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Dos e: Noise exposure index. Deter mined by add ing
all noise levels over a given ti me period. Usually ex­
pressed as a per centage of th e permissible exposure
limit (PEL).

Dos im e ter: A standard instrument which inte­
gra tes the occurrence and duration of noise. Regis­
te red read ings are based on the "dose" concept.

H CP: Hea ring Conservation Program . A progr am
mandated by OSHA for all employees occupationally
exposed to noise abo ve the act ion level.

N oise: Disturbing, harmful , or unwan ted sound.

1.01 Th is section provides informa t ion and guide-
lines on the eva luation and cont rol of noise in

the work place, as required by the Occupat iona l
Safety and Hea lth Adm inist rat ion (OSHA ) and pub­
lish ed in 29CF R 1910.95 and the append ixes.

1.02 When this sect ion is reissued , t he reasons for
reissue will be given in this paragraph.

1.03 Commonly used te rms ar e defin ed as follows:

Action Level: A noise exposure of 85 dBA averaged
over an 8-hour per iod. Trigger s certai n compliance
requ iremen ts.

A udiogra m: A chart or graph of hearing thr eshold
levels as a funct ion of frequency, produced as a result
of professionally admi nistered test ing.

dB: Decibel. A dim ensionless uni t used to express
sound levels. Zero dB is the weake st sound th at can
be heard by a per son with very good hearing in a n
ext remely quiet locati on.

dBA: The dB meas ure of sound levels using inst ru­
menta t ion calibrated with a sta ndard "A-weigh ted"
network (electronic). The "A" network is designed to
approximate sensitivity varia t ions of the hum an ea r
at typ ical sound levels of indust rial noise.

N oise- Induced Hearing Loss: The cumulative,
perm anen t loss of hearing t hat develops over months
or years of hazardous noise exposure.

OSHA: Occupational Safet y and Heal th Adminis­
t rat ion.

PE L: Permi ssible exposu re limit for noise. Estab­
lished by law as 90 dBA ave raged over an 8-hour peri ­
od.

SLM: Sound level meter. A standard ins t rument
used to measu re the intensity of sound at a given
moment.

STS: Standard threshold shift . A change in hearing
th res hold of a given level at pa rt icula r fr equencies
with refer ence to an established baseline.

TWA: Time weighted average. The averag e level of
noise during a specific tim e period.

2. HEALTH ASPECTS

2.01 Sound is defin ed as th e sensation exper ienced
when var ying fluctuations in air pressure

(waves) st r ike the mechan isms of the human ear.
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This d ocume nt co ntains prop rieta ry info rmatio n tha t ca nno t be re leased o utsi de Bell
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2.02 Sound waves may var y in in ten sity (loudn ess)
and in fr equency (pitch).

2.03 The hum an ea r is a delicate mechan ism en­
ab ling a n individua l to detect sound waves and

convert them to electr ical impulses that ar e t ra ns­
mitted to th e bra in for int erpretation.

2.04 Ther e are three bas ic parts to th e hum an ear.
Ext re mely sim plified, th eir fun cti ons are as

follows:

(1) Outer (External) Ear: Collects sound
waves and funnels them to th e ea rdrum, ca us­

ing the eardrum to vibra te.

(2) Middle Ear: Transfer s sound energy from
th e ea rd rum via a ser ies of t iny bones which,

in turn, amplify the sound and tran sfer the vibra­
tions to the wall of the inner ear.

(3) Inner Ear: Vibr a tions fr om the middle ear
set the inner ea r fluid s in mot ion. Thi s moti on

causes a shea r ing movemen t on inner ear hair
cells. These hair cells ar e connecte d to ner ve end­
ings an d th eir movemen t t riggers electr ica l im­
pulses which ar e transmitted to the brain .

2.05 The normal hearing process of th e young ea r
det ect s sounds in a range of fr equencies from

20 to 20,000 hertz (Hz) .

2.06 Hearing ability gr adu all y det eri orat es as a
part of th e aging process. This loss of hearing

acuity with age is quite norm al in the high er fr equen­
cies (10,000 Hz and above) but ra re ly causes se rious
personal and social ha ndicap s until it occurs in th e
normal speech range (300 to 4000 Hz ).

2.07 The se nse of hearing is a complex pr ocess and
is suscept ible to impairment fr om a varie ty of

sour ces. These sources may be physical , fr om sku ll
fr actures or blows to the head ; middl e or inner ear
inf ections; hereditary; ner ve damage, as may be
caused by certa in dru gs; simple blockages; or exces­
sive noise.

2.08 Hearing impairment as a resul t of excess ive
noise exposure (noise -induced hearing loss) is

not uncomm on in the work place.

2.09 Outer and middle ea r st ructures are ra rely
damaged by int ense sound ener gy, a lthough

Page 2

explosions can cause ruptured eardr ums. The most
common damage from excess ive work- place noise
involves injury to th e hair cells of the inner ea r.

2.10 Hearing loss or a shif t in th e hea ring th resh­
old as a result of noise exposure most com­

monly occurs fir st at fr equencies near 4000 Hz.

2.11 Noise-induced threshold shifts may be either
temporary (TTS) or perma nent (PTS) .

(a) Temporary threshold shift may be caused by
a brief exposure to high -level sound. It is

gr eat est immedia te ly afte r th e exposure and di­
mini shes as th e ea r recover s fr om the
overstimulat ion.

(b) Permanent thr esh old shift is simi la r to TTS
except that hear ing recovery is not complete.

2.12 Some of th e variables cont r ibuti ng to hearing
threshold shifts involve sound inte nsity (loud­

ness), fre qu ency (pitch), duration of exposure, and
var iations in indi vidual tolerances.

2.13 Of special note is th e fact that noise-induced
hearing loss is pr ogr essi ve. Wh ile susce pt ibi l­

ity varies from one indi vidual to an oth er , abo ve cer­
tain levels of high int ensit y, a ll indi vidu als a re
sus ceptible.

2.14 In noisy environments, if hearing acuity is not
mon itored, it may easily go unn oticed since

pain , a common indicator that some form of tra uma
ha s occurred, is absent.

3. POTENTIAL SOURCES

3.01 The opera t ing tel eph one companies, unlike
many industrial work-place environments .

ha ve few jobs which may involve exposure to noise
above th e act ion level.

3.02 A reasonabl e es ti ma te of an environment
which should be cons idered "s us picious" is

any environment where normal speech is not eas ily
unders tood. If it requires more than normal effor t to
unde rs ta nd speech when conversants a re in close
proxi mity (2 feet or less), t he noise level may be ap ­
pr oach ing a cr it ical level.



3.03 For reference purposes, the level of some typi­
cal sounds is as follows :

• 0 dB: Defined as the threshold of hearing

• 30 dB: Soft whisper (5 feet)

• 60 dB: Conversational speech (3 feet )

• 80 dB: Average factory or very noisy restau­
rant

• 90 dB: Subway or printing pr ess plant

• 100 dB: Looms in textile mill s

• 120 dB: Hydraulic press

• 140 dB: Jet plane.

3.04 Bell Laboratories and th e operating teleph one
companies ha ve performed noise moni toring

in a variet y of work ar eas to as sist in identifying po­
tentiall y exposed empl oyees.
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4. LEGAL REQUIREMENTS

4.01 The OSHA standard for occupational expo-
sure to noise is publi sh ed in it s ent ire ty in

29CFR 1910.95 and Appendixes A through I. On
March 8, 1983, the original standard was am ended
with the publishing of a final rul e on hearing conser­
vation. The purpose of paragraphs 4.02 through 4.16
is to outline current requirements as th ey appl y to
the operating telephone companies.

Note: Specific explanatory information is
conta ined in th e app endixes to th e standard.
Accordingly, Appendices A through E are des­
ignated as "mandatory" and F th rough I
"nonmandatory," or informational only. The
subjects cover ed are as follows :

Appendix A - Noise Exposure Computa t ion

Appendix B - Estimating Adequ acy of Hear­
ing Protector Attenuation

Appendix C - Audi ometric Measuring Instru­
ments

Appendix D - Audiom etric Test Rooms
3.0S Empl oyees engaged in th e following teleph one.

company activities, und er certai n cir cum ­
stances, may possess a potential for overe xposure to
noise:

Appendix E
Audiometers

Acoustic Calibra tion of

• Outside craft, especia lly heav y equipment
operators, or whil e in th e vicin ity of heavy
equipment

• Standby generator operation

• Coin counting

• Heating, ventilating, and air condit ioning
equipment maintenance

• Mail room activities (automat ic printers).

3.06 Further potential over exposures may exis t for
per sonn el who work in noisy cust omer pr em­

ise environments. These ar eas are usually eas ily
identified by difficulty in conversation (see para­
graph 3.02), posted warn ing signs, or hearing protec­
tion in use.

Appendix F - Audiogram Cor rect ions for
Aging

Appendix G - Monitoring Noise Levels -Infor­
mation

Appendix H - Document Availabi lity

Appendix I - Definitions.

4.02 The purpose of the standard is th e reduction
of hearing impairment caused by exposu re to

ha rmful noise levels in th e work place .

4.03 The pe rm is s ible exposure level (PEL)
for noise is 90 dBA as an 8-hour tim e weighted

average (TWA). Typically, the level of occupa t ional
noise varies during a 8-hour peri od. Ta ble A shows
limits of exposures at differ ent levels of intensity
which ar e equivalent to an 8-hou r TW A of 90 dBA .
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TABlE A

P'EIlMISSlBU DUIlATlON SOUND LEVB.
(HOUIlS) (dBA)

32 80

24 82

16 85

12 87

8 90

6 92

4 95

3 97

2 100

1-1/2 102

1 105

1/2 110

1/4 or less 115

Note: For each increas e of 5 dBA, th e permis­
sible exposure duration is hal ved. For each de­
crease of 5 dBA, it is doubl ed.

4.04 Whe n daily noise exposures a re comp osed of
one or more periods of noise at different lev­

els, their com bined effect is considered acco rding to
the for mul a:

+ --- + Dose

4.06 The action levelfor occupationa l exposure to
noise is establi sh ed at an 8-hour TWA of

85 dBA (50 perc ent of th e PEL, or a dose of 0.5). Em­
ployees exposed at or abo ve the action le vel
must be placed in a Hearing Conservation
Program (HCP) at no personal cost. Require­
men ts of an HC? are contai ned in paragraphs 4.07
through 4.16.

Wher e CI, C2---Cn a re the duratio ns of exposure at a
specific level and TI , Te-Tn a re th e tota l durat ions of
exposure per mi tted at th at level. When th e sum
equals or exceeds one, t he PEL ha s been exceeded.

4.05 When employees a re exposed to sound exceed-
ing the PEL, feasib le admin istrative or engi­

neer ing cont rols must be utilized. If cont rol s fa il,
hea ri ng prot ect ion must be provided to redu ce expo­
sures below th e PEL.
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4.07 When information indicates that an
employee's exposure may equal or exceed th e

action level, noise monitori ng must be performed.
Monitoring must be done , usi ng calibra ted instru ­
men ts, and followed up whenever changes in pro­
cesses increase noise exposu res to t he exte nt that
addit iona l emp loyees may be exposed or heari ng pro­
tection provid ed may be inadequate. Either a rea or
personal mon itoring, as appropria te, may be used
and a ll sound fr om 80 to 130 dB must be int egrated
int o th e measurem ents.



4.08 Each employee exposed at or above the act ion
level must be informed of t he moni tor ing re­

sult s. The t ime fram e and notificat ion means a re not
manda ted but it is recommend ed that the noti fica­
tion be prompt and wri tt en.

4.09 Affected employees or their repr esentatives
must be provided with t he opportu nity to ob­

ser ve monitoring.

4.10 An audiometric testing program must be
established and mainta ined for all employees

exposed at or above the actio n level. Tests must be
professionally administered in a specific mann er,
using precisely calib rated instruments, and in a test
room with limited background noise. Other elements
of the tes ting program include:

(a) Withi n 6 months of initial exposure at the ac­
t ion level, a valid baseline audiogram must

be established for subsequent audi ogram compari­
sons.

(b) At least annually after obtaining a baseline
audiogram, employees exposed at or above the

action level shall be provided a new audiogram .

(c) Each annual audiogram must be compared to
the basel ine to determin e if a standard thresh­

old shift (STS) has occurred. If so:

(1) The employer may obtai n a retest within
30 days and consider the retest as the an­

nual aud iogram.

(2) Unless it can be established that the STS is
not work-related or work-aggra vated, em­

ployees not using hear ing protect ion must be
fitted with them, t ra ined in their use and ca re,
and required to use them.

(3) Employees alr eady using hear ing protec­
tion must be refitted, retr ained, and offered

protectors providing gr eat er attenua t ion if nec­
essary.

(4) Employees shall be refer red for fur th er
evaluation if it is suspected t hat a medical

pathology of the ear is caused or aggra vated by
the use of hearing protection.

(d) If audiometri c testi ng of an employee exposed
to an 8-hour TWA of less t han 90 dBA indi-
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cates the STS is not pers istent, the employee must
be notified and hearing protector use may be dis­
conti nued.

(e) An annual audiogram may be submitted for
the baseline when it is deter mined that the

STS is persis tent or when t he annual audiogra m
indica tes significant improvement over the
baseline.

Note: A st anda rd th reshold shift (STS) is a
chan ge in hea r ing thresho ld rela t ing to the
baseline of an average of 10 dB or more at 2000,
3000, and 4000 Hz in eit her ea r. Correct ions for
aging, as descri bed in Appendix F of the stan­
da rd, may be applied in determining if an STS
has occurred.

4.11 Hearing protectors must be made avai lable
to all employees who ar e:

(a) Exposed at or above the act ion level

(b) Exposed at or above the PEL

(c) Exposed at or above the act ion level and have
not yet had a baseline audi ogram

(d) Exposed at or above the act ion level and have
experienced an STS.

4 .12 Employers must provide a variety of protec­
tors to choose from; provide training in the

use, care, and fitting; and in th e cases of (a) , (b) and
(c) in parag rap h 4.11, ensure that they ar e worn.

4.13 The hearing prot ector attenuat ion must be
adequat e to reduce exposure below the PEL,or

to t he actio n level for employees who have experi­
enced STS.

4 .14 A training program must be inst ituted for
all employees exposed at or above the action

level. The training program must be repeated ann u­
ally and include:

(a ) The effects of noise on hearing

(b) All aspects of the use of hear ing protectors (ie,
advantages, disadvan tages, attenuat ion, selec­

t ion, use, fitting, and care )

(c) Explanation and purpose of audiometric test s.
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4.15 Access to information and training
m aterials shall be provided by the emp loyer

to affect ed employees or their representatives.

4.16 The employer is required to keep records asso­
cia ted with occupational noise exposure as fol-

lows:

(a) Exposure meas urements (see par agraph
4.07)-2 years

(b) Audiome tr ic tests- duration of affe cted em­
ployee's employment. The record must in­

clude:

(1) Name and job class

(2) Date of audiogram

(3) Exami ner's name

(4) Date of last audiometer calibration

(5) Employee's most recent noise exposure as­
sessment

(6) Background sound levels in aud iometric
test rooms.

(c) Employees or employees' representat ives ar e
guaranteed access to records as provided for in

29 CFR 1910.20.

5. SPECIFIC RESPONSIBIUTIES

5.01 Overall respon sibilities of th e opera t ing te le­
phone companies which ar e administe red

jointly by the office of th e Distri ct Staff Manager ­
Safety and the Medical Department include:

(a) Overall legal responsibil ity for providing and
maintai ning a work place where employees
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are protected from the effects of occupat ional
noise exposure above the PEL

(b) Ins titution of engineer ing or administrat ive
controls, employee information and training,

hearing protection devices, and implementa tion of
a Hearing Conservat ion Program (HCP) as re­
quired

(c) Continued monitor ing of controls and pro­
grams to ensure the ir effect iveness.

5.02 Local supervisory responsibility in pur suit of
corporate goals includes:

(a) Dissemination of employee information and
implementa t ion of training programs on the

haza rds of occupational noise exposure

(b) Recognit ion of unusually noisy environm ents
so employees can be protected fr om excessive

exposures

(c) Enforcement of hearing protector use as re­
quired by law.

5.03 Personal responsibil it ies of each employee
potentially exposed to excessive occupa tional

noise include:

(a ) Taking adva ntage of controls and / or protec­
tive devices to protect agai nst noise-induced

hearing loss

(b) Prompt repor ting of questio nab le environ­
ment s so protective measures can be ta ken

(c) Cont inued coopera tion with man agement to
ensure effectiveness of programs undertaken.


