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HEARING CONSERVATION 
EFFECTS OF NOISE ON THE EAR 

The ear is an extremely sensitive organ that can be permanently damaged by high noise levels. 
 

The ear is composed of three main parts: 
1. outer ear or pinna - the fleshy cartilaginous projecting portion of the external ear 
2. middle ear - contains the tiny bones known as the hammer, anvil, and stirrup 
3. inner ear - contains the nerves associated with hearing 

 

When nerve cells in the cochlea inner ear are damaged, hearing is lost. Repeated exposure to high noise 
levels permanently damages the nerve cells. The damage usually occurs first in the nerve cells responsible 
for detecting high frequencies which is the 4000 - 6000 Hz range. These frequencies are not used in 
normal human speech. As a result, a person may have a serious hearing loss and not even be aware of it. 
Damage to nerve cells eventually progresses into the lower frequency ranges. When damage occurs in the 
300 - 3000 Hz, understanding normal speech becomes difficult. 
Hearing aids can provide some assistance to a person with impaired hearing, but they are not very 
satisfactory to most people. 
 

NOISE CONTROL 
As with any hazard, the best thing to do is eliminate equipment and operations that produce high noise 
levels from the workplace. Often, this is not possible. 
Equipment can be modified to reduce noise. Several effective engineering controls can be used: 
• move the noise farther away from employees 
• enclose the noise source 
• install vibration dampeners 
• install mufflers 
• install sound baffles and sound absorbent materials 
• active sound cancellation 

 

Hearing protection can be used to protect workers from high noise levels. When hearing protection is 
provided, workers must be responsible and use it according to the requirements of their company. 

 
HEARING PROTECTORS 

Hearing protectors are generally designed to block the air conduction path that noise takes into the body. 
Blocking the path causes the energy levels experienced by the nerve cells in the cochlea to be greatly 
reduced, hopefully below the harmful level. 
No one type of hearing protection is best for all situations. Several factors must be considered when 
selecting hearing protection, such as: 
• noise level 
• Noise Reduction Rating (NRR)  
• comfort 
• fit 
• interference with other PPE 



• hygiene 
• frequency of donning 

 
VERY HIGH NOISE ENVIRONMENTS 

Ear plugs and ear muffs can be used together in very high noise environments. However, the NRR’s of the 
two hearing protectors cannot be directly added because the decibel scale is a logarithmic scale. The best 
you can expect is six decibels higher than the highest individual NRR (this is a great improvement). 
 
Hearing protectors are ineffective at very high noise levels (130 dB+) because at such high noise 
levels, sound enters the ear by bone conduction. 

RESPIRATORY PROTECTION 
Respirators must be worn in oxygen deficient atmospheres and in atmospheres where air 
contaminants exceed the PEL or TLV-TWA and are not controllable by any other means.  
If you must wear a respirator, OSHA requires that your employer establish a written respiratory protection 
program. This program must include: 
• user medical evaluation  
• hands-on training with the particular respirator you are expected to use 
• face fit testing 

 
RESPIRATOR SELECTION 

Selecting the appropriate respirator for a particular situation can be very complex and requires specialized 
knowledge. OSHA requires that the atmospheric hazards and the corresponding respirators be identified in 
the company’s written respiratory protection program. 
There are many types of respiratory protection ranging from simple dust masks to gas masks, sandblasting 
hoods and SCBA. 
If air contaminants cannot be identified, a Self-Contained Breathing Apparatus (SCBA) must be 
used. SCBA’s must also be used in oxygen deficient atmospheres. 
 

SELECTION FACTORS 
• Contaminant 
• Concentration 
• Warning Characteristics 
• Oxygen Levels 
• Respirator Protection Factors 
• Duration of Work 

 
AIR PURIFYING RESPIRATORS (APR’S) 

An APR is a respirator that takes the surrounding atmosphere and improves it by removing a contaminant. 
There are two main types of APR: 

 
1. FILTER APR’S  (for particulates) 
Examples of filter APR’s include: 

• 3M Dustmask 
• ½ face HEPA 

These respirators are designed to remove particulates that are dusts and fumes. Do not use particulate 
respirators for spray painting! 
 



2. CHEMICAL CARTRIDGE APR’S   (for gases and vapors)  
Examples of chemical cartridge APR’s include: 

• ½ face APR’s with spray paint cartridges 
• military gasmasks 

The cartridges used in this type of respirator are usually designed for very specific hazards. They may 
provide little or no protection from hazards other than the one for which they are designed. 

 
ATMOSPHERE SUPPLYING RESPIRATOR (ASR'S) 

An ASR is a respirator that uses an air supply independent of the surrounding atmosphere. Air is supplied 
either from a breathing air compressor or from breathing air stored in compressed gas cylinders. 
No matter where the air comes from to supply the ASR, it must be of very high purity. OSHA requires that 
the air quality meet or exceed the Compressed Gas Association specification for Grade “D” air. 
There are two main types of ASR’s: 
 
  1 - SUPPLIED AIR RESPIRATORS (SAR’S) - sometimes called Hoseline Respirators 

Breathing air is supplied to SAR’s from remote cylinders or from a breathing air compressor. A 
sandblasting hood is an example of a SAR. 
Breathing air hoseline fittings used on SAR’s must be incompatible with all other gas fittings in the 
work area. 
SAR’s cannot be used above the IDLH concentration of the contaminants in the atmosphere, and they 
cannot be used in oxygen deficient atmospheres. 
 

  2 - SELF-CONTAINED BREATHING APPARATUS (SCBA’S) 
A SCBA is a respirator that includes a stored air supply carried by the user, some SCBA’s also have a 
hoseline capability. 
There are three main types of SCBA: 

1. escape-only units 
2. hoseline work units 
3. work/rescue units 

Before using a respirator, the wearer must have a medical evaluation to learn if they have any physical 
limitations. The first step in a medical evaluation is filling out the OSHA-mandated questionnaire. The 
medical questionnaire is then reviewed by a Licensed Health Care Provider (LHCP). Base on their review 
of the questionnaire, the LHCP determines if a physical examination is required. 
 

Several conditions may pose problems for respirator users: 
• lung (pulmonary), heart (cardiovascular), and brain disease 
• glasses and contacts 
• back injuries 
• claustrophobia 

 
FACE FITTING  

Facefit testing is done to assure that there are no leaks in the face seal. A face fit must be conducted for 
each type of respirator used. 
 

There are many possible causes of leaks in a face seal, including: 
• head size and shape (narrow face, high cheek bones, hollow temples, etc.) 
• wrinkles 
• missing dentures or teeth 
• facial hair 



• scars 
• wrong size mask 

 

A respirator user must not have facial hair that interferes with the face seal! 
Facefit testing must be done annually and anytime a person undergoes a physical change that may affect 
the seal. 

 
TRAINING  

Before wearing a respirator, the user must receive training. Training must include a general overview of 
respiratory protection and information concerning the specific respirator that will be used. Your employer 
must provide the information concerning the respirator that you are expected to use. 

 
 

INSPECTION 
A visual inspection and a function check must be conducted before a respirator is used. If anything is 
damaged or missing, the respirator must not be used.  Emergency respirators are required to have a 
documented inspection, at least monthly. 

 
USE 

Always perform a negative and positive face seal check when donning a respirator. 
You must be familiar with the emergency procedures for your respirator, in case the respirator fails in a 
hazardous atmosphere. Some respirators have special emergency features, such as a bypass valve. If a 
problem develops while wearing a respirator, leave the area immediately. 

 
 

SERVICE LIFE  
The filters and cartridges used on APR’s must be changed frequently to be effective. Filters must be 
replaced when breathing resistance becomes uncomfortable. Chemical cartridges must be replaced when 
chemical intrusion is detected by: 
• odor 
• taste  
• irritation 

Cartridges must also be replaced when the predetermined assigned service life is reached. Many 
companies do not allow a cartridge to be used for more than one shift. 
 

When using an ASR, the air supply must be monitored so that workers can leave hazardous areas before 
their air runs out. 
Work/rescue SCBA’s with a duration greater than 15 minutes incorporate a low air alarm that sounds at 
25% of cylinder capacity. 

 
CLEANING / SANITIZING RESPIRATORS 

Respirators must be cleaned and sanitized after each use. There are many diseases that can be spread by 
respirators, including:  
• tuberculosis 
• staph 
• strep 
• hepatitis 

The cleaning and sanitizing of respirators must be done according to the manufacturer’s recommendations 
or according to the OSHA respirator cleaning protocol. 

 
MAINTENANCE 

Respirators that are not in acceptable condition must be tagged and removed from service. 



Users can only make repairs and refurbishment within the limitations established by the manufacturer. 
Regulators must be repaired by a factory-trained technician. All parts must be supplied by the 
manufacturer and designed for the particular respirator. 

 
STORAGE AND PACKING 

Respirators must be stored in a clean and dry area in a sealed plastic bag or other air tight container. There 
should not be any materials stored on top of respirators since this can damage and deform them. 
 
Emergency use respirators should be stored and packed in a consistent manner to facilitate rapid donning. 
 



APRIL  - CORE REFRESHER SAFETY MEETING 

EMPLOYEE NAME (PRINT) : ____________________________ _____ DATE: __________ COMPANY NAME: ________________________________   
EMPLOYEE SIGNATURE:________________________________ MEETING GIVEN BY: __________________________________________ 

 
1. Noise control can be obtained by _______________. 
  A. Moving the offending equipment or operation away from employees 
  B. Installing vibration dampeners 
  C. Enclosing the noise source 
  D. All of the above 

2. In PPE, NRR stands for:  
 A. No Rings or Radios 
 B. Noise Reduction Rating 
 C. Non-Regulated Roustabouts 
 D. None of the above 

 
3. Which fact is not true about Air Purifying Respirators (APRs)? 
 A. Particulate APR’s should not be used during spray painting 
 B. Cartridges must be appropriate to the hazard 
 C. They can be used in very low oxygen (19.5% or less) atmospheres 
 D. The usage time is unpredictable since it varies by worker and job 

4. The only respirator that should be used in an atmosphere containing H2S is the SCBA. 
 A.  True B.  False 

 
5. Ear plugs and ear muffs can be used together in very high noise environments. 
 A.  True B.  False 
 
6.      Several conditions may pose problems for respirator users: 

    A. lung (pulmonary), heart (cardiovascular), and brain disease 
    B. glasses and contacts 
    C. back injuries 
          D. claustrophobia 
    E. All of the above 
 

7.  Respirators must be stored in a clean and dry area in a sealed plastic bag or other air tight container. 
A.  True B.  False 
 

8. Respirators must be cleaned and sanitized after each use. There are many diseases that can be spread by respirators, including, 
tuberculosis, staph, strep, hepatitis 

A.  True B.  False 
 

    9. Hearing protectors are ineffective at very high noise levels (130 dB+) because at such high noise levels, sound enters the ear by 
bone conduction. 

A.  True B.  False 
 

10.  A  possible cause of  a leak in a face seal can be: 
A. Low Profile Respirators (LPR’s) 
B. To many teeth 
C. facial hair 
D. Shirts with collars 

 



 

Sign-In Sheet for Safe Operations Meeting       

                                

Date: Conducted By:  

 

Means to Verify Understanding:       □ Quiz        □ Q & A - Group Discussion        □ Hands On Demo 

 

Safety Topic(s) Covered:  PEC Core Refresher 4 – Hearing Conservation 
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