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Chapter 1 - Noise – Hearing Conservation & Hearing Protection

1.1  Introduction                            

This chapter contains information on the effects, evaluation, and control of noise.  For assistance in evaluating a noise problem, contact the Responsible Safety Officer. 

1.2  Danger of Noise                         

Exposing the ear to high levels of noise may cause hearing loss.  This loss can be temporary or permanent.  Temporary hearing loss or auditory fatigue occurs after a few minutes exposure to an intense noise but is recoverable following a period of time away from the noise.  If the noise exposure is repeated, there may be only a partial hearing recovery and the loss becomes permanent.  Typically, significant hearing losses occur first in the frequency range of 3,000 to 6,000 hertz (Hz).  Losses in this frequency range are not critical to speech perception, and the individual usually is completely unaware of this initial symptom.  With longer exposures, the hearing loss spreads to lower frequencies, which will affect speech perception.  Workers' Compensation laws regard hearing losses in the speech frequency range of 500 to 3,000 Hz as being compensable. The evaluation of hearing loss due to noise is complicated by the fact that hearing acuity normally decreases with increasing age.  Further, the losses associated with age are quite similar to those caused by excessive noise since the hearing for high frequency sounds is most affected in both instances.  Hearing impairment may also result from infections, tumors, and degenerative diseases. 

1.3  ACGIH Standards                         

OSHA has prescribed the limits established by the American Conference of Governmental Industrial Hygienists as a standard for occupational noise exposure. Both the sound pressure level of the noise and the total duration of the noise exposure are considered to determine if these limits are exceeded.  The sound pressure levels are expressed as dBA or decibels A-weighted.  A-weighting filters are used when measuring sound levels to more accurately predict the response of the human ear to different frequencies. When the daily noise exposure is composed of two or more periods of noise of different levels, their combined effect must be considered rather than the individual effect of each. Exposure to continuous noise above 115 dBA is not permitted without ear protection. Personnel must not be exposed to impact noises exceeding 140 dBA.  Impact noises occur at intervals of greater than one per second.  For example, the noise made by a metal shear. 

1.4  Reducing Noise Exposure                 

Noise exposure can be reduced by using engineering controls, administrative procedures, or personal protective devices. Engineering Controls Reduction of noise production at the source: Proper design of new machines Modification of present machines Proper repair and upkeep of equipment Use of appropriate mufflers Use of vibration dampeners on machines Reduction of noise transmission: Increase distance between noise and personnel exposed Construction of barriers between noise source and personnel Sound treatment of ceilings and walls Administrative Procedures: Job schedule changes Personnel rotation Personnel Protective Devices: Ear plugs Earmuffs Federal and state occupational safety and health regulations require that whenever employees are exposed to excessive noise levels, feasible engineering or administrative controls must be used to reduce these levels. When these control measures cannot be completely accomplished and/or while such controls are being initiated, personnel must be protected from the effects of excessive noise levels.  Such protection can, in most cases, be provided by wearing suitable protective hearing devices. The appropriate Medical Services provider and/or the supervisor of the Department will supply ear plugs for employees upon request or before going into a high noise area.  There is a need for medical supervision when ear plugs are used because their effectiveness depends on proper fitting. Only approved plugs should be used.  Ear plugs should be cleaned daily to prevent ear infections. Protection greater than that provided by a single device can be obtained by wearing ear plugs under an earmuff.  While the reduction provided by wearing both devices simultaneously is considerably less than the sum of the individual attenuations, it is still greater than when either device is worn separately. 

1.5  Measurement                             

The measurement of hearing is called audiometry.  Audiometric tests are used to determine whether or not the hearing of workers is adversely affected by noise. The appropriate Medical Services provider will give a pre-employment audiometric test to every employee who will regularly work in a high noise area.  Thereafter, an audiometric test is given to all such employees at the time of their periodic physical examination. In addition, all employees whose noise exposures equal or exceed an eight-hour, time-weighted average of 85 dBA will be given an initial baseline audiometric test that must be preceded by at least 14 hours without exposure to workplace noise. Thereafter, the test will be repeated annually. To reduce unwanted noise, the audiometric test is administered by placing each individual in a sound insulated booth.  Earphones are placed on the individual's head and a microprocessor audiometer presents a series of fixed frequency pure tones between 500 and 8000 Hz in each ear.  These frequencies include the most useful range of hearing, as well as those frequencies most likely to show changes as a result of exposure to damaging levels of noise.  By comparing tests taken at successive intervals, it can be determined how an employee's hearing ability is affected by a noisy environment. 

1.6  Other Noises                            

Nuisance noises are noises that are not intense enough to cause hearing loss but that do disturb or interfere with normal activities, such as: Speech communication Telephone communication Listening to TV or radio broadcasts Concentration during mental activities Relaxation Sleep The amount of interference is dependent upon the intensity of the noise and its characteristics, such as steady versus intermittent noise, high or low pitch.  The amount of interference may also depend upon the person's personality, attitude toward the source, familiarity with the noise, and the intrusiveness of the noise.  What is music to one ear may be noise to another! 

1.7  Hearing Conservation

The noise and hearing conservation program is intended to protect employees from noise induced hearing loss (NIHL) caused from exposure to noise in the workplace.

1.7.a   Scope and application

[Company_Name] will have a complete sound level survey conducted to determine which operations will require a compliance program and which personnel must be included in a hearing conservation program.  Until that survey is completed, the following table applies:

	1.8  Hearing conservation and hearing protection requirements

	Compliance requirements
	Sound level range (dBA)
	Description of activities/operations
	Hearing protection required/voluntary

	No compliance requirements
	<80 dBA
	Most shop activities do not require hearing protection
	Voluntary

	Hearing conservation recommended
	80 – 85 dBA
	Inside control room during BOB operation
	Voluntary

	OSHA hearing conservation required
	>85 dBA
	
	

	OSHA PEL and hearing conservation requirements
	>90 dBA or >115 dBA peak
	Abrasive blasting
	Required

	
	
	Coil grinding and surface grinding
	Voluntary if grinding <2 hrs per day; required if grinding >2 hrs per day

	
	
	Heat treating using torches
	Required

	
	
	Induction heating; ring removal
	Required

	
	
	Inside motor room (BOB)
	Required; NRR 32

	
	
	Outside control room near BOB (within 100')
	Required; NRR 20

	
	
	Welding/brazing
	Required if welding or brazing for more than 2 hrs/day

	
	
	
	


NRR – Noise Reduction Rating

1LT – Low Threshold

2HT – High Threshold

1.9  Responsibilities

1.9.a   Program Administrator / Safety Director

The program administrator duties include:

1. Conducting or arranging for a complete sound level survey with audio dosimetry where desirable;

2. Providing hearing protection in the form of ear plugs and ear muffs;

3. Providing training in noise and the hearing conservation program;

4. Assuring that audiograms are provided by a facility with proper audiometric training, booths, and experience;

5. Development of a compliance program if necessary;

6. Record keeping.

1.9.b   Employees

Each employee must be aware of the contents of this noise and hearing conservation program, and:

1. Utilize hearing protection where required or voluntary;

2. Undergo audiometric testing (hearing tests) when included in a hearing conservation program; 

3. Undergo training in noise and the hearing conservation program.

1.10  Program Elements

A sound level study must be performed to characterize equivalent sound level exposure for all activities and operations in the shop.  Based on this study, individuals are either included or excluded from hearing conservation requirements.  Table 1 will be modified to reflect actual measurements and calculated equivalent sound levels.

1.10.a   Hearing conservation program

A hearing conservation program is implemented if equivalent sound levels exceed 85 dBA (based on the OSHA low threshold criteria).  This program includes the following:

1. The hearing conservation program will be in effect as long as excessive noise exists in the shop areas as determined by the sound level measurements.  Measurements are to be taken at least every 3 years;

2. Initial baseline audiograms will be given to all individuals, and audiometric testing will be repeated annually;

3. Test booths which meet the criteria stated in the OSHA Standard, § 29 CFR 1910.95, and audiograms will meet the following requirements:

a. A person trained and skilled in audiometric testing will perform the audiometric tests.  The certified audiometric technician must meet the "Training requirements specified by the Intersociety Committee on Audiometric Technician Training, or who is certified by the Council for Accreditation in Occupational Hearing Conservation (CAOHC)."

b. Audiograms will be reviewed by an audiologist, otolaryngologist, or qualified physician.  If significant threshold shifts are found, follow-up retesting, re-evaluation of hearing protection, counseling and referral to a physician will be provided;

c. The audiometer will meet ANSI S3.6-1969 "Specifications for Audiometers" for limited range pure tone audiometers and will be calibrated as specified by OSHA;

4. Permanent significant threshold shifts will be entered on OSHA Form 300 if determined to be work related;

5. If noise characteristics and generators change and sound levels exceed 90 dBA averaged for an 8 hour day for any individual(s), a compliance program will be implemented; 

6. Initiation of a personal protection equipment program, including training.  Where required, a qualified individual should perform custom fitting. Use of hearing protection devices is voluntary but highly recommended;

7. A noise survey will be performed if new or changed processes are suspect of changed noise levels, or whenever engineering controls are initiated to determine abatement.

1.10.b   Compliance Program

In addition to the hearing conservation program (above), a compliance plan is required if equivalent sound levels exceed 90 dBA (based on the OSHA high threshold criteria).  This program includes the following:

1. Detailed sound level study to determine sources of noise which are responsible for exposures to equivalent sound levels exceeding 90 dBA (include spectra, octave band analysis);

2. Initiation of engineering noise control studies;

3. Planning and initiation of feasible administrative controls;

4. Use of hearing protection devices is mandatory;

5. Follow-up audiometric testing, annually;

6. Installation of engineering controls or process changes to reduce noise at the source;

7. A noise survey will be performed if new or changed processes are suspect of changed noise levels, or whenever engineering controls are initiated to determine abatement.

1.10.c   Program evaluation

The program administrator will conduct periodic evaluations of the workplace to ensure that the program elements are being implemented.  The evaluation will include workplace observations, consultation with employees and foremen who work in noisy areas, sound level surveys, and review of records.  Deficiencies will be addressed and corrected as they are identified.

1.10.d   Documentation and Record Keeping

The following materials are maintained online on the company network and in the program administrator’s office:

1. This Noise and Hearing Conservation Program;

2. Copies of all training and medical records for all employees included in the hearing conservation program;

3. Complete records on each employee tested will be maintained for 5 years beyond employment, including a record or each audiogram made on each individual tested. 
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