from any atmosphere not immediately dangerous to life or health.  For work not requiring a great deal of mobility but demanding continuous respiratory protection, the use of the air line respirator is more desirable that the hose and mask or the chemical cartridge respirator.  The two latter types provide adequate protection, but offer a breathing resistance not present in the air line types and are consequently more fatiguing to wear.

3-11.2
Hose and Mask

Atmosphere not immediately dangerous to life can be worked in utilizing the hose and mask system, with a maximum hose length of 75 feet without blower and 300 feet with blower.

A large diameter, lightweight, non-kinking air supply hose with quick disconnect coupling is affixed to a belt or body harness.  A flexible tube(s) from the disconnect coupling is attached to the half or full-face piece.  Inhalation and exhalation valves within the facemask assure fresh air being drawn through the supply hose each time the user inhales.

As with any atmosphere-supplied respirator, it is mandatory that the supply be located away from any source of contamination.  The supply hose is not meant, nor designed, to be used for a safety line.  Therefore, a safety line must be employed and should be attached to a safety belt of the mask’s body harness if it is designed for this service.

3-11.3
Chemical Cartridge Respirator

The use of chemical cartridge and/or filter type respirator are, by far, the most common of all respirator systems used.  When properly used, they offer adequate protection for a large variety of toxic materials.  Because of their wide use, this type of respirator is misused more often than other respirators.

A chemical cartridge respirator is, in reality, a small gas mask.  Their use, however, shall be limited to atmospheres which are harmful only after prolonged or repeated exposure and which must contain at least 19.5 % oxygen and toxic concentrations not exceeding 0.1% by volume.

Chemical cartridges do not remove particulate contaminants.  Selection of a proper chemical cartridge can only be achieved if the toxic contaminant is identified.  In most cases, the toxic gas or vapor will be the result of the materials being used for the specific job and the manufacturer’s label and MSDS will aid in contaminant identification.

3-12
Particulate Hazards

The filter type respirators, air line respirators, and specialized abrasive blasting respirators are all approved for protective use from particulate hazards.

3-12.1
Dust, Mist, or Fume Respirators

Selection of a proper filter for a specific job is dependent upon the particulate hazard that may result from the materials being used or the materials being worked upon.  Dust, mist, and fume-type filters will not provide any protection from gases and vapors.  The filter is designed to remove airborne particles of toxic materials through entrapment of the materials in the filer media.  When a restriction of airflow through the filter is noted, it is becoming clogged and will eventually lose its effectiveness, therefore the filter must be replaced.  For many applications (e.g., spray painting, pesticide application, certain WMD responses and welding) the use of a filter-type respirator will not provide the required protection.  Combinations of filters and chemical cartridges must be employed.  Refer to paragraph 3-12.3, Chemical Cartridge Respirators.

3-12.2
Air Line Respirator

Refer to section 3-11.1 in this handbook.

3-12.3
Abrasive Blasting Respirator

The protection of personnel engaged in shot, sand, or other abrasive operations requires an abrasive-blasting respirator.  The blasting respirator is essentially a continuous flow air line respirator with the additional mechanical protection provided by the hood and helmet against air contaminated with high concentrations of rapidly moving abrasive particles.  During use, the air supply (approximately 6cfm) to the hood should be maintained at a slight positive pressure to avoid contaminants from entering the breathing air.  Air supplied to the respirator hood shall meet those requirements found in sections 1-18, 1-19, 1-19.1, and 
1-19.2 of this handbook.  Air line respirators are described in section 
3-11.1 of this handbook.

3-13
Gaseous and Particulate Hazards

Toxic contaminants most commonly encountered in the normal work process performed by Department personnel are of the gaseous and particulate type in atmospheres not immediately dangerous to life or health.  Exposure to atmospheres, other than possible oxygen deficiency, immediately dangerous to life or health will not normally be encountered.

Equipment approved for use in gaseous and particulate hazard atmospheres immediately dangerous to life or health are:

(1)
SCBA pressure-demand type and face piece with escape provisions, and

(2)
Air line continuous flow, helmet, hood, or suit with escape provisions.

In those cases where chemical removal of toxic gases is required, and mechanical filtration is also required for toxic particulate matter, combination-type canisters are available.  Specific information must be obtained from the manufacturer of the particular respirator that is to be used.

3-13.1
Chemical Cartridge Respirator with Filter

Chemical cartridge respirators and filter-type respirators are discussed in paragraphs 3-12.3 and 3-13.1, respectively.  Chemical cartridge respirators with filters are covered in these paragraphs.

3-14
Surface Preparation and Paint Application

Figures 3-1(1) and 3-2 describe typical activities and sets minimal standards.  Surface preparation and sand blasting must follow protocol set by the Lead Standard.

3-15
Pesticide Application

Pesticide application requires both chemical cartridge and filter-type respirators.  Consult the MSDS and product labeling prior to use.  For more information refer to the United States Department of Agriculture, Federal Insecticide, Fungicide and Rodenticide Act (http://pl.unm.edu/cwl/fedbook/fifra.html).

3-16
Non-toxic Dust and Paint Respirators

Nuisance dusts are defined as not toxic nor capable of producing fibrous tissue in the lungs.  They are annoying and may become dangerous in association with colds, bronchitis, pneumonia, or tuberculosis.

Nuisance dusts, generated by handling materials such as soft coal, ashes, cement, sawdust (in concentrations below the threshold limits), and non-toxic paint spray particles can be effectively filtered by a special line of lightweight, half-mask face piece, filter-type respirators specifically designed for this service.

These types of filter respirators fill a definite need in carrying out the normal work activity within the Department.  Because of limited capabilities, the job supervisor should carefully monitor their issuance and use.

3-17
Hanta Virus

Half-mask, air purifying (or negative-pressure) respirator with high-efficiency particulate air (HEPA) filter or a powered air-purifying respirator (PAPR) with HEPA filters should be used when working regularly around rodents, in dwellings with confirmed Hanta virus, or heavily infested buildings.  Other cleaning or disinfecting chemical products utilized in vector control may require consideration in selecting air-purifying respirator cartridges (www.cdc.gov/ncidad/disease/hanta/hps).

3-18
Glove Bagging

The glove bagging is used for the removal of pipe insulation with asbestos materials.  It consists of using a 6 to 12 mill bag, fitted with long gloves, a tool pouch, and an opening for water and a HEPA vacuum hose, for removal when the insulation contains asbestos.  Removal with a glove bagging should never be done on hot pipes, because the heat causes the bag to melt.  Only trained personnel shall do the removal and they shall follow the manufacturer’s instructions or procedures.  Air monitoring shall be conducted during and after glove bag projects as recommended in the OSHA approved asbestos removal procedures.  The exterior of the respirator shall be wiped with a damp rag when workers leave the area.  Respirator filters shall be disposed of as asbestos waste.  Department shall provide, at no cost to the employee, the appropriate respirator as specified in Figure 3-1(2) in this handbook in accordance with 29 CFR 1926.58(H)(2).

3-19
Self-Contained Breathing Apparatus (SCBA) for Emergency and Rescue

3-19.1
Self-Contained Breathing Apparatus

In open-circuit devices, breathing air is supplied from a cylinder to the mask, and then dumped into the atmosphere on exhalation.  The maximum allowed weight is 30 pounds, although modern half-hour units may weigh 10 pounds less.  Heavy work rates may be required during rescue situations while carrying SCBA’s.  Workers shall practice wearing the units so that they are familiar with the equipment.

3-19.2
Demand Flow

In demand flow systems, air is supplied only as the worker inhales from a high-pressure tank on his back.  Upon exhalation to the atmosphere, a valve shuts off the airflow until the next breath.  Demand flow systems adjust automatically to the worker’s breathing rate.  However, their application is sometimes limited because negative pressure within the mask or face piece during inhalation may permit leakage of contaminants.  Designed for economy of air use in relatively short duration tasks, demand flow systems use air from high-pressure, compressed air cylinders.

3-19.3
Pressure Demand

Pressure demand systems maintain positive pressure in the worker’s mask/face piece at all times by providing a constant air stream, with increase airflow delivered upon inhalation.  By continuously providing a small stream of air above atmospheric pressure, leakage of external contaminants into the mask or face piece is minimized.  The positive pressure aspect of the system enables it to be used in many applications, including atmospheres containing toxic contaminants.

3-19.4
Limitations

The amount of air in the unit, the ambient atmosphere pressure, and the type of work being performed limit the period over which the SCBA device will provide protection.  Doubling of the atmosphere pressure cuts service life of open-circuit devices in half.

The apparatus may have provisions for the wearer to select the demand or pressure-demand mode of operation, in which case the demand mode should be used only when donning or removing the apparatus.

3-19.5
When and Where to Wear SCBA

When it is impractical to remove harmful dusts, fumes, mists, vapors, or gases at their source, or where emergency or rescue protection against occasional and/or relatively brief exposure is needed, use of SCBA is required.

When interior structural fire fighting is involved in the work activity, a minimum of four workers must be on-site with at least two outside of the involved area and two inside the involved area.

When entering confined space at least two workers equipped with SCBA’s shall be on the job.  Standby worker shall be present with suitable rescue SCBA and shall have constant communications with the other worker all the time in case of any emergency information.

When not in use, SCBA’s should be packed in their carrying cases and stored at convenient locations so that the face piece and exhalation valve will rest in a normal position to prevent distortion.  The SCBA’s shall be stored at approved locations and shall be easily accessible during emergencies.

3-20
Law Enforcement Applications

When responding to incidents where the task is generally known to be that of single-issue hazards, such as specific, or combined, agents, the situation needs to be assessed to include the possibilities of other hazards.  Other toxic airborne materials may be present as a result of the primary agent effect.  The other materials may be gases or chemical fumes that have rendered the atmosphere unsuitable for occupancy due to the characteristics of those materials.  The protection you may have responded to the scene with may be inadequate to provide for your safety.  Always look for, and think about, secondary hazards.  Lacks of oxygen and potential ignition sources are a couple of the secondary conditions that can cause injury and death.

3-20.1
Riot Control

Tear gas (alpha-Chloroacetophenone) (DOT 1697) exposure is the most common exposure associated with riot control.  OSHA has a Permissible Exposure Limit of 0.3 mg/m3(0.05ppm) for this material.  The IDLH for the material is 15 mg/m3.  This agent requires a chemical cartridge and a dust and mist filter.

3-20.2
WMD Response – Biological

Biological agents are particles and will not penetrate properly assembled and fitted respirators.  Half-mask or full-face piece, air-purifying respirators with particulate filter efficiencies from N95 (for hazards such as pulmonary tuberculosis) to P100 (for hazards such as Hanta virus) are a minimal level of protection.

NIOSH recommendations vary depending on the circumstances of the exposure risk:

1. Pressure demand SCBA and Level A suits should be worn when responding to unknown or uncontrolled releases when the agent is airborne, the dissemination method is not known, the dissemination is still occurring, or there is no information on the duration of dissemination or the concentration of the material.

2. Pressure demand SCBA and Level B protective suits are appropriate when a suspected biological agent is no longer being generated and there may still be a splash hazard.

3.
Full face piece respirators with P100 filters or PAPR with HEPA filters are appropriate when it has been determined that the airborne concentration is low and the material was disseminated with a letter or package that can be easily bagged.  Technically trained individuals must determine these circumstances.  Other equipment such as gloves, coveralls, and booties should always be worn.

3-20.3
WMD Response – Toxic Agents

The type and concentration of the agent is critical in determining the appropriate response protective equipment.  Positive pressure SCBA is to be utilized whenever concentrations of these materials are high.

When concentrations are low (typically below IDLH) and above any PEL or REL levels, air-purifying respirators with proper cartridges provide adequate inhalation protection.  Full Face respirators should be utilized in these situations.

3-20.4
WMD Response – Nuclear

These hazards are typically particles.  Full-face, air-purifying respirators with HEPA type filters are adequate for this application.  Any breaks in the skin need to be covered.  Disposable over-clothing including gloves and booties are recommended.  Otherwise, clothing exposed should be discarded at decontamination.

PROTECTIVE EQUIPMENT AND APPARELTO BE USED DURING

SURFACE PREPARATION

	TYPE OF WORK
	WIRE BRUSHING,

CHIPPING,

SCRAPING,

AND GRINDING
	SAND BLASTING OPERATOR
	SAND BLASTING

(VICINITY WORKER)
	PAINT REMOVING
	SOLVENT CLEANING

	HOOD AIR LINE*
	O/C
	O/C
	C
	
	

	RESPIRATOR CHEMICAL CARTRIDGE
	
	
	
	C
	C

	RESPIRATOR PARTICULATE TYPE
	O/C
	
	O
	
	

	FACE SHIELD+
	O/C
	
	O
	O/C
	O/C

	GOGGLES
	O/C
	
	O
	
	

	COVERALLS AND HATS
	O/C
	O/C
	O/C
	O/C
	O/C

	GLOVES LEATHER
	O/C
	O/C
	O/C
	
	

	GLOVES RUBBER
	
	
	
	O/C
	O/C

	PROTECTIVE CREAM
	
	
	
	O/C
	O/C

	AIR MOVERS#
	
	
	
	C
	C


O = Open Area

C = Confined Space


O/C = Open and Confined Space

*
Airline hood shall always be used in confined spaces having a volume of less than 5,000 gals and as indicated.

+
Face shields shall always be used when working overhead and as indicated.

#
Air movers shall be used in confined spaces as indicated, except where sufficient ventilation is provided through opening.

FIGURE 3-1(1) Protective Equipment & Apparel – Surface Preparation

REQUIRED RESPIRATORS FOR ASBESTOS CONCENTRATIONS

	ASBESTOS CONCENTRATION

(Air Borne)
	REQUIRED RESPIRATOR

	Not in excess of 1 f/cc

(10 x PEL)
	Half-mask air purifying equipped with high efficiency filters.

	Not in excess of 5 f/cc

(50 x PEL)
	Full face air purifying equipped with high efficiency filters.

	Not in excess of 10 f/cc

(100 x PEL)
	Supplied air-operated, continuous flow mode.

	Not in excess of 100 f/cc

(1000 x PEL)
	Full face supplied air, pressure demand mode.

	Greater than 100 f/cc

((1000 x PEL)
	Full face supplied air, pressure demand mode.


FIGURE 3-1(2) Required Respirators for Asbestos Concentrations

PROTECTIVE EQUIPMENT AND APPAREL TO BE USED DURING

PAINT APPLICATION

	#  @
	Airline Hood

Brush*
	Airline Hood

Spray*
	Respirator Chemical Cartridge Brush
	Respirator Chemical Cartridge Spray
	Face Shield

Brush+
	Face Shield

Spray
	Gloves Leather
	Gloves Rubber

	Hot applied 

coal-tar & asphalt coatings
	
	C
	C
	
	O/C
	
	O/C
	

	Cold applied coal-tar coatings
	
	
	C
	C
	
	
	O/C
	

	Coal-tar epoxy coatings
	
	C
	C
	
	O/C
	O
	O/C
	

	Alkyd-type coatings
	
	
	C
	C
	
	
	O/C
	

	Phenolic oil varnish coatings
	
	
	C
	C
	
	
	O/C
	

	Catalytically cured phenolic & phenolic epoxy coatings
	
	C
	C
	
	O/C
	O
	O/C
	

	Vinyl coatings
	C
	C
	C
	
	O
	O
	O/C
	

	Wash primer
	
	
	
	
	C
	
	O/C
	

	Inorganic zinc coatings
	
	
	
	
	C
	
	
	O/C

	Chlorinated rubber paints
	
	
	C
	C
	
	
	O/C
	

	Laquers
	C
	C
	O
	
	O
	O
	O/C
	

	Water base paints ###
	
	
	
	
	
	
	
	O/C

	Shellac
	
	
	C
	C
	O/C
	
	O/C
	


O = Open Area

C = Confined Space

O/C = Open Area & Confined Space

*  Airline hoods shall be used in confined spaces having a volume of less than 5,000 gals and as indicated.

+  Face shields shall always be used when working overhead.

#  Air movers shall be used in confined spaces.

@ Coveralls and hats shall always be used when painting.

###  Constituents in water base paint may require respiratory protection if concentrations of those listed materials exceed the limits for the particular element.

FIGURE 3-2 Protective Equipment & Apparel – Paint Application 

PROTECTIVE EQUIPMENT AND APPAREL TO BE USED DURING

LAW ENFORCEMENT ACTIVITIES

	
	SCBA and pressure mode

Level A suit
	SCBA and

pressure mode

Level B suit
	Full face APR with CBRN

Level C
	APR with N-100 particulate filter

Level C
	PAPR with HEPA filter

Level C

	Tear Gas 

< IDLH concentration
	
	
	O/C
	
	

	Bio – Aerosol Unknown/high concentration Splash
	O/C
	
	
	
	

	Bio – Aerosol Unknown/high Concentration

No Splash
	
	O/C
	
	
	

	Bio- Aerosol

Low concentration
	
	
	
	O/C
	

	Mustard Gas

Unknown/high

Concentration
	
	O/C
	
	
	

	Mustard Gas

< IDLH and > PEL
	
	
	O/C
	
	

	Sarin,VX

Unknown/high

Concentration
	
	O/C
	
	
	

	Sarin,VX 

< IDLH and > PEL
	
	
	O/C
	
	

	Ricin

Unknown/high

Concentration
	
	O/C
	
	
	

	Ricin

Low concentration
	
	
	
	
	O/C

	CLAN LAB

Unknown/high

concentration
	O/C
	
	
	
	

	CLAN LAB

< or = PEL
	
	
	
	
	

	Radioactive particles
	
	
	
	O/C
	


O = Open Area

C = Confined Space

O/C = Open Area & Confined Space

**NOTE:  Monitoring confined space atmosphere for oxygen and other toxics is required.

FIGURE 3-3 Protective Equipment & Apparel – Law Enforcement Activities

SECTION 4 – RESPIRATOR FITTING

The fitting of respiratory equipment is the responsibility of the supervisors whose crews may be required to use respiratory equipment within their normal course of work.

4-10
Training Requirements

Prior to assuming the responsibility, Supervisors, or their designees, shall be trained in all the practical aspects of fitting respirators, and testing for their effectiveness.  Training of the Supervisor, or their designee, shall be done by a factory representative, a dealer-trained individual, or an educational-entity-trained individual and shall be knowledgeable to the extent that they may instruct employees in the respirator use.

4-10.1
Instructor

The person (instructor) who performs the respirator fit test shall be qualified and knowledgeable in the use and care of respirators and shall have been instructed by a factory representative, dealer-trained individual, or educational-entity-trained individual.  The instructor must have written documentation in the form of a certificate or letter that he/she has completed training.

4-10.2
Quantitative or Qualitative fit test

A qualitative or quantitative respirator fit test shall be used to determine the ability of each individual respirator wearer to obtain a satisfactory fit with all respirators.  The method of fit testing is described in Appendix A to Section 5144: (Fit Testing Procedures) (http://www.dir.ca.gov/Title8/5144.html).  These listed methods are mandatory for use in California for all respirator users.

A fit test shall be repeated when a person has a condition that may interfere with face piece sealing such as a significant change in weight (10% or more), dental change or any other condition that may affect the fit of the face piece seal.  The results of qualitative or quantitative respirator fit tests shall be used to select types, makes, and models of negative-pressure respirators for use by individual respirator wearers.

4-11
Fitting – General

Respirator annual fit testing shall be required at maximum 12-month intervals.  The wearer’s acceptance of a particular respirator depends on face piece comfort, 
non-interference with vision, weight of the device, and breathing resistance.  The necessity to form a good face-piece-to-face seal depends on the respirator design and the facial features of the user.

Facial hair such as beards, mustaches, and long sideburns will prevent a proper seal of the respirator face piece and leave the employee unprotected.  For this reason, employees that are required to use respiratory equipment requiring a face seal shall remove this facial hair so that a proper fit of the respirator can be assured.  The sealing surface shall not be obstructed by facial hair that extends or can extend under the rubber-sealing surface making contact with the face.  The seal area, as shown in Figure 4-1, shall be kept clean-shaven.

4-12
Positive Pressure Tests

Positive pressure tests are as follows:  Appendix B-1 of the 5144 Standard is to be utilized or other equivalent method (http://www.dir.ca.gov/Title8/5144.html).

4-12.1
Filter and Cartridge Respirators

Using the palm of the hand, block the opening of the exhalation valve(s) closed with your finger(s), exhale gently into the face piece.  The seal is satisfactory if a slight positive pressure can be maintained within the face piece without outward leakage of air around the seal area or through the inhalation valve.  Replace the exhalation valve(s) cover(s).

4-12.2
Self-Contained Gas Mask and Hose Mask Respirators

Using the palm of the hand, lock the opening of the exhalation valve.  If this is not possible, remove the exhalation valve cover and hold the valve closed.  Exhale gently into the face piece.  The seal is satisfactory if a slight positive pressure can be maintained without air leakage around the seal area or through the inhalation valve.  Replace the exhalation valve cover.

4-12.3
Air Line Respirators (with face piece)

Using the palm of the hand, block the opening of the exhalation valve.  If this is not possible, remove the exhalation valve cover and hold the valve closed.  Disconnect the flexible supply tube(s) and block the opening with the palm of the hand.  Exhale into the face piece.  The seal is satisfactory if a slight positive pressure can be maintained without leakage of air around the seal area.

4-13
Negative Pressure Tests

Negative pressure tests are as follows:  Appendix B-1 of the 5144 standard is to be utilized or some other equivalent method (http://www.dir.ca.gov/Title8/5144.html)

4-13.1
Filter and Cartridge Respirators

Close off the openings of the cartridges by covering with the palm of the hand(s); inhale gently so that the face piece collapses slightly.  Hold this for ten seconds.  If the face piece remains slightly collapsed during this period, the seal and exhalation valve is satisfactory.

4-13.2
Self-Contained Gas Mask, Hose Mask, and Air Line Respirators
(with face piece)

Remove the flexible supply hose(s) from the control valve, pressure regulator, canister, etc. and block the opening with the hand.  Inhale until the face piece collapses.  Hold for ten seconds.  If the face piece remains collapsed during these periods, the face seal and exhalation valve is satisfactory.

4-14
Individually-Assigned Respirators

Respirators assigned to individuals after being fitted and tested shall be marked to indicate to whom these were assigned.  This mark shall not affect the respirator performance in any way.  A record of the date of issuance and employee’s name should be maintained on a record sheet specially used for this purpose.  The Employee Respirator Use Record, Figure 4-2, is the Department’s standard respirator use form.

4-15
Protection Factors

A protection factor is a number obtained when the concentration of a contaminant outside the mask is divided by the concentration found inside the mask.  The protection factor is used to determine the maximum use concentration of a respirator.  For example, a half-mask respirator has a protection factor of ten and could be used in concentration up to 10 times the PEL.  The protection factor depends greatly on the fit of the mask to the wearer’s face.  Accordingly, the protection offered by any one respirator will be different for each individual person.

It is virtually impossible to measure the concentration inside the mask for each worker, all the time, during all the various activities.  Accordingly, protection factors, based on extensive research, have been developed for different categories of respirators.  Using these protection factors, it is easy to determine what type of respirator will maintain the concentration of asbestos fibers inside the mask below 0.01 fibers per cubic centimeter.  Specific protection factors for individuals can be measured through quantitative fit testing.

Each type of respirator has been assigned a protection factor by the American National Standards Institute’s “Practices for Respiratory Protection”.  OSHA had adopted these protection factors under the old standard.  NIOSH is the government agency responsible for testing and certifying respirators.

4-16
SCBA for Emergency and Rescue

Quantitative fit tests are recognized to be the best method for determining the face-piece-to-face seal and should be performed whenever negative-pressure SCBA’s are used.  Because of the expense of the equipment, it is also recognized that in most instances, in the training of the operator, only the quantitative methods of face piece fitting are conducted.

4-16.1
Pressure Demand Respirators

Respirator fit tests are required for pressure-demand respirators.  This is a requirement of the 2000 Standard.

FIGURE 4-1 Facial Hair

X

FIGURE 4-2 Employee Respirator Use Record
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SECTION 5 – MAINTENANCE AND CARE

A program for maintenance and care of respirators shall include the basic services:

1.
Inspection for defects – including leak test

2.
Cleaning and disinfecting

3.
Minor repair

4.
Storage

Under the supervision of a duly trained supervisor, those requiring its use shall properly maintain equipment to retain its intended effectiveness

5-10
Inspection

All respirators shall be inspected routinely before and after each use.  A respirator that is not routinely used, but kept for emergency use, shall be inspected after each use and at least monthly to assure proper operation.  Records of such inspections shall be maintained and recorded at the District.  Respirator inspection shall include the following as required:

1.
Cylinder condition and pressure

2.
Regulator condition and operation

3.
Tightness of connections

4.
Condition of the face piece, eyepieces and lenses, head bands, valves connecting tubes and hoses, harness canisters, filters and cartridges.

5-10.1
Elastomer Parts

Rubber or elastomer parts shall be inspected for pliability and signs of deterioration.  Stretching and manipulating rubber elastomer parts with a massaging action will keep them pliable and flexible while also preventing them from taking a set during storage.

5-10.2
Valves – Exhalation and Inhalation

Exhalation and Inhalation valves should be inspected when in daily use.  The valve edge should not be curled and the valve seats must be smooth and clean to effect good seating.  Rubber inhalation valves, after being rolled between the thumb and forefinger, should assume their original shape when placed on a table or flat surface.  If they do not, they must be replaced.

5-10.3
Face piece and Head Harness

The eyepiece or lenses should be examined for scratches, which would reduce visibility.  The retaining clamp affixing the eyepiece to the face piece should not be dented or distorted.  Snaps, hooks, buckles, and fasteners of the straps and harness should be examined for condition and wear.  The straps should not be stretched out of shape to the point that no elasticity remains.  The face piece, along the seal surface, should be smooth without nicks, cuts, or cracks.  Distortion of the seal surface, if correctable, should not be present.

5-11
Cleaning and Disinfecting

Each respirator shall be cleaned and sanitized to ensure that the respirator wearer is provided with a clean and sanitized respirator at all times.  A respirator issued for other than continuous personal use by a particular worker, such as with non-routine, emergency, or rescue use, shall be cleaned and sanitized after each use.  Cleaning procedures in Section 5144, Appendix B-2:  Respirator Cleaning Procedures (http://www.dir.ca.gov/Title8/5144.html) shall be utilized and are mandatory per Section 5144.

5-12
Repairs

Only employees having received training in this area shall do replacement or repairs.  No attempt shall be made to replace components or parts not designed for the specific respirator.  Adjustments and repairs beyond the manufacturer’s recommendations shall not be made.

5-13
Storage

Respirators shall be stored in a manner that will protect them against dust, sunlight, heat, extreme cold, excessive moisture, or damaging chemicals.  Respirators shall be stored to prevent distortion of rubber or other elasto-metric parts.  Respirators shall not be stored in such places as lockers and toolboxes unless they are protected from contamination, distortion, and damage.  Emergency and rescue-use respirators that are placed in work areas shall be quickly accessible at all times, and the storage cabinet or container they are stored in shall be clearly marked.

5-14
Cylinder Inspection and Testing

Cylinders provided for self-contained respiratory equipment used in emergency and rescue work shall be inspected monthly.  It shall be determined that they are free from rust, corrosion, dents and heavy scarring, that the service shut-off valve is operable and the threaded joint is clean and free from rust and corrosion.  Welds, if part of the cylinder construction, should be visually inspected for apparent soundness.  Cylinders shall be hydrostatically tested and inspected by certified service personnel as prescribed by the Department of Transportation (DOT) Regulation 49CFR. Part 178, once every five years for steel cylinders and once every three years for aluminum cylinders.

5-15
SCBA for Emergency and Rescue

5-15.1
Maintenance and Repair

In order to comply with ANSI Z.88.1, 2(81), NIOSH, and the Manufacturer’s Instructions, Districts shall develop a program to provide yearly certification and overhaul each SCBA every 2 or 3 years.  Complete documentation of test results shall be provided.  When sent away for service, the units shall have a maximum ten-day turn around.  Only trained personnel, equipped with tools and test instruments needed to adjust and repair SCBA, shall make repairs.

Composite cylinders shall be disposed of 15 years after the date of manufacture.  Respiratory equipment replacement shall be carried out in accordance with the manufacturer’s instructions.

5-15.2
Monthly Inspections

Because SCBA are used in emergency or rescue work, be sure to check that all parts of your systems-respirator hose, regulator and tank are working properly before entering a contaminated or confined space.

Special instructions for monthly inspections, handling, and storage after use of SCBA shall be provided to the operators.  The inspections records shall be kept as required.  The purpose of the inspection is to ensure that SCBA shall be available, in good working condition, during an emergency.  Face piece and corrugated breathing air tubes shall be stretched and inspected for cracks and defects in the material.

If the unit needs repair or replacement of parts, it shall be tagged “out of service” and removed from service by the operator immediately.

SECTION 6 – DEFINITIONS

	Atmosphere
	The gaseous mass found within a specific locale or area.

	Atmosphere Immediately Dangerous to Life or Health
	An atmosphere or environment which without the aid of respiratory equipment poses an immediate threat to life or an immediate threat of severe exposure to contaminants which are likely to have adverse delayed effects to health (IDLH)

	Atmosphere Not Immediately Dangerous to Life or Health
	An atmosphere or environment which without the aid of respiratory equipment will produce harmful effects or impairment over a period of time dependent upon toxic concentrations.

	Canister (air-purifying)
	A container with a filter, sorbent, or catalyst, or any combination thereof, which removes specific contaminants from the air drawn through it.

	Cartridge
	A small container filled with air purifying media.

	Corrosive
	An agent, when in contact with animal tissue, by chemical reaction will cause more or less severe destruction and with which the systematic effects are either of secondary nature or less pronounced than poisons.

	Dust
	A solid, mechanically produced particle with sizes varying from sub-microscopic to macroscopic or visible.

	Exhalation Valve
	A device that allows exhaled air to leave respirator and prevents outside air from entering through the valve.

	Face piece
	That portion of a respirator that covers the wearer’s nose and mouth in a quarter-mask (above the chin) or half-mask (under the chin) face piece or that covers the nose, mouth, and eyes in a full-face piece.  It is designed to make a gas-tight or particle-tight fit with the face and includes the headbands, exhalation valve(s), and connections for an air-purifying device or respirable gas source, or both.

	Filter
	A media component used in respirators to remove solid or liquid particles from the inspired air.

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

	Gas
	An aeriform fluid which is in the gaseous state at ordinary temperature and pressure

	Harmful
	As applied to dusts, fumes, mists, vapors, or gases means productive of injury or impairment of the normal functions of any part of the body thereof, except where such condition is transitory, infrequent or of short duration, not cumulative and does not endanger persons thereto.

	Harmful Exposure
	Exposure to dusts, fumes, mists, vapors, or gases of such duration and such concentration as to produce effects defined as harmful.

	Inhalation Valve
	A device that allows respirable air to enter a respirator and prevents exhaled air from leaving the respirator through the valve.

	Injurious Substance
	Materials which create harmful exposure or hazards of fire or explosion.

	Irritant
	An agent which in contact with animal tissue will cause a more or less severe inflammation not leading to destruction of tissues or to systematic effects.

	Mist
	A liquid condensation particle with sizes ranging from sub-microscopic through visible or macroscopic.

	Oxygen Deficiency
	As defined and specified within this manual, an atmosphere containing less than 19.5 % oxygen by volume, title 8, GISO, Section 5156(b)(3).

	Particulate Matter
	A suspension of fine solid or liquid particles in air, such as; dust, fog, fume, mist, smoke, or spray.  Particulate matter suspended in air is commonly known as an aerosol.

	Pesticide
	The terms “pesticide” or “pesticide chemicals” as used in this handbook are synonymous with the definition of an “economic poison” as defined under the United States Department of Agriculture, Federal Insecticide, Fungicide and Rodenticide Act.

	Physician
	Physician or other licensed health care professional (PLHCP).

	Pneumoconiosis-Producing Dust
	Dust which, when inhaled, deposited, and retained in the lungs, may produce signs, symptoms, and findings of pulmonary disease.

	Poison
	A substance which when taken in small quantities or low concentrations by mouth, inhaled or absorbed through the skin, rapidly jeopardizes life by other than mechanical or physical action.

	Respirator
	A device to protect the respiratory tract from harmful toxic contaminants through filtration, chemical reaction or a device which supplies air and/or oxygen to gain this protection.

	Threshold Limit Value (TLV)
	Refers to airborne concentrations of substances and represents conditions under which it is believed that nearly all workers may be repeatedly exposed day after day without adverse effect.  The Threshold Limit Values (TLV) are based on an 8-hour workday.

	Vapor
	The gaseous state of a substance that is solid or liquid at ordinary temperature and pressure.
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