
A Sample Program For Implementation and Management of an Effective Industrial Hygiene Program

1.0.

Definition of Industrial Hygiene

Industrial Hygiene is both the art and science of anticipation, recognition, evaluation and control of risk factors that adversely affect physical, mental and social health, arising in and from the course of employment.  The goal of industrial hygiene practice is implement preventative intervention to eliminate or reduce unnecessary employee exposure to potentially harmful substances in the occupational workplace.

2.0.

Industrial Hygiene & Environmental Monitoring


2.1.
PURPOSE

The purpose of Industrial Hygiene & Environmental Monitoring is to establish consistent sampling, analytical, and evaluation procedures to ensure quality assessment of 
real or potential health risks resulting from exposure to physical, chemical, biological and/or ergonomic risk factors.


2.2.
REQUIREMENTS

The organization shall designate and train an individual to conduct monitoring and/ interpret results.  This individual shall be responsible for implementing and administering an industrial hygiene monitoring program.  Typical program components include:



•  Hazard identification



•  Development of a site sampling strategy/protocol



•  Sampling



•  Maintain chain-of-evidence assurance



•  Evaluation of results



•  Communication of results, in writing, to affected employees



•  Initiating appropriate corrective action


2.3.
BASELINE DATA COLLECTION



Industrial hygiene monitoring shall be conducted for all substances for 
which there is potential for exposure.  Results shall be recorded, and used as a 
base for comparison of any future exposures.  Records shall be kept, at least, on 

computer in a relational database application (Example:  FileMaker Pro) to allow 
for ease of statistical analysis and evaluation.


2.4.
PERIODIC RE-SAMPLING



Periodic re-sampling shall be conducted when exposure conditions 
change, where there are specific regulatory requirements, in response to 
employee concerns, and/or in accordance with the following table:

< 25%
of PEL or TLV*
Every two years

25% — 50%
of PEL or TLV*
Every year

> 50%
of PEL or TLV*
Every six (6) months until two (2) consecutive samples are below 50% of PEL or TLV*

*  Use the lower value


2.5.
PERIODIC RE-SAMPLING: SPECIAL HAZARDS



Highly toxic materials, carcinogens, mutagens, and teratogens may need to 
be re-sampled more frequently than the schedule in § 24.01.79.2.d, above.


2.6.
SAMPLING PROCEDURES AND METHODOLOGY



All sampling shall be conducted in accordance with sampling procedures 
specified in the most recent OSHA Technical Manual and/or OSHA Chemical 
Information Manual.  The most current edition is available on the OSHA CD-ROM 
or from the OSHA Web Site at http://www.osha.gov.  When specific OSHA 
sampling procedures are not available and/or not established, NIOSH or ACGIH 
sampling procedures shall be used.  In the event that no standardized sampling 
procedures are established, The Director of the Texas Occupational Health and 
Safety Institute should consulted to identify an alternate procedure.


2.7.
DOCUMENTATION 



All monitoring data shall be recorded on a standardized Monitoring 
Worksheet (See Appendix Section).  Equivalent documentation is acceptable, 
especially computerized documentation in a relational database, providing it 
includes the following:



•  Name & job title of individual or area sampled 



•  Person performing the sampling/monitoring



•  Description of operation, process and/or job



•  Contaminant of concern



•  Documented chain-of-custody



•  Results compared to standards




~  PEL, TLV, OEL ...




•  Sampling & analytical methodology



•  Instrumentation, media, etc.



•  Pre and Post-sampling sampling calibration information



•  Location identity:  TAMUS component, campus, college, school, 



    department, program, laboratory , room, etc.


2.8.
SAMPLING PRINCIPLES



i.  Air Contaminants



•  Personal monitoring is preferred over area monitoring



•  Full-shift monitoring is preferred over partial-shift monitoring




•  Several samples representing the work area should be taken across all 


    shifts



•  For extended work shifts, the PEL or TLV shall be modified (lowered) 


    using the Brief and Scala model (See Appendix Section).



ii.  Noise



•  Dosimetry is preferred over instantaneous sound-level meter readings



•  Several samples representing the work area should be taken across all 


    shifts



•  For extended work shifts, the percentage dose shall be modified 



    (lowered) using the formula specified in Appendix 3.  



iii.  Thermal Stress



•  Monitoring shall be conducted in accordance with ACGIH guidelines.


2.9.
REFERENCE



•  29 CFR 1910.1000, Air Contaminants.  Occupational Safety and Health 

    Standards for General Industry.



•  Threshold Limit Values (TLVs) for Chemical and Physical Agents and 


    Biological Exposure Indices(BEIs).  American Conference of 



    Governmental Industrial Hygienists. (current edition)   



•  Patty’s Industrial Hygiene and Toxicology.  John Wiley & Sons. 



    (current edition)

Appendix A

Industrial Hygiene:

A Sample Program

Air Monitoring Worksheet

(Insert)
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Industrial Hygiene:

A Sample Program

Noise Monitoring Worksheet

(Insert)

Appendix C

Industrial Hygiene:

A Sample Program

Thermal Stress Monitoring Worksheet

(Insert)

Appendix D

Industrial Hygiene:

A Sample Program

Brief & Scala Model for Adjusting Occupational Exposure Limits on Non-Traditional Workshifts

GUIDELINES FOR APPLYING THE B&S MODEL

1.  
Where the PEL or TLV is based on systemic effect (acute or chronic), the 
Exposure Limit Reduction Factor (RF) will be applied , and the reduced 
PEL/TLV will be considered as a time-weighted average (TWA). 

2.
The B&S Model is not applicable to work schedules less than seven to eight 
hours (<7 to 8) per day, or less than thirty-five (<35) hours per week.

3.
A reduction in an occupational exposure limit is probably not necessary for 
chemicals whose primary effect is irritation, since the threshold for irritation 
is not likely to be altered downward by an increase in the number of hours 
worked each day.

4.
To adjust the occupational exposure limit, multiply the PEL or TLV by the 
calculated the Exposure Limit Reduction Factor (RF), as shown:



Adjusted Occupational Exposure Limit = RF * (PEL or TLV)  

EXTENDED WORKSHIFTS


In a 12-hour workday, the period of exposure to toxicants is 50% greater than in the standard 8-hour workday, and the period of recovery between exposures is shortened by 25%, or from 16 to 12 hours.  Repeated exposures during longer workdays may, in some cases, stress the detoxification mechanisms to a point that accumulation of a toxicant might occur in target tissues, and that alternate pathways of metabolism might be initiated.  If higher peak blood levels were to occur during longer shifts, these could conceivably cause acute cellular damage that would not occur during standard work schedules.


Brief & Scala emphasized that unless worker exposure to systemic toxicants is lowered, the daily dose will be greater, and due to the lesser time for recovery between exposures, peak tissue levels may be higher during extended work shifts than during normal shifts.  The B&S Model for adjusting exposure limits is intended to ensure that this will not occur.  The calculated Exposure Limit Reduction Factor (RF) is multiplied by the PEL or the TLV to determine the adjusted PEL/TLV for the extended workshift, as shown .

RF FORMULA




          (   



Where, 
S   =  hours per standard shift (8-hour shift)




h   =  hours worked per day for extended shift





R   =  recovery period, in hours, standard shift (R = 24 -8 = 16)




RF =  Exposure Limit Reduction Factor

THUS, FOR A 12-HOUR WORKSHIFT





SOURCE

R. S. Brief and R. A. Scala,  Occupational Exposure Limits for Novel Work Schedules,  American Journal of Industrial Hygiene, v36, pp. 467-471 (1975).

Appendix E

Industrial Hygiene:

A Sample Program

Adjusting Noise Exposure Limits for Extended Workshifts

MODIFICATION OF ACTION LEVEL


At many locations, employees may be scheduled to work compressed workweeks or workshifts greater than eight (8) hours in duration.  In these situations, the Noise Exposure Limit for hearing conservation is modified from the 85 dBA Action Level.

DETERMINATION OF THE NOISE EXPOSURE LIMIT


When employees routinely work shifts greater than eight (8) hours in duration, the following formula shall be used to determine the Noise Exposure Limit in A-weighted decibels:

Adjusted Noise Exposure Limit  =  90  +  16.61 log [50%/(12.5) (x)]


where, x is the actual exposure duration in hours

ADJUSTED NOISE EXPOSURE LIMIT FOR COMMON EXTENDED WORKSHIFTS

Exposure Time (hours)
Noise Exposure Limit (dBA)

8
85.0

10
83.4

12
82.1

16
80.0

3.0.

Hearing Conservation


3.1.
Purpose



The purpose of the Hearing Conservation program is to protect the 
hearing of employees exposed to noise levels in excess of 85 dBA.  All TAMUS 
employees exposed to an 8-hour time-weighted average exposure at of above 85 
dBA must be included in a formal hearing conservation program.


3.2.
COMPONENTS OF THE HEARING CONSERVATION PROGRAM



The Hearing Conservation Program will include at least the 
following components:



•  Sound-Level Monitoring



•  Personal Dosimetry



•  Audiometric Testing



•  Training



•  Hearing Protective Devices (HPDs)



•  Recordkeeping


3.3.
SOUND-LEVEL MONITORING

3.3.1.  
Monitoring of noise exposure levels shall be conducted to accurately identify employees who are exposed to noise levels at or above 85 dBA, and to identify sources of excessive noise. 

3.3.2.
Monitoring shall be repeated whenever a change in process, operations, equipment or controls is suspected of affecting noise exposures.

3.3.3.
Employees are entitled to observe the monitoring procedures; and must be notified of the monitoring results, in writing.



3.3.4.

Refer to § 2.0, “Environmental Monitoring” and 





Appendices. 


3.4.
AUDIOMETRIC TESTING



3.4.1.
Audiometric testing monitors the sharpness or acuity of an 



employee’s hearing over time, and provides an opportunity for 



employers to educate employees about their hearing and the need to 


protect it.



3.4.2.
Audiometric testing shall be made available to all employees who 



have exposure levels at or above 85 dBA for an 8-hour time-



weighted average. 



3.4.3.
A professional audiologist (specialist dealing with hearing), 



otolaryngologist (physician specializing in diagnosis and 



treatment of disorders of the ear, nose and throat), or 




physician must be responsible for the audiometric testing 



program.  Professional audiologists and trained technicians may 



conduct audiometric testing.  The professional does not have to be 



present when a qualified technician is conducting the testing.  The 



professional’s responsibilities include overseeing the program 



and the work of the technicians, reviewing problem audiograms, 



and determining whether referral is necessary. 



3.4.4.
The baseline audiogram is the reference audiogram against 



which future audiograms are compared.  They must be obtained 



during the initial employment medical evaluation.



3.4.5.
The annual audiogram must be conducted within one (1) year of 


the baseline audiogram.  It is important to test heating on an 



annual basis in order to identify changes in hearing ability.  The 



annual audiogram must be routinely compared to the baseline 



audiogram to determine whether the audiogram in accurate and to 



determine whether the employee has experienced a change in 



hearing ability; i.e., to determine if a Standard Threshold Shift 



(STS) has occurred.  A STS is defined as an average shift in either 



ear of 10 dB or more at 2,000, 3,000, and 4,000 Hz.  An 




averaging method of determining a STS was chosen because it 



diminishes the number of persons falsely identified as having a 



STS who are later shown not to have had a change in hearing 



ability.  Annual audiograms must be preceded by fourteen (14) 



hours without exposure to workplace noise; however, it is 




permissible to use HPDs as a substitute for this requirement. 



3.4.6.
Employees shall be notified in writing within 21 days from 


the time the determination is made that their audiometric test 



results show a STS.  Some employees with a STS may need to be 



referred for further testing if the professional determines that 



their test results are questionable, or if they have an ear problem 


of a medical nature which is thought to be caused or aggravated by 



wearing HPDs.  If the suspected medical problem is not found to be 


related to wearing HPDs, the affected employees shall be advised 



that they should seek medical assistance.



3.4.7.
Follow-up procedures shall include the fitting or re-fitting of 



STS-identified employees with adequate HPDs.  Affected employees 


shall be shown how to use HPDs, and shall be required to wear 



HPDs.    



3.4.8.
A subsequent audiogram may be substituted for the original 



baseline audiogram, if the professional supervising the Hearing 



Conservation Program determines that the employee’s STS is 



persistent.  This substitution will ensure that the same shift is not 


repeatedly identified.  The professional may also decide to revise 



the baseline audiogram if an improvement in hearing has 




occurred.  This will ensure that the baseline reflects actual 



hearing thresholds to the extent possible.   


3.5.
TRAINING




Training shall be provided at least annually for all employees 


exposed to 85 dBA or greater for an 8-hour time-weighted average.  


Training shall include, at least:



•  the effects of noise



•  the purpose, advantages, disadvantages, and attenuation (amount of 


    noise reduction) of various types of HPDs



•  the selection, fitting, and care of HPDs



•  the purpose and procedures for audiometric testing


3.6.
HEARING PROTECTIVE DEVICES



3.6.1.
Hearing Protective Devices (HPDs) shall be readily 



available to all employees exposed to an 8-hour time-weighted 



average of 85 dBA or greater, at no cost to employees.



3.6.2.
HPDs shall be worn by all TAMUS employees 





•  exposed to an 8-hour TWA of 85 dBA or greater





•  entering an area in which hearing protection is required 



3.6.3.
TAMUS employees shall have the opportunity to select their HPDs 



from at least three (3) suitable styles.



3.6.4.
HPDs shall be evaluated to ensure that they attenuate noise 




exposures to less than 85 dBA.  When using the noise reduction 



rating to assess hearing adequacy, the appropriate method for 



estimating the adequacy of hearing protection attenuation as given 



in Appendix B of 20 CFR 1910.95, shall be used.  Following is the 


OSHA Method for estimating the A-weighted TWA:

Estimated dBA  =  Actual dBA Sound Level 




3.7.
RECORDKEEPING




Noise exposure measurement records shall be kept for five (5) 


years.  Audiometric test results shall be maintained for thirty (30) 


years after employment ceases.  Audiometric test records must include, at 

least:



•  The employee’s name and job classification



•  The employee’s most recent noise exposure measurement(s)



•  The test date and the examiner’s name



•  The date of acoustic or exhaustive calibration



•  Measurements of background sound pressure levels in the audiometric 


    test room(s)


3.8.
RECORDING HEARING SHIFTS




Work-related hearing shifts of an average of 25 dBA or more at 


2,000, 3,000, and 4,000 Hz in either ear shall be recorded on the OSHA 


200 Log in the illness column.  


3.9.
AUDIOMETER CALIBRATION




The functional operation of the audiometer shall be checked:



1.
DAILY, before each day’s use by testing a person with known stable 


hearing thresholds (biological calibration).  If there are 




deviations of 10 dBA or greater, the unit shall be acoustically 



calibrated before any further testing is performed.



2.
ANNUALLY.  An acoustic calibration shall be conducted annually.  



The annual calibration shall be contracted to a qualified agency.



3.
BI-ANNUALLY.  An acoustic calibration shall be conducted bi-



annually.  The annual calibration shall be contracted to a qualified 



agency. 


3.10.
AUDIOMETER CALIBRATION RECORDKEEPING




For on-site audiometers, records of the required calibrations 


shall be documented and maintained indefinitely.  If a mobile or external 


audiometric testing service is used, review and copy their audiometer 


calibration records.


3.11.
Program Evaluation




An annual audit of the Hearing Conservation Program shall be 


conducted by qualified EHS personnel.


3.12.
ENGINEERING CONTROLS




Where feasible, engineering control measures are 



preferred to eliminate or reduce noise exposure, over either 



administrative controls (job rotation, limiting exposure times, etc.) or 


the use of personal HPDs.


3.13.
REFERENCE



•  29 CFR 1910.95, Occupational Noise Exposure.  Occupational Safety 


    and Health Standards for General Industry.

4.0.

Management of Thermal Stress

4.1.
PURPOSE




The purpose of the Thermal Stress Management Program is to 


identify and reduce the risk of thermal stress related disorders, 



especially heat stress disorders.  The natural climate in Texas results in 


TAMUS employees being at increased risk of heat stress, and, thus, 


special emphasis programs are necessitated to reduce the risk and 



occurrence of heat stress disorders. 


4.2.
PROGRAM REQUIREMENTS




Each location shall develop and implement a Heat Stress 


Management Program, to include at least the following:



•  Recognition of the three(3) major types of heat stress disorders and 


    their associated symptoms   




1.  Heat Cramps




2.  Heat Exhaustion




3.  Heat Stroke



•  How personal life-style choices can prevent or reduce heat-related 

    disorders. 



•  How fluid intake can prevent or reduce heat-related disorders.



•  First-aid for heat-related disorders.



•  How clothing chalice can affect heat stress.



•  How Work-Rest Regimes can prevent or reduce heat-related 


    disorders.



•  How acclimatization can prevent or reduce heat-related disorders.


4.3.
MEDICAL SURVEILLANCE




Employees shall be required to report to the location’s medical 


facilities when symptoms of heat-related disorders are recognized or 


manifest, in both themselves and/or their co-workers.  Employees who 


take medications which may increase their likelihood of heat-related 


disorders shall report the use of such medication to their supervisor and 


to the appropriate medical personnel.


4.4.
REFERENCE



• Threshold Limit Values (TLVs) for Chemical and Physical Agents and 


    Biological Exposure Indices(BEIs).  American Conference of 



    Governmental Industrial Hygienists. (current edition)

5.0.

Laboratory Safety Management


5.1.
PURPOSE




The purpose of the Laboratory Safety Management Program 

is to reduce toe risks of employee exposure to hazardous chemicals in 


laboratories.


5.2.
PROGRAM REQUIREMENTS





Each location shall meet the following minimum requirements:



5.2.1.
Develop and implement a written Laboratory Safety Management 



Program.



5.2.2.
Develop and implement a written Chemical Hygiene Plan 



(CHP) for each TAMUS location engaged in the laboratory use of 



hazardous chemicals as defined at 29 CFR 1910.1450(b).  The 



following elements, at least, shall be included in the written CHP:




•  Safe, Standardized Operating Procedures



•  Criteria for control measures to reduce employee 




    exposure(s)




•  Requirements for fume hoods and other engineering 




   controls



•  Employee information and training



•  Permit System for identified, specific laboratory operations, 


    procedures, or activities of significant hazard




•  Provisions for medical consultation and for medical 




    examinations 




•  Designation of personnel responsible for implementation of 



    the  CHP, including a Chemical Hygiene Officer (CHO) for 


    each affected , and an on-site Chemical Hygiene Board to 



    review chemical acquisitions


5.3.
EVALUATION




An annual audit of the Laboratory Safety Management Program, 


including the CHP and the Chemical Hygiene Board, shall be conducted by 


the TAMUS EHS Manager, or official designee.  All chemical incidents and 


their resolution shall be evaluated, and the results/findings incorporated 


into necessary program improvements.   


5.4.
REFERENCE



•  29 CFR 1910.1450, Occupational Exposure to Hazardous Chemicals in 


    Laboratories.  Occupational Safety and Health Standards for General 


    Industry. 

6.0.

Bloodborne Pathogens


6.1.  
PURPOSE

The purpose of the Bloodborne Pathogens Program is to reduce the probability of biological infections to employees with potential occupational exposure to bloodborne pathogens, resulting in or from the course of employment. 


6.2.
COVERAGE GUIDELINES




The Bloodborne Pathogens Program covers all employees 



who can be “reasonably anticipated,” as a result of performing their 


duties, to have contact with blood and other potentially infectious bodily 


fluids and materials.  This may include personnel who administer first-


aid treatment, emergency response personnel, security personnel, 


housekeeping personnel, emergency medical technicians, physicians, 


nurses, faculty, EHS personnel, and other staff.


6.3.
PROGRAM REQUIREMENTS 



6.3.1.
Each location shall establish a written bloodborne 





pathogens Exposure Control Plan designed to eliminate or 



minimize employee exposure.  This Plan shall be reviewed and 



updated annually.



6.3.2.
A written schedule for cleaning and decontamination shall be 



implemented.  All equipment and working surfaces shall be cleaned 


and decontaminated after contact with blood and other potentially 



infectious materials. 



6.3.3.
The Hepatitis B vaccine and vaccination series shall be made 



available to all employees identified as having potential exposure 



to blood and other potentially infectious materials.  Employees who 


decline to accept the Hepatitis B vaccine shall sign a declination 



agreement.  All employees shall have the right to decline the 



Hepatitis B vaccine, and the right to reverse this declination at a 



later date.  Supervisory and management personnel shall 




strive to educate and motivate at risk employees to accept the 



Hepatitis B vaccine.  



6.3.4.
Employees identified as having an occupational exposure or 



potential for exposure shall participate in a BioHazard 




Management Training Program.  Training shall be provided 



at the time of initial assignment to tasks where occupational 



exposure may occur, and at least annually thereafter.  The 




Training Program shall contain at least the following components:




•  A copy of the text of the OSHA Standard




•  A general explanation of the epidemiology and symptoms of 



    bloodborne illnesses




•  An explanation of the modes of transmission of bloodborne 



    pathogens 




•  An explanation of the Exposure Control Plan, and a means by 



    which the employee can obtain a copy of the Plan




•  An explanation of the appropriate methods for recognizing 



    activities that may involve exposure to blood and other 




    potentially infectious materials




•  An explanation of the use and limitations of methods that will 



    prevent or reduce exposure, including:  appropriate 




    engineering controls, work practices, and personal protective 



    equipment (PPE)




•  Information on the types, proper use, location, removal, 



    handling, decontamination, and disposal of PPE




•  An explanation of the basis for selection of PPE




•  Information on the Hepatitis B vaccine, including information 



    on its efficiency, safety, method of administration, benefits of 



    being vaccinated, and that the vaccine and vaccination are 



    available free of charge




•  Information on the appropriate actions to take and persons to 



    contact in an emergency situation involving blood or other 



    potentially infectious materials




•  An explanation of the procedure to follow if an exposure incident 


    occurs, including the methods of reporting the incident, and the 



    medical follow-up that will be made available.




•  Information on a post-exposure evaluation and follow-up that 



    the employer is required to provide for the employee following 



    exposure.



6.3.5.
Warning labels shall be affixed to containers of regulated waste.  



Appropriate “Red bags” with the BioHazard symbol, may be used 



in place of labels if all affected employees are trained on this 



alternative.  



6.3.6.
Accurate medical records shall be established for each employee 



with occupational exposure.  Records shall be maintained for at 



least the duration of employment, plus thirty (30) years.



6.3.7.
Training records shall maintained for at least three (3) years 



from the date at which the training occurred.  


6.4.  
REFERENCE



•  29 CFR 1910.1030, Occupational Exposure to Bloodborne Pathogens.  


    Occupational Exposure to Bloodborne Pathogens 

7.0. 
Respiratory Protection

              7.1. 
Purpose

The purpose of 29.01.72.2 is to establish a respiratory protection program to coordinate the selection, use, and maintenance of respiratory protection devices (RPD) in order to :

7.1.1.
Protect employees from exposure to potentially harmful exposures to toxic and hazardous substances; 

                   
7.1.2.
Allow employees to work safely in hazardous work environments; 

7.1.3.
Provide protection for employees in the event evacuation from a hazardous environment is required. 

              7.2. 
Responsibility

Each location is responsible for developing and implementing a Respiratory Protection Program to safeguard the health and safety of affected employees.

              7.3.
Terminology

7.3.1.
Respiratory Protective Devices (RPD) or Respirators shall include: all single-use dust masks, half-face and full-face masks with canisters or cartridges, self-contained breathing apparatus (SCBA), and airline systems.  RPD's also include both disposable and reusable devices. 

7.3.2.
Immediately Dangerous to Life and Health (IDLH) is a condition that either poses an immediate threat to life or an immediate threat of severe exposure to contaminants such as radioactive materials, which are likely to have adverse delayed effects on health. Whenever a person is required to remain in an IDLH environment, the "Buddy System" must be utilized. Communications (visual, voice, or signals) shall be maintained such that one individual will be unaffected by any likely incident and have the proper rescue equipment & training to be able to assist the others in case of emergency. 

              7.4. 
Medical Examination

7.4.1.
Before using a RPD, the employee shall be examined by a physician to determine whether or not s/he can wear respiratory protection safely. The physician should determine the employee's prevailing health and physical conditions. Additionally, an annual evaluation should be made to determine if the employee can continue to wear respiratory protection.

7.4.2.
The following personnel should receive medical examinations in accordance with the Health Assessment & Medical Evaluation protocols of 29.01.72. 

· All HAZMAT team members 

· All fire brigade members who will participate in structural firefighting 

· Any individual assigned to a task which would require the use of a RPD in normal duties 

· Any individual who might be required to wear a self-contained breathing apparatus (SCBA) in an emergency situation and remain in that area to aid in evacuation or shut-down. 

7.4.3.
Personnel designated to use a "mouth-bit" or other emergency escape RPD, and immediately evacuate a contaminated area are not be required to undergo a medical examination. The TAMUS member may elect to require this examination locally. 

              7.5. 
Respirator Selection

7.5.1.
Before selecting any RPD: 

· Be familiar with the chemical & physical properties, the toxicity, and the concentration of the chemical(s) of concern 

· Evaluate the area in which the chemical(s) is to be used 

· Consider consequences of RPD failure 

7.5.2.
The ANSI and OSHA standards and NIOSH Respirator Decision Logic can be used as guidelines for the selection of appropriate RPD's. Consult the specific chemical's Material Safety Data Sheet (MSDS) to determine whether a particular type of RPD is appropriate. 

7.5.3.
There are three (3) major categories of RPD's: atmosphere-supplying, air-purifying, and combination. SCBA's carry their own supply of air; do not require a breathing line to the external atmosphere; and can be used in IDLH atmospheres.  Air-line respirator not carry their own air supply, but obtain air from bottles or compressors. With such devices, the wearer is connected via a hose to the supply. When using a compressor, the following criteria are mandatory: 

· Contaminated air must not enter the system; 

· Purifying and absorbent beds must be installed and maintained; 

· The backup air supply must be of sufficient capacity to permit self-rescue in the event of compressor failure; 

· Carbon monoxide (CO) alarms must be present and maintained; 

· The air-line couplings must be incompatible with other gas handling systems; 

· Bottled air must be Grade D or better. 

· Air-purifying devices are the most commonly used RPD's. There are three types of air-purifying devices: gas & vapor, particulate, and combination. 

· Air-purifying devices shall not be used in atmospheres deficient in oxygen  (less than 19.5% by volume). 

7.5.4.
All RPD's shall be NIOSH/MSHA approved. 

7.5.5.
Employee selection, prior to fit-testing: 

· Each employee shall be allowed to select a comfortable respirator from at least three (3) sizes. The employee shall understand that s/he is being asked to select the RPD which provides the most comfortable fit; that each RPD represents a different size and shape: and that the RPD will provide adequate protection only if fitted properly. 

· The employee shall be shown how to don a RPD; how to position it on the face; how to set strap tension; and how to assess a "comfortable" RPD. A mirror shall be available to assist the employee in evaluating the fit and positioning of the respirator. 

· The employee will hold each facepiece up to his/her face and eliminate those which are obviously not providing a satisfactory fit. 

· The selected facepiece shall be donned and worn for at least five (5) minutes to assess comfort. If the employee is not familiar with using a particular RPD, s/he should be directed to don the mask several times and to adjust the straps each time, in order to become adept at setting proper strap tension. 

· Assessment of fit, should include reviewing the following points with the employee: 

1. Proper chin placement 

2. Proper nose position 

3. Strap tension 

4. Fit across nose bridge 

5. Provision for safety glasses 

6. Ability to talk 

7. Tendency to slip 

8. Self-observation in mirror 

9. Adequate time for assessment 

· The employee shall conduct the conventional negative and positive pressure fit checks, per ANSI Z88.2-1980. 

· The employee is now ready for fit testing. 

· The employee shall be given the opportunity to select a different facepiece and be re-tested if, during the first two (2) weeks of on-the-job wear, the chosen facepiece becomes unacceptably uncomfortable. 

              7.6.
Respirator Fit Testing

7.6.1.
Qualitative fit testing shall be conducted for all personnel designated to use a RPD as part of their normal job or in an emergency situation. 

7.6.2.
There are three (3) methods of qualitative fit testing, per Appendix C of 29 CFR 1910.1001. Testing must be in accordance with these protocols and must be documented. 

1. Isoamyl Acetate Protocol (the preferred method) 

2. Saccharin Solution Aerosol Protocol 

3. Irritant Fume Protocol 

7.6.3.
RPD's shall not be worn when conditions prevent obtaining a good facepiece-to-face seal. Periodic evaluations should be conducted to ascertain that employees have not developed these conditions. Applicable conditions include: 

1. Growth of facial hair 

2. A scull cap that projects under the facepiece 

3. Temple pieces of glasses which interfere with the facepiece-to-face seal 

7.6.4.
After satisfactorily passing the fit test, the employee shall be questioned again regarding the comfort of the chosen RPD. If it has become uncomfortable, another model shall be tried. 

7.7.
Training for Respiratory Protection

7.7.1.
All employees using respirators must receive both initial and annual refresher instruction and training in the proper use of RPD's and their limitations. The training must include allowing employees the opportunity to: 

1. Handle the RPD's 

2. Have it properly fitted 

3. Test its facepiece-to-face seal 

4. Wear the RPD in normal air for a familiarity period 

5. Wear the RPD in a test atmosphere 

7.7.2.
The employees should be informed of the particular hazard, its toxicity, why this RPD is used, and what engineering steps are being taken to reduce/eliminate the hazard, if possible. 

7.7.3.
If the respirator is to be cleaned & disinfected by the individual employee, s/he should be shown how to do it, informed of the required cleaning frequency, and educated about proper storage and inspection techniques. 

7.8.
Individual Assignments

7.8.1.
RPD's should be assigned on an individual basis, whenever possible. RPD's should also be permanently marked to identify the individual to whom the respirator is assigned. This marking must not interfere with the performance of the RPD in any way. 

7.9.
RPD Storage

7.9.1.
RPD's must be stored in a convenient, clean, and sanitary location. Either the original container or a plastic bag/box with effective closure is acceptable for storage. The RPD should not be stored where it could be exposed to direct sunlight, dust, heat, extreme cold, excessive moisture, or damaging chemicals. Do not store RPD's in tool boxes, personal lockers, drawers, etc., unless the RPD is protected in a proper container. 

7.9.2.
RPD's for emergencies must be stored in compartments constructed for that purpose. These compartments should be readily accessible, with their locations clearly identified, and access unobstructed. 

7.10 
RPD Cleaning & Disinfection

7.10.1.
The cleaning process should include removing the filters, cartridge or canisters; washing in a cleaning disinfectant or detergent solution; rinsing; disinfecting; rinsing; and air drying. Disinfectant tablets or solutions may be used. Care should be exercised to choose detergents and disinfectants that will not damage RPD materials and components. Where appropriate, the manufacturer's recommended cleaning agents should be used. 

7.11.
RPD Inspection

7.11.1.
During the cleaning procedure, RPD's shall inspected for tightness of connections and the condition of the facepiece, straps, valves, connecting tube and canisters. Rubber or elastomer components shall be inspected for pliability and for signs of deterioration. the inspection is required before and after each use, for RPD's in routine use. SCBA's must be inspected at least monthly. 

7.11.2.
Documented records of inspection dates, findings and corrective actions must be maintained for all RPD's designated for emergency use. 

7.12.
Respiratory Protection Program Evaluation

7.12.1.
Regular inspections to determine the effectiveness of the respiratory protection program must be scheduled and implemented. Inspection results and corrective actions should be documented. 

7.13.
RPD Purchasing Controls

7.13.1.
All RPD's and associated equipment must be approved by the location’s EHS department/office. It is acceptable to issue RPD's through stores, or by a department/office other than EHS, provided the training, fit testing, and controls outlined in 29.01.72.2 are followed. The TAMUS member's EHS should maintain a well-documented inventory of the number and type of RPD's at the location and a listing of the designated users. 

7.14.
Recordkeeping

7.14.1.
Records of respiratory protection training, medical examination results & recommendations, and fit testing shall be maintained at least in the location's EHS department/office. 

7.15.
Single-Use Respirators ("dust masks")

7.15.1.
Single-use respirators, commonly known as "dust masks" or "paper masks," are considered to be air-purifying respirators, and are acceptable for use only in nuisance dust situations where particulate levels have been documented to be well below the Permissible Exposure Limit (PEL). The actual exposure must be determined by industrial hygiene personal air monitoring, as described in 24.01.79 

7.15.2.
Employees electing to wear single-use respirators must receive training and instruction in how the respirator is worn, and on the proper conditions and limitations of use, storage, and disposal. Fit-testing and medical examination of single-use respirator users may not be necessary when used for the individual employee's convenience for documented exposures well below the PEL. 

7.16. 
Requirements for Respiratory Protection 

7.16.1.
If the RPD itself could present an adverse health condition if any specific requirement is not observed, then the requirements of 29 CFR 1910.134,1910.94, and 1910.1001 shall apply, and shall be addressed in employee training. 

7.16.2.
Examples of adverse health conditions may include: 

· A dirty/contaminated respirator that is causing dermatitis; 

· An employee's health is being jeopardized by wearing a RPD, due to an inadequately evaluated medical condition; 

· An ingestion hazard is created by an improperly cleaned RPD 

· An improper type of RPD; e.g., a single-use respirator ("dust mask") being used in an atmosphere of organic vapors. 

7.17. 
References

· OSHA, 29 CFR 1910.94, Ventilation 

· OSHA, 29 CFR 1910.134, Respiratory Protection 

· OSHA, 29 CFR 1910.1001, Asbestos, Appendix C Qualitative and Quantitative Fit Testing Procedures 

· ANSI, Z88.2-1980, Practices for Respiratory Protection 

· NIOSH, Respirator Decision Logic 

· Respiratory Protection Handbook. Revoir, W. H., and Bein, C. T. Lewis Publishers; New York. 1997. ISBN 0-87371-281-1 
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