
LESSON PLAN

1.  NAVOSH PROGRAMS AFLOAT                                                      B-322-2301

TOPIC  3.1  HEARING CONSERVATION AFLOAT (CONTINUED)
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TOPIC  2.1  HEARING CONSERVATION PROGRAM                          Class Period:  0.5

Enabling Objectives  

2.1  STATE the initial purpose of the 

     Hearing Conservation Program.

2.2  IDENTIFY the responsible persons in        the chain of command.           

2.3  IDENTIFY the program elements of the      Hearing Conservation Program.                                     

Trainee Preparation Material:

A.  Trainee Support Materials

    1.  Trainee Course Handout

DISCUSSION POINT
I.  Hearing  

    A.  Physics of Sound 

        1.  Sound is an organized                      movement of molecules in a                 medium which is capable of                 producing an auditory                      response.

        2.  Hearing is a sensory response              to the auditory sensation                  produced by sound.                                            

        3.  Noise is any unwanted sound.               Noise may be derived from                  loud machinery, city traffic,

            industrial equipment, or loud              music.  Aboard ship, noise is              produced from propulsion                   plant machinery, diesel                    engines, gunfire exercises,                pneumatic and electric tools,              and ventilation.               
DISCUSSION POINT
    B.  Properties of sound                                                

        1.  Sound waves- Formed when                   molecules in a medium are                  compressed (compression) and

            then rapidly expanded and                  separated from each other                  (rarefaction).                               

        2.  Frequency - When compressions              and rarefactions are repeated              over during vibration.       

                                                        a.  One complete cycle of                      compression and                            rarefaction equals 1                       cycle of the sound wave.                                                          b.  The frequency of the                       sound wave is the                          number of cycles that                      occur in a single                          second, or cycles per                      second.                                                  

             c.  The term used for cycles                   per second is hertz.                       Abbreviated hz              

DISCUSSION POINT

             d.  Our ears sense frequency                   as pitch, thus high                        frequency vibration is                     heard as a high pitch                      and a low frequency                        vibration is heard as a                    low pitch. 

        3.  The human ear is limited in                the range of frequency it can              detect.                                                               

a. The audible range of frequency, for humans with good hearing, is between 20 Hz and 20,000 Hz.

b. The most effective range of human hearing is between 1000 and 6000 Hz. The most vital frequencies for communication are between 300 to 4000 Hz. 

DISCUSSION POINT
        4.  Intensity refers to the

            pressure produced by a sound               wave, referred to as sound                 pressure level.

            a.  Our ears sense intensity                   in terms of loudness. 

            b.  The normal ear is                          sensitive to a very wide                   range of pressures.                        Since the range is so                      large a special unit of                    measurement called the                     decibel (db) is used.                      Decibels are logarithmic                   units. The very large                      range of pressure our                      ears can hear are                          compressed into a small                    range of numbers for                       convenience. The intensity                 range of the ear is                        roughly 0 to 140 db.  This                 represents a pressure                      range of 1 to 100,000,000                  units.                          

DISCUSSION POINT
            c.  Duration - All sounds                      exist for a specific                       period of time.  The                       period may be as brief                     as a few milliseconds

                (impact) or as long as                     all day like factory                       noise (continuous).                        Exposure to a given broad                  band sound pressure level                  several times during the                   day is intermittent noise.      

II.  Anatomy and physiology of the ear                         

     A.  Anatomy

         1.  External ear - divided into                two sections; the pinna                    (auricle) and the external                 auditory canal. Physiology of              the ear - what actually                    happens in the ear.

         2.  External ear - collects sound              waves from the air and passes              them through the ear canal to              the tympanic membrane. The                 tympanic membrane vibrates                 from the sound waves.        

DISCUSSION POINT
             a.  Pinna (auricle) - the                      most visible part of the                   ear consisting of

                 cartilage, small                           muscles, and covered by                    subcutaneous tissue and                    skin.                                  

             b.  The external auditory                      canal has small hairs and                  ceruminal glands are                       located in the skin of                     the outer third.                           (These serve to prevent                    entry of foreign                           objects.)       

          3.  Tympanic membrane:                                                                   a.  Separates the external                     canal from the middle                      ear.

             b.  Vibrates in response to                    sound.                                 

             c.  Changes the acoustical                     energy of vibration in                     air to mechanical energy                   in the middle ear.

DISCUSSION POINT

          4.  Middle ear - lies between                  the eardrum and the bony                   wall of the inner ear.

              a.  It contains the                            ossicles; malleus, incus                   and stapes. These are                      the smallest bones in                      the body.                    

              b.  As the eardrum vibrates,                   it transfers it’s motion                   to the attached malleus.                   Since the bones are                        connected to each other,                   the malleus causes the                     incus and stapes to                        move.
         5.   The eustachian tube:           

              a.  Equalizes pressure                         between the middle ear                     and external

                  atmospheric pressure.                                                             b.  Opens with yawning and                     swallowing                                                

              c.  Closes with rapid                          increase in pressure    

DISCUSSION POINT
        6.  Inner ear -  contains hearing              receptors and position

            senses.                                         

            a.  Cochlea - a bony, snail                    shaped structure filled                    with fluid.  Thousands                     of hair cells are                          located inside.  The                       movement of the fluid is                   produced as the stapes                     moves in and out of the                    oval window of the                         cochlea.  This movement                    stimulates the thousands                   of hair cells.  Which in                   turn send a signal up the                  auditory nerve and to the                  brain. Hair cells are                      organized like a piano                     keyboard so the location                   of the hair cell                           determines the pitch.

            b.  Semicircular canals -                      canals filled with                         fluid, allows for                          balance and sense of

                position (equilibrium).

DISCUSSION POINT
 III. Effects of noise exposure                                                           A.  Types of hearing loss               

1. Conductive - decreased ability of sound waves to reach the inner ear.

a. External ear - caused by blockage or infection inflammation of the external auditory canal.               

b. Middle ear - perforation or rupture of the tympanic membrane or infection of the middle ear.                                     

          2.  Sensorineural - decreased                  ability of the inner ear  to               produce or transfer                        electrical signals, to be

              interpreted by the brain                   as sound.  Caused by                       continued exposure to

              hazardous noise or from                    the natural aging                          process.                 

DISCUSSION POINT

         3.  Mixed hearing loss -                       combination of both 

    B.  Threshold shifts - two types                                                          1.  Temporary threshold shift -                caused by brief exposure to                excessively loud noise.                    Recovery may be complete after             a short rest period from                   hazardous noise.                                                       

        2.  Permanent threshold shift -                total recovery never occurs

C.   Overall goal of the hearing          conservation program is the          elimination and prevention of        hearing loss in naval personnel      assigned duties in noise hazardous   areas
DISCUSSION POINT

V.  PROGRAM RESPONSIBILITIES

    A.  Commanding Officer

        1.  An effective hearing                       conservation program is                    established within the                     command.

        2.  Emphasis is placed on                      leadership by example with                 regard to the wearing of                   hearing protective devices.    

    B.  Safety Officer

        1.  Request assistance from an                 industrial hygienist to                    conduct a baseline noise                   measurement and exposure                   analysis (survey) of areas                 and equipment not previously               evaluated.  

        2.  Ensure that this program is                evaluated for compliance and               effectiveness.  

DISCUSSION POINT
        3.  Maintain a record of noise                 hazardous areas and equipment              and the posting for each.                  This record should contain                 the last noise survey results              for each space/equipment so                designated.

        4.  If the safety officer is an                industrial hygiene officer:

            a.  Maintain and ensure                        proper calibration of                      sound level measuring                      equipment.

            b.  Annually certify                           audiometric testing                        booths installed aboard                    their ships and verify                     calibration of                             audiometers and training                   of audiometric                             technicians.       

    C.  Department heads and Division              officers

DISCUSSION POINT
        1.  Ensure, once a space or                    equipment is designated as                 noise hazardous, that the                  space or equipment remains                 properly posted/labeled and                that personnel working in the              space or with designated                   equipment have and properly                use specified hearing                      protection devices.

        2.  Ensure that engineering                    controls (e.g., equipment                  repair or sound isolation)                 are accomplished to eliminate              or reduce hazardous noise                  levels, wherever it is                     technologically and                        economically feasible.

        3.  Ensure that assigned 

            personnel are trained on the               command hearing conservation               program, the undesirable                   effects of noise, proper use               and care of hearing                        protective devices, and the                necessity for periodic                     hearing testing.               

DISCUSSION POINT
             Furthermore, assigned                      personnel should understand                that it is the individual’s                responsibility to protect                  his/her own hearing.

         4.  Based on the results of a                  noise survey, designate for                the ship's medical department              representative (MDR) those                 personnel to undergo hearing               testing.

         5.  Ensure personnel report for                scheduled audiometric                      testing.

         6.  Ensure that personnel who                  require hearing retests are                excluded from hazardous noise              duties and areas for the                   period given.  

    D.  Medical Department Representative          

        1.   Conduct training on the                    effects of hazardous noise, on              hearing protective devices and              on the requirements for                    periodic testing.

DISCUSSION POINT
        2.  With the assistance of                     appropriate professional                   personnel determine the type               of hearing protection device,              or combination of devices,                 which should be worn in each               noise hazardous area.  He/she              shall fit those earplugs which             require fitting.

        3.  Maintain a current roster of               personnel included in the                  hearing conservation program.

        4.  Schedule personnel for                     audiometric testing and review             each DD form 2215/2216.

     E.  All hands 

        1.  Comply with hazardous noise                labels wherever they appear,               either in spaces or on                     equipment, and properly wear               assigned hearing protective                devices.

        2.  Undergo hearing testing when               designated.

DISCUSSION POINT
VI. Program Implementation

    A.  Reference (Baseline) Hearing               tests.                       

1. All reference hearing tests shall be preceded by at least 15 hours without exposure to work place noise. This requirement may not be met by wearing the appropriate hearing protective devices.  Reference hearing tests will not be conducted if there is evidence of a transient medical condition which would affect hearing threshold.

        2.  Personnel who do not have a                reference audiogram filed in               their health record shall not              be assigned to duty in a                   designated hazardous noise                 area involving exposure to                 hazardous noise until a                    reference hearing test has                 been performed.

DISCUSSION POINT
        3.  All personnel showing hearing              threshold levels in either                 ear in excess of an average                of 25 dB for the frequencies               of 500 – 3000 Hz at the time               of entry into Navy service                 must:

           a.  Be evaluated by a                          certified audiologist.

           b.  Obtain a waiver from an                    audiologist or qualified                   physician before that                      individual may be                          considered for                             assignment to duties in                    designated noise                           hazardous areas.

        4.  Evaluation and waiver are        
       necessary so that individuals              with pre-existing hearing 
              problems do not suffer 
    

       aggravation of this hearing 
              loss and to ensure that 
  
              personnel meet auditory                    fitness for duty requirements. 

DISCUSSION POINT
Monitoring Hearing Tests.

        1.  Determining source of hearing              loss is important. Ie..                    occupational vs. non-                      occupational hearing loss.

2. When an STS is identified, additional monitoring hearing tests shall be performed to determine if the threshold shift is temporary or permanent in nature.  A STS will be considered permanent whenever the reference is redefined. 

3. Audiologic or otologic referral may be made by the medical officer when warranted, i.e., the 40 hour audiogram does not have to be completed if observable pathology is present.         

DISCUSSION POINT

       4.  In the absence of a statement              to the contrary from an                    audiologist, otologist, or                 occupational medicine                      physician any individual who               has hearing loss in both ears              in which the sum of thresholds             at the frequencies of 3000,                4000, and 6000 Hz exceeds a                total of 270 dB will not be                assigned to duties involving               exposure to hazardous noise.   

     B.  REMOVAL HEARING TESTS

       1.  Individuals who are removed                from the hearing conservation              program will be given hearing              tests to document auditory                 status at the time of removal              from noise hazardous duties.               Results of this test will be               recorded on DD 2216.

DISCUSSION POINT

     C.   Detailed Surveillance Program

          1.  Individuals may be placed in               the Detailed Surveillance                  Program or referred for                    audiologic or otologic                     evaluation at the                          discretion of the                          audiologist or medical                     officer.

         2.   The Detailed Surveillance                  Program is designed to                     prevent progressive hearing                loss and optimize auditory                 fitness for duty.  Detailed                surveillance measures attempt               to determine the reason for                STS, assure adequacy of                    hearing protection,                        assess individual auditory                 fitness for duty and                       recommend a course of action.               At the conclusion of detailed               surveillance monitoring,                   either a return to duty or a               restriction from assignment                to duty involving future                   noise exposure will result.

DISCUSSION POINT

        3.  Personnel placed in the                    Detailed Surveillance Program              will receive monitoring                    hearing tests at 60 and 120                days after the 40- hour                    hearing test or at more                    frequent intervals at the                  discretion of the audiologist              or medical officer until the               hearing loss stabilizes.

        4.  The specialist or Medical                  Officer evaluating the person              will determine when they have              stabilized.  Then disposition              shall include a fitness for                duty evaluation. 

VII. Hearing Conservation Program elements      

   A.  Noise measurements - documented on         DD Form 2214 and kept on file              permanently.  They shall contain the        following information:        

1. Type, model, serial number, and calibration data for sound level meter and calibrator.                          

DISCUSSION POINT

                                    2.  Type and location of noise

           sources.                                                                          3.  Location, date, and time of                noise measurement.                  

       4.  Noise levels measured                                                             5.  Name and signature of person

           who performed the survey and               the hearing conservation                   monitor.                       

   B.  Exposure assessment - work                 environments found to have noise           levels greater than 84 dBA

       (continuous or intermittent), or           140 db peak sound pressure level           for impact or impulse shall be             identified as noise hazardous.     

       1.  Personnel who work in noise                hazardous areas shall be                   considered at risk and shall               be identified on a roster                  maintained by the responsible

           department head or division                officer.  

DISCUSSION POINT
        2. A copy of the roster shall be

           provided to the medical                    department and identified 

           personnel placed in the                    hearing conservation program.                       

    C.  Labeling of noise hazardous areas          and equipment                                                                         1. NAVMED 6260/2, Hazardous Noise             warning decal, 8"x10 1/2",                 shall be posted on the outside             of hatches leading into noise              hazardous areas.                                             

        2. NAVMED 6260/2A, Hazardous                  Noise labels, 1"x1 1/2",                   shall be posted on all                     hazardous noise producing                  equipment.                    

        3. Weather decks of ships are

           excluded from this                         requirement.                   

DISCUSSION POINT

    D.  ABATEMENT of Existing Noise                Hazards:  Abatement of hazardous           noise levels shall be undertaken,          to the extent possible or                  practicable, by one or more of the         following methods:

        1.  By engineering design to                   eliminate or reduce the noise              level of machinery,                        equipment, and other                       operating devices/ facilities              to acceptable levels;

        2.  By damping the noise by means              of lamination, mufflers,                   mounting, couplings, supports,             insulation or application of               acoustic materials;

        3.  By acoustical enclosure of                 the noise producer;


INSTRUCTOR PREPARATION

A.  Review Assigned Trainee Material

B.  Reference Publications:

1. OPNAVINST 5100.19C Change One     chapter B4

2.  Fundamentals of Industrial Hygiene     by the National Safety Council –       Second Edition, pages 87-107

C.  Training Aids

1. Trainee Handout

    2.  Power Point Presentation

                            1.2.1

 RELATED INSTRUCTOR ACTIVITY

    Ref: Fundamentals of Industrial            Hygiene by the National Safety             Council – Second Edition  pages            87 – 107

                              1.2.2

RELATED INSTRUCTOR ACTIVITY
Ref:   Fundamentals of Industrial Hygiene

by the National Safety Council – Second Edition  pages 87 – 107

                              1.2.3

RELATED INSTRUCTOR ACTIVITY
Ref:   Fundamentals of Industrial Hygiene

by the National Safety Council – Second Edition  pages 87 – 107

Speech sounds - Vowel sounds are located in the lower frequencies - are the powerful speech sounds.  Therefore vowels carry the energy for speech.

In contrast, the consonant sounds - located in the higher frequencies - are the keys to distinguishing one word from another, especially if the words sound alike.  This is the heart of communicative problem of the person with noise induced (high frequency) hearing loss.

                              1.2.4

RELATED INSTRUCTOR ACTIVITY
Ref:   Fundamentals of Industrial Hygiene

by the National Safety Council – Second Edition  pages 87 – 107

Sound levels in excess of 115 dBA are hazardous and should be avoided.

                              1.2.5

RELATED INSTRUCTOR ACTIVITY
Ref:   Fundamentals of Industrial Hygiene

by the National Safety Council – Second Edition  pages 87 – 107

                              1.2.6

RELATED INSTRUCTOR ACTIVITY
Ref:   Fundamentals of Industrial Hygiene

by the National Safety Council – Second Edition  pages 87 – 107

                              1.2.7

RELATED INSTRUCTOR ACTIVITY
Ref:   Fundamentals of Industrial Hygiene

by the National Safety Council – Second Edition  pages 87 – 107

                              1.2.8

RELATED INSTRUCTOR ACTIVITY
Ref:   Fundamentals of Industrial Hygiene

by the National Safety Council – Second Edition  pages 87 – 107

                               1.2.9   

RELATED INSTRUCTOR ACTIVITY
Ref:   Fundamentals of Industrial Hygiene

by the National Safety Council – Second Edition  pages 87 – 107

                              1.2.10

RELATED INSTRUCTOR ACTIVITY
Ref:   Fundamentals of Industrial Hygiene

by the National Safety Council – Second Edition  pages 87 – 107

All further references are from OPNVAVINST

5100.19C, Change One.

                              1.2.11

RELATED INSTRUCTOR ACTIVITY
Ref: 

                              1.2.12

RELATED INSTRUCTOR ACTIVITY
Ref:  

Ref:  

                              1.2.13                             

RELATED INSTRUCTOR ACTIVITY
Ref:   

                              1.2.14

RELATED INSTRUCTOR ACTIVITY
Ref:   

                              1.2.15

RELATED INSTRUCTOR ACTIVITY
Ref:   

                             1.2.16

RELATED INSTRUCTOR ACTIVITY
Ref:   

                              1.2.17

RELATED INSTRUCTOR ACTIVITY
Ref:   

                              1.2.18

RELATED INSTRUCTOR ACTIVITY
Ref:   

Significant Threshold Shift – is defined as a change of 15 dB or greater at any test frequency from 1000 to 4000 Hz in either ear or a change in hearing averaging 10 dB or more at 2000, 3000, and 4000 Hz in either ear.  Individuals who exhibit a permanent STS shall be informed of this fact, in writing, within 21 days unless an audiologist or medical officer determines that the STS is not work-related or not aggravated by occupational noise exposure.

                              1.2.19

RELATED INSTRUCTOR ACTIVITY
Ref:   

                              1.2.20

RELATED INSTRUCTOR ACTIVITY
Ref:   

                              1.2.21

RELATED INSTRUCTOR ACTIVITY
Ref:   

                              1.2.22

RELATED INSTRUCTOR ACTIVITY
Ref:   

                              1.2.23

RELATED INSTRUCTOR ACTIVITY
Ref:   

                              1.2.24

RELATED INSTRUCTOR ACTIVITY
Ref:   

                              1.2.25



DISCUSSION POINT
       4. By isolation of the noise                  producer to a point where the              noise will affect fewer                    personnel;

       5. By substitution of less noisy              operation (e. g., welding in               lieu of riveting); or 

       6. By administrative controls                 which limit exposure (e. g.,               control of work schedules).

D.  Engineering control feasibility     studies shall be initiated for      those areas where continuous noise  levels exceed 100 dBA and           personnel are exposed for 4 hours   or more even though protected by    hearing protective devices.  Only   when it has been determined that    the methods outlined above are      infeasible or cost prohibitive      shall the utilization of personal   hearing protective devices be       considered a permanent means of     control. 

DISCUSSION POINT
   Ships are encouraged to apply the      above criteria to the maximum          extent possible, and within the        constraints of maintaining combat      readiness and research, test and       evaluation efforts essential to the    national defense.

   F. Personal hearing protection devices        are to be only considered as a last        choice method to correct a noise           hazard.                     

      1.  Requirements for protection           

          a.  Less than 84 dBA - no

              protection required                                                               b.  84 to 103 dBA - plugs                      or muffs required                                                                 c.  104 to 114 dBA - plugs                     and muffs required                                                                d.  Greater than 114 dBA plugs,                muffs, and time limit.  It                 is best to consult a                       Industrial Hygienist.

DISCUSSION POINT

        2.  Any combination of insert                  plugs with circumaural muffs

            (double hearing protection)

            is considered to effectively               reduce noise levels at least

            30 db.  To determine if                    protection is adequate,                    subtract the noise reduction               rating from the noise level.

            If the result is less than                 84 dBA or 140 peak, the                    protection is adequate.                    

                                                   3.  Measuring and insertion                                           

            a.  Sizing of earplugs                         required by medical                        department           

            b.  Insertion of earplugs                                       

            c.  Cleaning of earplugs

    G.  TRAINING

DISCUSSION POINT
        1.  All personnel included in the              hearing conservation program               shall receive training                     relative to the program prior              to working in noise hazardous              areas or with noise hazardous              equipment and annually                     thereafter.  Training shall                include the following topics:

            a.  The elements and rationale                 for the program.

            b.  Designated noise hazardous                 areas and equipment.

            c.  Proper use and maintenance                 of hearing protective                      devices, including the                     advantages and                             disadvantages of each type            

            d.  The necessity for periodic                 testing.

            e.  Off-duty hearing                           conservation.

            f.  The effects of hearing                     loss on career longevity,                  promotion and retention.

DISCUSSION POINT

            g.  The incidence of hearing                   loss within the                            individual's divisional                    work spaces.

            h.  Records of this training                   will be maintained by both                 the parent division and the                 safety office.

            i.  Services provided for fleet

                support by the Navy                        Environmental and                          Preventive Medicine Unit 2,                 Industrial Hygiene                         Department:

                1.  Baseline underway noise                     survey or noise survey                     following an overhaul                      of the engineering                         plant.                                                    

                2.  Hearing conservation                       program review.

DISCUSSION POINT
                3.  Certification of                           audiometric test                           chamber for both                           underway and inport                        audiometric testing.     

SUMMARY AND REVIEW

1.  STATE the initial purpose of the 

    Hearing Conservation Program.

2.  IDENTIFY the responsible persons in        the chain of command.           

3.  IDENTIFY program elements of the           Hearing Conservation Program.                  


RELATED INSTRUCTOR ACTIVITY
Ref:  Appendix B4-C-2

                              1.2.26

RELATED INSTRUCTOR ACTIVITY
Ref:  B0406

                              1.2.27

RELATED INSTRUCTOR ACTIVITY
Ref:  B0406

                          1.2.28

RELATED INSTRUCTOR ACTIVITY
Ref:  B0406

                              1.2.29
RELATED INSTRUCTOR ACTIVITY
Ref:  B0406

                              1.2.30

RELATED INSTRUCTOR ACTIVITY
Ref:  

                              1.2.31




