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OCCUPATIONAL SAF ETY AND HEALTH STANDARDS
SUBPART G — OCCUPATIONAL HEALTH AND ENVIRONMENTAL CONTROL

(Code of Federal Regulations, Title 29, Chapter XVII, Part 1910, 36 FR
10466, May 29, 1971; amended at 36 FR 15104, August 13, 1971; 36 FR 23208, Decem-
ber 7, 1971; 37 FR 332, January 11, 1972; 37 FR 6576, March 31, 1972; 37 FR 11320,
June 7, 1972; 37 FR 22139, October 18, 1972;: 37 FR 24749, November 21, 1972; 38 FR
10929, May 3, 1973; 38 FR 20074, July 27, 1973; 39 FR 3755, January 29, 1974; 39 FR
12343, April §, 1974; 39 FR 19468, June 3, 1974; republished at 39 FR 23502, June 27,
1974; amended at 39 FR 35896, October 4, 1974; 39 FR 41848, December 3, 1974; 40 FR
13211, March 25, 1975; 40 FR 18426, April 28, 1975; 40 FR 23072, May 28, 1975;

40 FR 24522, June 9, 1975; standards revoked at 43 FR 49726, October 24, 1978; Stand-
dards Revocation Notice corrected at 43 FR 41759, November 7, 1978; amended by

46 FR 4161, January 16, 1981; 46 FR 42632, August 21, 1981)

Subpart G—QOccupational Heaith and
Environmental Control
(Editor’s note: The Occupational Safety and
Health Administration August 21, 1981 (46
FR 42632) stayed the following paragraphs

of the noise exposure standard (§1910.95)
pending administrative review:

Provisions Stayed

Paragreph {d). o
Paragraph [e), except for part of (e)(1).

Paragraph (i]..oxaapt far part of {i)(1).
Part of paragraph {j}5)i}-
Paragraph ()(5){ii}{a).

Paragraph (j{(53(ii)}{)).

Part of paragraph {j}{7Xi).

Part of paragraph {j}(7)ii)-

Part of paragraph ({7 Xiii).
Paragraph (j)(7)(iv)-

Part of paregraph (j)}8).

Paragraph (j)}(8) {iii) and (iv).

Part of paragraph (j}(8)iv) (a) and (b).
Paragraph {j){8)iv}{d].

Paragraph (j}{8).

Paragraph (j)(10}.

Part of paragraph (1)(2)(i}-
Paragraph {n)(3) {i}, {iii), {iv) and (v).
Paragraph (p)-

Part of paragraph (q)1){i)-
Paragraph {q){1})(ii).

Part of paragraph {q}{2){ii}{c)
Paragraph {q}2)(ii)(d).

Part of
Appendix F.
Part of Appendix G.

B is stayed in its eatirety.

appendix D, including Tabla D-1.

The remaining provisions of the
gtzani:lgaari:l] became effective August

1910.93-1910.93q (These sections have
been recodified in Subpart Z of this part,
beginning at 1910.1000).

§ 1910.94 Ventilation.

(a) Abrasive Dbdlasting—(1¥ Dejini-
tions applicable to this paragraph.—(i)
Abrasive. A soiid substance used In an
abrasive blasting operation.

(i) Abrasive-blasting respirator. A
continuous flow air-line respirator con-

structed so that it will cover the wearer's »

head, neck, and shoulders to protect him
from rebounding abrasive.

(iii) Btast cleaning varrel. A complete
enclosure which rotates on an axis, or
which has an internal moving trexd ¢z
tumble the parts, in order to evpcse vari-
ous surfaces of the parts to the action ot
an automatic blast spray.

(1v) Blast cteaning room. A complete
enclosure in which blasting operations
are performed and where the operator
works inside of the room to operate the
blasting nozzle and direct the flow of the
abrasive material.

(v) Blasting cabinef. An enclosure
where the operator stands outside and
operates the blasting nozzle through an
npening or openings in the enclosure.

(viii) Exhaust ventilation system. A
system for removing contaminated air
from a space, comprising two or more
of the following elements (a) enclosure
or hood, (b) duct work, (¢) dust collect-
ing equipment, (d) exhauster, and (e)
discharge stack.

(ix) Particulate-filter respirgtor. An
air purifying respirator, commonly re-
ferred to as a dust or a fume respirator,
which removes most of the dus. or fume
from the air passing through the device.

(x) Respirable dust. Airborne dust in.
sizes capable of passing through the up-
per respiratory system to reach the
lower lung passages.

(xi) Rolary blast cleaning lable. An
enclosure where the pieces to be cleaned
are positioned on a rotating table and are
passed automatically through a series of
blast sprays.

(xil) Abrasive blasting. The forcibie
application of an abrasive to a surface
by pneumatic pressure, hydraulic pres-
sure, or centrifugal force.

(2) Dust hazards from abrasive blast-
ing. (1) Abrasives and the surface
coatings on the materials blasted are
shattered and pulverized during blasting
operations and the dust formed will ¢oi1-
tain particles of respirable size. The com-
position and toxicity of the dust from
these sources shall be considered in mak-
ing an evaluation of the potential heaith
hazards.

(ii) The concentration of respirable dust
or fume in the breathing zone of the abrasive-

Paragraph {q)}2)(ii)(g). blasting operator or any other worker shall
Paragraph {q){3)(iij. ‘¥i) Clean air. Air of such purity tf:.nat be kept below the levels specified in §1910.1000.
Paragraph {g}4). it will not cause harm or discomiort tc an L _ _
Part of paragraph (g)5)(ii). individual if it is inhaled for extended ugg;le‘)" 3';1“3 b:b‘;;s;;ei m‘;‘“ﬁ‘ :;fon‘igg‘c
2 Part of psragraph {q}{§) (iii) and (iv). periods of time. systems. Where flammable or explosive
Part of paragraph (r)}(2). (vii) Dust collector. A device or com- 4ust mixtures may be present, the con-
Part of paragraph {s){2}. bination of cdavices for separcilng duvst struction of the equipment, including
Paragraph (s)}(4). from the air handlea by an exhaust the exhaust system and all electric
Paragraph {s¥5). venltilation system. wiring, shall conforn to the requirements
{Sec. 1910.94(a)(2)(ii1)]
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of Anierican National Standard Installa-
tion of Blower and Exhaust Systeins for
Dust, Stock, and Vapor Removal or Con-
veying, Z233.1-1981 (NFPA 91--1961). anc

the National Electrical Code. NFPA 70-
1971, ANSI C1-197T1(Rav. of C1-1968). The
nlast nozzle shall be bonded and
grounded to prevent the build up of
static charges. Where flammable or ex-
plosive dust mixtures may be present,
the abrasive blasting enclosure, the ducts,
and the dust collector shill be con-
- structed with loose panels or explosion
venting areas, located on sides away from
anv occupied area, to provide for pres-
- sure relief in case of explosion, follow-
ing the principles set forth in the Na-
tiona! Plre Protection Association Explo-
sion Venting Guide. NFPA 08-1954.
[1910.94(a)(2)(iii) amended at 39 FR
19468, June 3, 1974]

(3) Blast-cleaning enclusures. (1)
Rlast-cleaning enclosures shall be ex-
. haust ventilatea in such a way that a
continuous inward flow of air will be
maintained at all opeiiings in the en-
closure during the blasting operation.

(¢) All air inlets ana access openings
shall be baflled or so arranged that by the
. combination of inward air flow and baf-
fling the escape of abrasive or dust par-
ticles into an adjacent work area will
. be minimized and visible spurts of dust
will not be observed.

(b) The rate of exhaust shall be suf-
- ficlent to provide prompt clearance of the
dust-laden air within the enclosure after
tlie cessation of blasting.

(¢) Before the enclosure is opened, the

system shall be run for a sufiicient period
of time to remove the dusty air within
the enclosure.

- (d) Safety glass protected by screen-

ing shall be used in observation windows,
where hard deep-cutting abrasives are
used.

(e¢) SHt abrasive-resistant baffles shall
be installed in multiple sets at all small
access openings where dust might escape,
and shall be (nspected regularly and re-
.placed when needed.

(1) Doors shall be flanged and tight
when closed.

(2) Doors on blast-cleaning rooms
shall be operable from both inside and
outside, except that where there is a
small operator access door, the large

work access door may be closed or opened
from the outside only.

(4) Exhaust ventilation systems. (1)
The construction, installation, inspec-
tion, and maintenance of exhaust sys-
tems shall conform to the principles and
requirenionts set forth in Amerlcan Na-
tional Standard Fundamentals Govern-
ing the Design and Operation of Local
IExhaust Systemns, Z29.2-1960, and ANSI
7432.1.-1081.

(¢) When dust leaks are noted, re-
palrs shall be made as soon as possible.

(b) The static pressure drop at the
exhaust ducts leading froin the equip-
ment shall be ehecked when the installa-~
tion s completed and periodically there-
after to assure continued satisfactory
operation. Whenever an appreclable
change in the pressure drop indicates a
partial blockage, the system shall be
cleaned and returned to normal onerat-
ing conaidon.

(1) In installations where the abra-
sive is recirculated, the exhaust ventila-
tion system for the blasting enclosure
shall not be relied upon for the removal
of {ines from the spent abrasive instead
of an abrasive separator. An ahrasive
separator shaili be provided for the
purpose.

(11) The air exhausted froin blast-
cleaning equipment shall be discharged
through dust collecting equipment. Dust
collectors shall be set up so that the ac-
cumulated dust can be emptied and re-

moved without contaminating other
working areas.

(5) Personal protective equipment. (1)
Only respiratory protective equipment
approved by the Bureau of Mines, U.S.
Department of the Interior (see 30 CFR
Part 115 sheil be uszzd for proteztion of
personnel against dusts produced during
abrasive-hlasting operations.

(i1) Abrasive-blasting respirators shall
be worn by all abrasive-blasting opera-
VOIS |

(¢) When warking inside of blast-
cleaning rooms, or

Occupational Safety & Health Reporter

rated from the operator in an
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(b)) When using silica sand in manual
blasting operations where the nozzle and
blast are not physically separvated from
the operator in an exhaust ventilated en-

clasure, or

(¢) Where concentrations of toxic dust
dispersed by the abrasive blasting may

exceed the limits set in Sec. 1910.1000 and

the nozzle and blast are not physically sepa-
exhaust-

ventilated enclosure.

[Sec. 1910.94(a)(5)(ii)(c)

FR 23072, May 28, 1975]

(iii) Particulate filter respirators, com-
inonly referred to as dust-filter res-

pirators, properly fitted. may be used for
short, intermittent, or uccasional dust
exposures such as cleanup, dumping o&f
dust collectors, or unloading shipments
of sana at a receiving point, when it is
not feasible to control the dust by en-
clcsure, exhaust ventilation, or other
means. Respirators used shall be ap-
proved (see 30 CFR Part 11) for protec-

tion against the specific type of dust
cncountered.

(@) Dust-filter respirators may be used
to protect the operator of outside abra-
sive-blasting operations where nonsilica
abrasives are used on materials having
low toxicities.

(b) Dust-filter respirators shall not be
used for continuous protection where
sillca sand is used as the blasting abra-
sive, or toxic materials are blasted.

(iv) A respiratory protection program
as defined and described in §1910.134(a)
and (b), shall be established wherever it
iS necessary to use respiratory protective
equipment.

(v) Operators shall be equipped with
heavy canvas or leather gloves and
aprons or equivalent protectinn to pro-
tect thein from the impact nf abrasives.
Safety shoes shall be woin to protect
against foot injury where heavy pleces
of work are handled.

(a) Safety shoes shall conform to the
requirements of American Nntional
Standard for Men's Safety-Tne YPoot-
weal, £11.1--1567.

(b) Equipment 1or protection of the
eyes and face shall be supplied to the op-

amended at 40
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OCCUPATIONAL HEALTH

G-16, feasible administrative or engi-
neering controls shall be utilized. If such
controls fail to reduce sound levels within
the levels of Table G-16, personal pro-
tective equipment shall be provided and
used to reduce sound levels within the
levels of the table.

(2) If the variations in noise level In-
volve maxima at intervals of 1 second
or less, it is to be considered continuous.

(3) (Deleted)
[Section 1910.95(b)(3) deleted by 46 FR 4161,

January 18, 1981}
TasLE (3—10—PERMISSIBLE NoOISE EXPOSURES

Sound level
dBA slow
Duration per day, hours response
. [ 80
@ e cwac—rca——- P2
Q aeeercmermcccccwe—caa- g8 1
. J 97
S U 100
1Y, e 102
l riecccricccmcccccccnea 105
L e e rcuccccecacaa= 110
1, Or leS8._ccccccccccnene- - 115

1When the dally noise exposure s com-
posed of two or more periods of nolze ex-
posure of different levels, their combired
effect should be considered, rather than the
individual effect of each. If the sum of the

following fractions: C,/T.+Cs/T:+...Cu/Ta

exceeds unity, then, the mixed exposure
should be considered to exceed the limit
valus. Cn indicates the total time of ex-
posure at a specified noise level, and Tn
indicates the total ttme of exposure permit-
ted at that level.

Exposure to impulsive or impact noise
should not exceed 140 dB peak sound pres-
sure level.

(1910.95
19468, June 3, 1974}

[Section 1910. Dﬁ(c)-—( s)
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30T tmuing. aﬂecthra hunng
conservation program, as described in

fparagraphs (c) through [u} of tlm section
whenever employee noise ex

equal or exceed an 8-hour hme-wughtod

average sound level {TWA) of 85
decibels measured on the A scale slow

response or, equivalently, a dose of
fifty pemmt

or purposes of the
hearing conservation program, employee

noise exposures shall be computed in

accordance with Appendix A and Table

G-16a, and without regard to any at-
tenuation provided by the use of per-
sonal protective equipment.

[Section 1910.95(c) amended by 46 FR
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s v oyrelreanual-audiogram-shalbife (i) Employees not using hearing
shhall be )mpared to that employee's bagedine pmtnclou shall be fitted with tearing
Yi) Receive 3 aud s am to determine if the aidio protectors, {rained in: theiruu and care,
- is va if a significant jMreshol pequired to use them,
shift, as\Qufined in paragp4ph (j)(10) of (it} Bmiployees already using hearing
this aecti has occu d. pmtaqmn shall be refitted and retrained

(u)Ana

0§ otolaryngologist,
ualified N

in the use of hea ect d
ot g nlhallreview the ring protectors an

L REu1LS ORI prnmdnd wilh Immng pmhctnrs

iudiome nc oS tIn progmm (1) au ofrmm 2 whether any § gf water aif neces.
The employer agall establish and tedcault ft l;s :ggkf o lEe -
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as provided in this paraqraph by making further eyéfuation '“1 [ployer pen , :‘Elﬁi: :2; ?{ ﬁf;ﬁ:;:’,ﬁtt“
audiometric testing available to all shall ppévide to the persoMper- by MN\employee may be discontifié
employees whose exposures equal or form ﬂtgé’ evaluation the ng unless I employes is required fo ivear
exceed an & hour time-weighted averagel 'og ion"1910.95(j)(7)(ii) amendSRgy  hearing) Qhtectors pursuant to

42632, August 21, 1981] ) paragrap

8 (1) of thjs aecti
no[? Tthte pro am ahall be provided at ™A copy of the requirements for iy lf*l* " icant threshgld shift ha
‘3{” ﬂbs | - heariig conservation as set forth ir - aetermimnpiite 'z..i..:..._'-.:..“t 2nt on the
WORIE paragrafhs (c) through (r) of this ‘; ion; basie-ofere) ‘W'T'T" -an anaual
| [b] Th, \l ﬂJ*"F
recent auc shace noise.
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sixam of the emp 2 to be
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(c) Measuren s ofba 5 ound R
sound pressure le / yaudiometric offthd delgipination, of
test room as req \ // ppendix D: anby E1|igni!’k>'m'lt
Audiometric Test Ra \
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mm.ﬂm u-fml Y i required by paragrgfh (kXY of this luatiun or an offogical
malnttinity Nhd calitiriting' section. examine # 2 appropriate, ff
audioghetéls. w]mmmm (iii) An audiglbg st, otolaryngologist, additiophVtesting is necessary to
audioshetie t“ﬁ thlltwl or qualified pifysician shall rdgiew determipe the cause of the permanen
_an audiol e I the audiog grams to determine wigther signifighnt threshold shift, or if the
qualifed | W!HL n any sign, Ycant threshold shift is Work em fidyer suspects that a medical

hr whether there is need fo
br evaluation.
F‘tli%m 1910 95(1)( 7)(iii) amended &

relata ology of the ear (as defined in

‘, pendix I) is caused or agyavated by
(1 W A U1 DEaINg DPOTE "y
KL (e SMpidyee of the need
for an ul examinaﬁm ifa
madical: paﬂmim of the earwhich is
unrelm!ad to thu use of Hearing

‘l “ ' .
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[Section 1910.95(j)(3) amended by 46 FR
42632 August 21, 1981)
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- plwatwn' of Age Correction to

X] Audiomelric test requirements. {1
Audiometric tests shall be pure tone, air
conduction, hearing thruhold
examinations, with test frequencies
including as a minimum 500, 1000, 2000,
3000, 4000, and 6000 Hz. Tests at each
frequency shall be taken separately for
each ear.

(2) Audiometric tests shall be
conducted with equipment that meets
the specifications of, and is maintained -
and used in accordance with, American
National Standard Specification for
Audiometers, S3.6-1969.

[3) Pulsed-tone and self-recording
audiometers, if used, shall meet the
requirements speclfied in Appendix C:
Audiometric Measuring Instruments.

(4) Audiometric examinations shall be
administered in a room meeting the
requirements listed in Appendix D:
Audiometric Test Rooms.

(5} Audiometer calibration. (i) The
functional operation of the audiometer
shall be checked before each day's use
by testing a person with known, stable
hearing thresholds, and by listening to
the audiometer's output to make sure
that the output is free from distorted or
unwanted sounds. Deviations of more
than 5 dB shall require an acoustic

calibration.

{ii) Andiomel gtion shall be
¢hec i 'W" i "k\ st nnmmllyin
hccordance wit Appaﬂdlx E: Acoustic
Calibration of Audiometers. Test

frequencies below 500 Hz and above

11-5-81

periormed st 1t every

" ¢ and above 60
vioy ong from this calibration.

Mi

SRR Lk L. ~s NECEessary.
J ” 'IF 4'“! !i"'l’l]l" iy

6000 Hz may be omitted from this check.
Deviations of more than 10 dB
necessitate an exhaustive calibration.
(iii) Am exhawstive ¢alititation shall be
W years in
accordance with sections 4.1.2; 4.1.3;
4.14.3;44.1:44.2; 44.3; and 4.5 of the
American National Standard
Specification for Audiometers, S3.6-

1969. Test frequencies below 500 Hz
Hz may be omitted

(Section 1910.98(k)(5)(iii) amended by

- & 46 FR 42632, August 21, 1981}

(l) Hearmg protectors. (1) Employers
ns p'matmu available

ruter at no cost to the employees
earing protectors shall be replaced as

() Empioyees:shall ensure that
lmlrim|muum‘ are wom by all

s ;..a...:*j.a...i

mlm

. _-*r' e

']ﬁﬁll
E g

R ITTY TN

I W'
(bml\ nﬁ !Nl udian %o weer personal
riactive eguipment.
P (3} Employees shall be given the
oppariunity. ta.select their he
pratectors fromye variety of suitable
he proiectors provided by the
empiloyer.
(4) The employer shall provide
training in the use and care of all
hearing protectors provided to
employees.
(8) The employer shall ensure proper
initial: ﬁtﬂng 'uuﬂ supervise the correct

. Fh ;l _IH |I|H *-:F!i!::. _ ‘ I:.I.;:I- | :

nojwe ﬁemlmmwu In whieh the

1l.he wsed by ons of the
i in Appendix G:
Methods for Estimating the Adequacy of
Hearing Protector Attenuation.

{2) Mearing protectors nust attenuate
employee exposure at least to a time-
weighted average. of 90 decibels as
required by paragraph (b) of this
section.

(3) For employees who have
exparienced asignificant threshold shift,
hearing protecions must attenuate
employee exposures to a.time-weighted
average of 85decibels or below.

(4) The adequacy of hearing protector
attenuation shall be re-evaluated
whenever employee noise exposures
increase to the extent that the hearing
protectors provided may no longer
provide adequate attenuation. The
employer shall provide more effective

ean 1g protectors where necessary.
l reininig brvgram. {1) The
3 oyer shall institute a training

Published by THE BUREAU OF NATIONAL AFFAIRS INC. WASHINGTON DC 20037
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program for all employees who are

exposed Lo noise at or above a TWA of

85 dB, and shall ensure employee
artici?l ation in such program.

(2) The training program shall be
repeated annually for each employee
included in the hearing conservation
program. Informalion provided in the
training program shall be updated to be
consistent with changes in protective
equipment and w :

4 L] L] r

following
(i) The contgp
includi " '
Ry 1| {Ilm Ml BEL s s W ot alll o
ngpecific machinery a

that \ﬁu

maduce hazardous noise
gxposures; \
(iv) The role oT"omgiiTeasiet

adminisirative.coniz
of noise ex O

iy Ine '! "‘"”"’ 3101 nnn' protectorg,
Mumtmw disadvantages, and
mmtiml ofwarious types, and
nstiictions ow ulutiow, fitting, use,
H'Wi‘b vand
(mii]l'llr‘he mlpau of audiometric
temm. mtl ‘a1 expianation of the test

0} Access to informat!on and ira’ning
materials. (1) The employer shall make
available to affected employees or their
representatives copies of this standard
and shall also post a copy in the
workplace.

(2) The employer shall provide to
affected employees any informational
materials pertaining to this standard
that are supplied to the employer by the

 Assistant Secretary

(3) The employer shall provide, upon
request, all materials related to the

employer's training and education
program pertainmg to this standard tn

iﬁ-

| gos 5 *;" exposed at

or lhow a W
(2) WarningA "

-4
iy ]
|I
|i||||
LI N

q T glagraphy of this section.
(ii} This expORRres #€cord shall include:
(¢) Name and} JWclassification of the

employee meghlired dhq of all other

employeeg, e
measupes fent represents;
(£ /' e date. location and rem

LAl MEen . : - : X A ¥ i
[Sec 191 95(q)(1) il (b)]

7
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agber-vl MEdsurements-whe FSound and the Assistant Secretary. The (ii) When the workshift noise
Ear provisions of 20 CFR 1910.20(a)-(e) and exposure is composed of two or more
(g)-{i) apply to access to records under periods of noise at different levels, the
this aection total noise dose over the work day is
7) Traiitfer of records. I the given by: D=100 {C,/T, +C./

] Al & ft ?The employer employer ceases to do business, the Ta+ ... +C,/T,). where C, indicates
sha mtain all empioyee audiograms employer shall transfer to the successor the total time of exposure at a specific
obtained pursuant to paragraph (j) of employer all records required to be noise level, and T, indicates the
this section; | maintained by this section, and the reference duration for that level as given

(ii) This record shall include: successor employer shall retain them for by Table G-16a.

(@) Name and job classification of the  the remainder of the period prescribed pgendu; A, 1.(1)(ii) corrected by
emlo ee. in paragraph (q)(5) of this section. R 42632, August 21, 1981]

(r) Appendices. {1) Appendices A, C, (2) The eight

h ¢ udio am; t-hour time-weighted

q‘; D.E G, anddl to this st;ctt]iltlm are ; average sound level (TWA), in decibels.
JU T — incorporated as part of this section and may be computed from the dose, in
¢ W . _ '
J yanass @ model of the the c;:tents of these Appendices are percent, by mleans oflthe formula:
USmELe: _‘_ mandatory. TWA =16.61 log,e (D/100)+90. For an
(lf') - :itﬂ of tlhg last GC*}“?C or - JECTION ¢ eight-hour workshift with the noise level
:ﬁ d?:t; J:rca ibration ot the info e | constant oi;;r the entire shift, the TWA
' _ crea | is equal to the measured sound level.
() Emplw ee's stf recent noise ?Ot otherwiqe I (3) A table relating dose and TWA is
exposyre agsessmen [goeg ﬂﬂl’ - .6 given in Section IL
pressie )t tgust 21, 1¢ Table G-16a
the audﬁ 8 Sy Effective dales. Jaragraphs :
levels ' (gf)“é r) oi this tsggtlcit; 831113111 becont;e A-weighted sound fevel, L (decibel) ;-.:%“
- effective Augus unless other- '
P ppendlx D: Audiome wise noted below T {hour)
emp (:i]rerfathall mamtam accurate 2 e T e m— - 243
records of the measurements of the geteriie ' e 21.1
subse-quent momtoring conducted — 18.4
backsmd :::tnrc:) grssure levels in | pursuant to paragraphs (d) and (e) of o 2o
ety { this section shall be completed by - 12.9
=g ssurtTevel I February 22, 1982. - by
neasurementsateachof The follumng [486&%1{,“ 1910 95()(2) amended by : ..
Jctave bands+300, 1000 2R 400C T} eau lograms uired by I 6.2
5000 .-and ph()oftlﬁssection all be —— .5
rnp August 22, 1982. . 4
[Section 1910.95(s)(3) amended by 46 -
FR 42632, August 21, 1981 26
- ' e D-1 of Appendix, - 23
calibrations § required to mound sound pressure levels ij -
be made pursus ragraph (k)of = audigmetnig test rooms may CONLIMM 210 102 ooeooeeeeremeeerees e 15
this section; - -
" ./ R 1.2
§f calibration: sound pressiisg rr—— o
e performed; and test rooms sha 1th Table D-1 oo oot e eeese e oot eeeoee st e oo 0.66
of Appendix D.  OSC N 00 e 0.57
an, L OO Y ¥
.. 0 | mg-- § Y- o ; ) T’l’e emp oyer g s gg
shall r ah re(f‘.ords ll'e uir&d iipltlhl' P}l:rfl'-l&nt o Rction e eeeseee et eres s seee oot 0.29
aragra or at least the follo shallm ne requjremen S0 . B e s et eve e aaraaas s e eas s rees e s tbeasraans 0.25
geﬂé‘;&p [q] Wins i [8)(1)“] Of thls section by :’;’67 ............................................................................ g:;’.s
(i) Noise exposure measurement 110 et sene et 0.16
records she be retained for 2 yes dix A. Noise Exposure ggp T e e
* : : This Appendix is Mandatory 7 B 1. 7,
emp oy )@ [ tati 5 124 ... e eNereeesrimesamssesssnEstennretnestthnnenrasannns 0072
(ili) Recore E:gf:\frl; SR S Siayes Notey 126 0
pre’lm lewla in 2 [1) NOiBe dose is CDmPUtEd USing :g; ................................................. gg:‘:
rooms shall be rets Table C~18a as follows: . 2 ¥’
| years. (i) When the souﬂd IEVEL L, is BB ..o et e et e st ate s emnnr et bt areranaas ‘ o003
(iv) : constant over the entire work shift, the
cﬂlib ¢\ noise dose, D, in percent, is given by In the above table the reference
. . | D =100 C/T where C is the total length duration, T, is computed by
(oF14 "*‘"_'_,""‘\ e All records of the work day, in hours, and T is the 3 v
requirdd by this section shall be reference duration corresponding to the 1= (-"%)/5
provided upon request to employees, measured sound level, L, as given in -
former employees, representatives Table G-16a or by the formula shown as where L is the measured A-weighted
designated by the individual employee a footnote to that table. sound level. |
Occupational Safety & Health Reparter [Appendix A) V%B.0001034156
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A 3 ” D |
F o — —— — _
SOL VD
LEVEL RELATIVE RELATIVE TCTaAl
d3 COUNT WEICHTING WEZGATING
130 ¢ adbove x 25%.Q0 -
123 x 222.36 -
128 x 194.01 -
127 x 166.91 -
1256 x 147 .03 -
125 x 123, 7C -
124 x 111,32 =
123 = 37.01 -
222 x 84 .83 -
121 x 73.52
127 - 6 . G -
119 " 53.72 =
1.8 . 48.50 -
117 l &2.2 -
- Ns - 36 75 -
g  = 13700 -
11 27.86 -
113 24.25 -
112 21.1ll1 -
111 18.3 -
110 \ A 16.0C0 =
109 x 1J.91 -
107 o 1C.56 -
106 4 « 9.19 -
195 \/ x 3.00 -
104 x 5.95 -
191 x 6.06 -
102 - " J.28 -
201 ' <.59 .
Lo AN ) 5.00 -
99 . J..8 .
78 ' 3.03 -
2.64 -
. 2.30 -
9y = N 2.30 -
4 x \N1.74 -
x 32 -
x 1\32 -
x 1.%5 -
30 x 3. 00 -
39 X 0.87 -
a3 * C.76 -
S7 x 0.66 -
8BS - C.57 -
£S n 0.3G -
34 » 0 PRI A
83 ' c.38 -
82 = 0.33 -
€1 X 0.29 -
&0 . 0.:285 =
“Za.ow B0 x 0. 90 - .00
Sua 3 » _ 2§ Sum D = 157.58
Figure 3-19. Sarple worksheet for computing average sound level.
v
[Appendix B, Figure 8-10]
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Appendix C: Audiometric Measuring
Instruments

This Appendix is Mandatory
1. In the event that pulsed-tone

(one cn-time of at least 200 milliseconds.

2. Seif-recording audiometers shall
comply with the following requirements:

(A) The chart upon which the
audiogram is traced shall have lines at
positions corresponding to all multiples
of 10 dB hearing level within the
intensity range spanned by the
audiometer. The lines shall be equally
spaced and shall be separated by at
least 1/4 inch. Additional incremerts
are optional. The audiogram pen
tracings shall not exceed 2 dB in width.

(B) it shall be possible to set the stylus
manually at the 10-dB increment lines
for calibration purposes.

(C) The slewing rate for the
audiometer attenuator shall not be more
than 6 dB/sec except that an initial
slewing rate greater than 6 dB/sec is
permitted at the beginning of each new
test frequency, but only until the second
subject response.

(D) The audiometer shall remain at
each required test frequency for 30
seconds {+3 seconds). The audiogram
shall be clearly marked at each change
~af frequency and the actual frequency

1ange of the audiometer shall not
deviate from the frequency boundaries
marked on the audiogram by more than
+3 seconds.

(E) It must be possible at each test
frequency to place a horizontal line
segment parallel to the time axis on the
audiogram, such that the audiometric
tracing crosses the line segment at least
gix times at that test frequency. At each
test frequency the threshold shall be the
average of the midpoints of the tracing
excursions.

Appendix D: Audiometric Test Rooms
This Appendix is Mandatory

After April 15, 1983, rooms used for
audiometric testing shall not have
background sound pressure levels
exceeding those in Table D-1 when
measured by equipment conforming at
least to the Type 2 requirements of
American National Standard
Specification for Sound Level Meters,
S1.4-1971 (R1976), and to the Class Il
requirements of American National
- Standard Specification for Octave, Half-
Octave, and Third-Octave Band Filter
Sets, $1.11-1971 (R1976). Table D-2 may
~*~ uged until April 15, 1983.

D-2.—Maximum Allowabie Oclave-
Band Sound Pressure Levels for Audio-
metric Test Raam (May be used in keu of

Table

br. 15 1968’

' 4 & ST 2

LRI T T LT YR ITTT TR ST PO

Appendix E: Acoustic Calibration of
Audiometers

This Appendix is Mandatory

Audiometer: calibration shall be
checked acoustically, at least annually,
according to the procedures described in
this Appendix. The equipment necessary
to perform these measurements is a
sound level meter, octave-band filter set,
and a National Bureau of Standards 9A
coupler. In making these measurements,
the accuracy of the calibrating
equipment shall be sufficient to
determine that the audiometer is within
the tolerances permitted by American
National Standard Spemﬁcatwn for
Audiometers, S3.6-1969.

(1) Sound Pressure Output Check

A. Place the earphone coupler over
the microphone of the sound level meter
and place the earphone on the coupler.

B. Set the audiometer’'s hearing
threshold level (HTL) dial to 70 dB

C. Measure the sound pressure level
of the tones at each test frequency from

500 Hz through 6000 Hz for each
earphone.

D. At each frequency the readout on
the sound level meter should correspond
to the levels in Table E~1 or Table E~2,
as appropriate, for the type of earphone,
in the column entitled "‘sound level
meter reading."

(2) Linearity Check

A. With the earphone in place, set the
frequency to 1000 Hz and the HTL dial
on the audiometer to 70 dB.

B. Measure the sound levels in the
coupler at each 10-dB decrement from 70
dB to 10 dB, noting the sound level meter
reading at each setting.

C. For each 10-dB decrement on the
audiomelter the sound level meter should
indicate a corresponding 10 dB decrease.

D. This measurement may be made
electrically with a voltmeter connected
to the earphone terminals.

Qccupational Saofety & Health Reparter

REFERENCE FILE

(3) Tolerances

When any of the measured sound
levels deviate from the levels in Table
E-1 or Table E-2 by + 3 dB at any test
frequency between 500 and 3000 Hz, 4
dB at 4000 Hz, or 5§ dB at 6000 Hz, an
exhaustive calibration is advised. An
exhaustive calibration is required if the
deviations are greater than 10 dB at any
test frequency.

Table E-1.—~R~eference Threshold Levels for

Telephonics—TDOMH-39 Earphones
Referance Sound level
Frequency, Hz m"m_‘g" meter ruding.
earphones, dB

500 11.5 81.5
1000 7 77
2000 ... 9 79
3000 ... rerianen 10 &0
4000 .........ooooveepmrerecinarsrinnane 9.5 79.5
BO0O0 ... 15.5 855

Table E-2.—FRefarence Threshold Levels lor

Telephonics—TDH-49 Earphones

Reference

threshold ievel  Sound level
Frequency, Hz for TDH-48 mm

sarphones. d8

800.......cccceeniermmansorsorsrrorsnenses 135 83.5

2000 ........oooeoeerrreeereseresmenen " 81.0

e S 0.5 79.5

4000 ......oooeeeoeerreneaer e 105 80.5

[A{ pendix K, Table E-2 corrected by 46
42632, Aug st 21, 1981)

Appendix F: Calcylations and

Application of Age Corrections to

Audiograms |

This Appendix¥g Non-Mandatory

In determining wh&her a significant
threshold shift has ogturred, allowance
may be made for thé contribution of
aging to the change in hearing level by
adjusting the m¢fst recent audiogram. If
the employer cjooses to adjust the
audiogram, the &qployer shall follow
the procedure descN ed below. This
procedure and the agd correction tables
were developed by the National
Institute for Occupgfional Safety and
Health in the critefa document entltled
“Criteria for a Rgtommended
Standard . . . (Jccupational Exposure
to Noise,” (HSM%-11001).

For each audiomgtric test frequency:;

(i) Determine from\Jable F-1 or F-2
the age correction valjes for the
employee by:

{A) finding the agé at which the most
recent audiogra as taken and
recording the copfresponding values of
age corrections §t 1000 Hz through 6000
Hz;

(B) finding the agw at which the
baseline audiogram Jvas taken and
recording the corregponding values of

[Appendix F]

.'
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age correctiongdt 1000 Hz through 6000
Hz.
(ii) Subtrgtt the values found in step
(i)(A) from haxiglue found in step (i}(B).

(iii) The differendes calculated in step
(ii) represented that portion of the
change in hearingfthat may be due to

aging.
Example: Emplidyee is a 32-year-old male

The audiometric higtory for his right ear is
shown in decibels be

Employee’s Audiometnc st frequency (H2)
age 1000 2000 J3000 4000 6000

2 - S 10 : 5 10 5
27, 0 0 0 5 s
28 0 ) 0 10 g
3 T 5 0 5 15 g
30.... 0 5 10 20 10
31 ... 5 0 20 15 15
32, 5 ' 10 25 20

The audiogram at age 27 is considered
the baseline since it ghows the best
hearing threshold lghels. Asterisks have
been used to idenyfy the baseline and
most recent audjbgram. A threshold shift
of 20 dB exists gt 4000 Hz between the
audiograms talden at ages 27 and 32.
(The threshold §hift is computed by
subtracting the haaring threshold at age
27, which was 5, fromy the hearing
threshold at age 32, wNich is 25). A
retest audiogram has cdnfirmed this
shift. The contribution pf aging to this
change in hearing may be estimated in
the following mannef”

Go to Table F-1And find the age
correction valuegflin dB) for 4000 Hz at
age 27 and age .

Fraquency (Hz)
3000 4000 8000

AQe 32 .......ccnerieenas 8 7 10 14
AQGE 27 .oooro e 5 s T 1
Ditterences..... ) 3

The difference p€presents the amount
ol hearing loss fat may be attributed to
aging in the tinfe period between the
baseline audiggram and the most recent
audiogram. Inthis example, the
difference at 4090 Hz is 3 dB. This value
is subtracted froMthe hearing level at
4000 Hz, which in f§e most recent
audiogram is 25, yiglding 22 after
adjustment. Then fhe hearing threshold
in the baseline ayfliogram at 4000 Hz (5)
is subtracted frgfn the adjusted annual
audiogram heafing threshold at 4000 Hz
(22). Thus the gge-corrected threshold
shift would be I dB (as opposed to a
threshold shift of'Q0 dB without age
correction).

11-5-81
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sction Values in
or Males

Table F-1. —Age

' i X F

&

Test Frequencies (Hz)

Yoars
00 2000 3000 4000 6000
20 or younger..., 3 4 S 8
7" OO 3 4 5 8
2.t 5 3 4 5 8
23..coiiiiiirininicrniirioisans 5 4 6 9
24... S 3 S 6 9
25.... 5 3 5 7 10
26.... S 4 5 7 10
27.... 5 4 6 7 1"
28.... 8 ¢ 8 11
4~ [ 8 6 8 12
30.....orsnnrasaiens 6 4 8 ? 12
< | JUUORRURIN 6 4 7 9 13
32.... 8 5 7 10 14
< X SO UPUR TP 6 5 7 10 14
< 7 O 8 5 8 11 18
< - S 5 8 11 15
38.... 5 - 12 16
ar... 6 9 12 17
38 ....ocevrrcennrrren 8 - 13 17
39.... . 7 8 10 14 16
B0.....oeicereieneaerreieans 7 8 10 14 19
B 7 . 10 14 20
42.... 8 i1 16 20
3. srensaes 8 7 12 18 21
B .......crcivrennenensans 8 7 12 17 22
A5 ......ooeeriinrnisinenans 8 7 3 18 23
48.... 8 8 13 19 24
B7 coecerrnerrerssssrsssriassarsn 8 8 14 19 24
48.. . 9 8 14 20 25
49.......ccccrimnensreneneiine ¢ 9 15 21 26
B0...cciirerrnrrensersnessinicns @ 18 22 27
) R ) 8 16 23 28
B2..iveeerirtrsiininrnisees o 10 17 24 20
53 rtrinireseresnitsens 9 10 18 25 30
-7 SRR 10 10 10 26 31
B5..i s 10 11 19 27 32
56.... 10 11 20 28 34
87 . i insnnissnirnvonnes 10 11 21 29 39
58 10 22 31 36
1 11 22 32 37
80 or oider...... 1 23 33 38
Table F-2.-~Age Corregtion Values in
Decibels for Fgmales
ogietnc tast frequencies (Hz)
Years ——
1000 #2000 3000 4000 G000
20 Oor younget.......... 4 3 3 8
- 3 P 7 4 4 3 8
22...oonereetrreensrinasns ? 4 4 4 6
. T 7 5 4 4 7
24.... 7 5 4 4 7
25.... 5 4 4 7
26.... 8 5 5 4 8
- 3 SR 8 S 5 5 8
20....eerreeeerreerains 8 5 5 5 8
29.... 8 5 5 9
30.... 8 5 5 9
« | ST 8 8 S 9
< 7 RS 9 S 6 10
3. 9 8 6 10
< I SO 9 : 8 6 10
35..... 9 - 7 7 1"
36.... 9 7 7 7 1"
< ¥ R 9 4 7 7 12
3B, 1§ 7 ? 7 12
39.... ‘ 7 8 s 12
0..c.iirrciisssrrrineene 0 7 8 8 13
a1.... ' 8 8 8 13
82 ... erccsnirrarearns 1 8 9 9 13
43... 11 8 9 9 14
44 . 11 8 9 9 14
A5 11 10 10 15
8. ... erriniiennane. 11 10 10 15
L S 11 9 10 11 16
L 1 O 11 11 16
4D ... 19 1" 16
50.... 11 12 17
) IO 12 12 17
52.... 12 13 18
53.... 13 13 18
B4 13 14 19
55.. . 14 14 19
56...cuereecrrirarrermmennerees 14 15 20
57.... 15 15 20
58.... 15 16 21

WASHINGTON O C 20037
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Table F-2.—Ag¢ aclion Values in
Dé o Females—Continued

Audiometric test frequencies (Mz)
00 2000 3000 4000 6000

B ..o rrrieecesnennnrntee 12 18 16 a1
80 or older.........cc... 12 18 17 22

Appendix bds for Estimating the
Adequacy of J g Protector
Attenuatio ‘
This AppendiXgsMandatory

For emplayees vho have experienced
a significant thegehold shift, hearing

protector attenfiation must be sufficient
to reduce empfoyee exposure to a TWA
of 85 dB. Employers must select one of
the following methods by which to
estimate the adeQwacy of hearing
protector attenuatiop.

The most convenjent method is the
Noise Reduction RAting (NRR)
developed by thefEnvironmental
Protection Agengy (EPA). According to
EPA regulation,fthe NRR must be shown
on the hearing pxptector package. The
NRR is then relat®w to an individual
worker’'s noise envirdgment in order to
assess the adequacy of the attenuation
of a given hearing prgftector. This
Appendix describeyf four methods of
using the NRR to Aetermine whether a
particular hearigh protector provides
adequate protedtion within a given
exposure environment. Selection among
the four proceduredjs dependent upon
the employer's noise\measuring
instruments.

Instead of using thé NRR, employers
may evaluate the gllequacy of hearing
protector attenugflon by using one of the
three methods geveloped by the
National Instifute for Occupational
Safety and Hqalth (NIOSH), which are
described in the “List of Personal
Hearing Protectdgg and Attenuation
Data,” HEW Publidation No. 76-120,
1975, pages 21-37. These methods are
known as NIOSH mgthods #1, #2 and
#3. The NRR descriped below is a
simplification of NOSH method #2. The
most complex méthod is NIOSH method
#1, which is prpbably the most accurate
method since i§ uses the largest amount
of spectral infolqation from the
individual emploPeg’s noise
environment. As in {hQ case of the NRR
method described belop, if one of the
NIOSH methods is usgfl, the selected
method must be app#ed to an
individual’s noise/nvironment to assess
the adequacy ojthe attenuation.
Employers shogiid be careful to take a
sufficient numfer of measurements in
order to achievéng representative sample
for each time segmadyt.

[Appendix G}
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Note.—The emgdlyver must remember that
calculated attendation values reflect realistic
values only tofhe extent that the protectors
g properly fitted and worn.

Nhen usigg the NRR to assess hearing
protector ad@wyacy, one of the following
methods must béused:

(i) When using ¢ dosimeter that is
capable of C-weighted measurements:

[A] Obtain thepmployee’'s C-weighted
dose for the entjfe workshift, and
convert to TW4 [see Appendix A, II}.

(B) Subtract fhe NRR from the C-
weighted TW A4 to obtain the estimated
A-weighted TWA under the ear
protector.

(ii) When using’q dosimeter that is not
capable of C-weigh®gd measurements,
the following methodymay be used:

(A) Convert the A-weighted dose to
TWA (see Appendix ).

(B) Subtract 7 dB fgbm the NRR.

(C) Subtract the r¢mainder from the
A-weighted TWA t# obtain the
estimated A-weighfted TWA under the
ear protector.

(i1i) When usigfg a sound level meter
set to the A-weighting network:

(A) Obtain thdemployee's A-weighted
TWA in accordamsg with a procedure
such as the one recolymended in
Appendix B.

(B) Subtract 7 dB fromjthe NRR, and

subtract the remainder ffom the A-

Aeighte’d TWA to obtafn the estimated
~ “.weighted TWA er the ear
protector.
(iv) When using #& sound level meter
set on the C-weighting network:
(A) Obtain a repkesentative sample of

the C-weighted soupd levels in the
employee’'s enviroginent for each
identified time sedment.!

(B) If there is fiore than one identified
time segment, cpmpute the 8-hour time-
weighted averagg of the C-weighted
sound levels usin} Figure B-5 and Table

G-16a or an equiyalent method.
(C) Subtract the NRR from the C-

weighted averagg sound level to obtain
the estimated A-peighted TWA under
the ear protectof.

Appendix H: Availability of Referenced
Documents

Paragraphs (c) through {s) of 29 CFR
1910.95 and the accompanying
- appendices contain provisions which
incorporate publications by reference.
Generally, the publications provide
criteria for instruments to be used in
monitoring and audiometric testing.

' Time segments should be identified according to
a procedure such as the one recommended in

f‘*ﬁppendlx B. but the same number of measurements

1ay not be necessary to achieve a representative
sample.

These criteria are intended to be
mandatory when so indicated in the

applicable paragraphs of Section 1910.95
and appendices.

It should be noted that OSHA does
not require that employers purchase a
copy of the referenced publications.
Employers, however, may desire to

Paragraph designation

8 1910 G5(GHIIN .o eeeeeeeeere e ceeiee e

Referenced pubhcation

“Specificaton {or Personal
Noise Dosimeters,”” ANSH

REFERENCE FILE

obtain a copy of the referenced
publications for their own information.

The designation of the paragraph of
the standard in which the referenced
publications appear, the titles of the
publications, and the availability of the
publications are as follows:

Avavabie from—

R

Back Numbers Depanment, Degpt. STD,
Ameancan insutute of Physics 333 €. 45th

$1.25-1978. (ASA 25-1978).  St. New York, NY 10017; American Na-

§ 1910.95{Q)I 1Moot U

1976)..
§ 1810.95(k)(2), appendix E ...,

"Specification for Sound-Level
Meters,” $1.4-1971 (R

“Spechcations 1or
Audiometers,” S3.6-1969

tional Standards Instituie, Inc., 1430

Broadway. New York, N.Y. 10018.
Amencan Natonal Standards Institute, Inc.,

1430 Broadway, New York, NY 10018.

Amerncan Natonal Standards Institute, inc.,
1430 Broadway, New Yark, NY 10018,

Appendm D.. ... “Specificabon for Octve, Hall-  Back Numbers Department, Dept. STD,
Octave and Thid-Octave Amencan Insttule of Physics 333 E 45th
Band Filter Sets,” 51 11- &1.. New York, NY 10017, Amerncan Na-
1971 (R1976).. tonal Standards Instivte, Inc., 1430

Broadway. New York, N.Y. 10018.

ADPENAIN G ..ot e List of Personal Hearing Superintendent of Documents, US. Gov-
Proleciors and ANenuaion ernment Prnting Qthce, Washington,
Osta,” HEW Pub. No. 76- D.C. 20402.
120, 197§..

[Appendix H, table corrected by 46 FR  Decibel (dB)—Unit of measurement of sound

42632, August 21, 1981)

The referenced publications (or a
microfiche of the publications) are
available for review at many
universities and public libraries
throughout the country. These
publications may also be examined at
the OSHA Technical Data Center, Room
N2439, United States Department of
Labor, 200 Constitution Avenue N.W,,
Washington, D.C. 20210, (202) 523-9700
or at any OSHA Regional Office (see
telephone directories under United
States Government—Labor
Department).

Appendix I: Definitions

These definitions apply to the
following terms as used in paragraphs
(c) through (r) of 29 CFR 1910.95.

Audiogram—A chart, graph, or table resulting
from an audiometric test showing an
individual's hearing threshold levels as a
function of frequency.

Audiologist—A professional, specializing in
the study and habilitation of hearing, who
is certified by the American Speech,
Hearing, and Language Association or
licensed by a state board of examiners.

Baseline audiogram--The audiogram against
which future audiograms are compared.

Crest factor—Absolute value of the ratio of
the peak value and the root-mean-square
value measured over a specified time
interval where both values are measured in
reference to the arithmetic mean value of
the wave.

Criterion sound level—A sound level of 90
decibels.
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level.

Hertz (Hz)}—Unit of measurement of

frequency, numerically equal to cycles per
second.

Medical pathology—A disorder or disease.
For purposes of this regulation, a condition
or disease affecting the ear, which should
be treated by a physician specialist.

Noise dose—The ratio, expressed as a
percentage, of (1) the time integral, over a
stated time or event, of the 0.6 power of the
measured SLOW exponential time-
averaged, squared A-weighted sound
pressure and (2) the product of the criterion
duration (8 hours) and the 0.8 power of the
squared sound pressure corresponding to
the criterion sound level (90 dB).

Noise dosimeter—An instrument that
integrates a function of sound pressure
over a period of time in such a manner that
it directly indicates a noise dose.

Otolaryngologist—A physician specializing in
diagnosis and treatment of disorders of the
ear, nose and throat.

Representative exposure-——~Measurements of
an employee’s noise dose or 8-hour time-
weighted average sound level that the
employers deems to be representative of
the exposures of other employees in the
workplace.

Sound level—Ten times the common
logarithm of the ratio of the square of the
measured A-weighted sound pressure to
the square of the standard reference
pressure of 20 micropascals. Unit: decibels
(dB). For use with this regulation, SLOW
time response, in accordance with ANSI
$1.4-1971 {R1976), is required.

Sound level meter—An instrument for the
measurement of sound level.

Time-weighted average sound level—Thal
sound level, which if constant over an 8-
hour exposure, would result in the same
noise dose as is measured.

{Appendix )]
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