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Abstract

Industrial hygiene surveys were conducted on September 26. 1984 and on
January 15. 1986 at the Clermont Sun in Batavia, Ohio. a newspaper
publishing company which prints by the lithographic process. The purpose of
the survey was to determine if pressmen were exposed to polycyclic aromatic
hydrocarbons (PAHs) and the alkylated or nitrated forms of these compounds.
Air samples collected in the pressroom revealed no detectable levels of
PAHs. The lithographic or offset press used at this facility does not
obtain the printing speed required to generate an ink aerosol. The black
newsprint ink did contain PAHs and alkylated-PAHs. which were all below 30.5
nanograms per microliter (ng/uL) of ink. However. there appears to be no
inhalation hazard to the employees from airborne PAHs. Any health hazards
to employees from skin contact to inks is unknown. Samples of airborne dust
and filings from the brake pads used to create tension between the web and
press rollers did not contain asbestos. Noise levels measured during the
operation of the press. ranged from 90 dBA to 108 dBA in the work area. A
comprehensive noise monitoring program needs to be established because of
the high noise levels.
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Introduction

Numerous epidemiological studies have demonstrated an increased risk of
cancer of the respiratory tract in newspaper pressmen. A mortality study of
newspaper pressmen sponsored by NrOSH demonstrated a 200~ increase in cancer
of the buccal cavity and pharynx and a 50~ increase in lung cancer within
this occupation (1). Earlier, an increased proportion of upper respiratory
cancer deaths was found among u.s. newspaper pressmen (2). Two British
reports documented excess deaths from cancer of the lung and bronchus in
newspaper pressmen (3,4). While a number of other studies in the printing
trades tend to support these findings (5-13), three investigations have
found no increase in cancer mortality among printers (14-16).

An explanation of this cancer excess may be found by examining the
composition of the news printing inks. Most black newsprint inks contain
carbon black and petroleum pitch which is carcinogenic in laboratory
animals (17). The carcinogenicity of petroleum pitch is likely due to the
content of various polycyclic aromatic hydrocarbons (PARs) (18-20).

Worker exposure to the newsprint ink occurs in the pressroom by inhalation
of ink mist created by the high speed presses used in major newsprinting
facilities. A literature review on air concentration of ink mist from six
different newsprint facilities ranged from less than 1 to over 40 milligrams
per cubic meter air (mg/m3) (21). Moreover an industrial hygiene survey
sponsored by NIOSH, reported that in one newspaper pressroom at least 66~ of
the mass of the ink mist aerosol was of respirable size of 10 microns (um)
in diameter (22). Dermal exposure to ink is common and unavoidable in the
printing operations because ink is present on most of the equipment.

A soon to be published study, has found an elevated number of malignant
melanoma cases among white males in the printing industry (23). The results
of other epidemiology studies provide support for this finding
(4,7,8,16,24-30). The cause of this disease is not known except that
ultraviolet light and dimethylbenzanthracene are thought to be important
factors in the etiology of malignant melanomas. Potential exposure to
ultraviolet radiation can occur during printing processes such as
photoengraving, lithographic plate making, and the curing of ink. In
addition, exposures to inks which contain dimethylbenzanthracene may also
contribute to excess risk for malignant melanomas.

The purpose of this survey was to determine if pressroom air and the black
printing inks, used in this facility, contained polycyclic aromatic
hydrocarbons (PAR), nitrated-PARs (nitro-PARs), and alkylated-PARs. The
Clermont Sun was selected for this survey because it is representative of a
typical small scale newspaper printing company. The results of this survey
will determine if further surveys at similar companies will be conducted.

Plant and Process Description

The company is located in a residential-business area of Batavia, Ohio. The
company occupies one building with offices and the layout department on the
first floor. The plate making, printing, and mailing is performed in the

- 1 -



basement. Figure 1 is the floor plan of the basement. The single press, a
Cottrell Model V-15A, occupies most of the floor space in the basement with
photo processing being performed in two adjacent rooms. printing is done by
a typical lithographic offset process, using one black offset ink and
several colors. The lithographic process begins with the creation of a
printing plate from a photograph which has been chemically pretreated to
form ink receptive and ink repellent areas. The printing plate is a thin
aluminum sheet which is coated with a photosensitive medium by the supplier
of this equipment. The treatment of this medium is done in a sink by a
worker who wears rubber gloves and uses tongs to handle the plates. A
photographic image is transferred by "burning" an image on to the plate with
an ultraviolet light source. The plate is exposed for 5 minutes but is well
covered to prevent ultraviolet light from escaping into the work area. The
plate is then mounted onto the plate cylinder of the press and rotates on
the cylinder coming into contact with water and ink. The ink adheres to the
receptive areas of the plate, the image is then transferred from the plate
to an intermediate roller or blanket. and finally the ink is transferred to
the paper. A continuous roll of newsprint paper is fed onto the press. The
roll of paper that passes continuously through the press is termed a web.
The web moves over the press rollers while an ink image is transferred to
the paper. The paper is automatically cut. folded. and stacked after
printing. The press is cleaned daily with isopropyl alcohol and rags.

The black offset ink contains carbon black for pigment and petroleum oils as
the vehicle. Once the print is transferred to the paper, the oil is
absorbed into the paper leaving the carbon on the surface of the paper.
Since there is little binding to the paper. the ink can be smudged and
rubbed off during handling.

The company prints 12 weekly newspapers. totaling approximately 300.000
impressions per week. During the survey on September 26. 1984. the presses
were operating at approximately 20.000 impressions per shift. On
January 17. 1986 the press was operated at a speed of 17.000 impressions per
hour (iph) for 51 minutes. The press operator then increased the speed of
the press to its maximum speed of 22.000 iph for 10 minutes to demonstrate
the highest noise level that the press can generate.

The company was concerned that the brake pads which are used to control the
flow of paper between the paper roll and the press rollers contained
asbestos. When the brake pads were first installed. they generated a strong
sulfur smelling smoke through out the building. After several days of
operation, the smoke and odor subsided. The smoke was further reduced by
applying oil to the pads. The manufacturer of the brake pads claimed that
the pads were free of asbestos. However. to insure that no asbestos was
present. dust and filing samples were collected for analysis.

Description of Past Exposures

The company was started in 1971 and began printing that same year with a
small offset press. In 1975 the present press was installed. No monitoring
of any kind has been conducted at the company. However. since there has
beeh no changes in production it can be assumed that there has been no
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Figure 1.
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changes in exposures. The only exception is that before September, 1984 the
employees did not have hearing protection equipment. Now the pressmen each
have ear muffs.

Description of Medical, Industrial Hygiene and Safety Programs

No medical, industrial hygiene or safety programs are currently being
offered by the company.

Description of Workforce

The company operates on 2 shifts employing 2 full-time and 2 part-time
pressmen per shift. Employees are responsible for loading the paper rolls
on the press, supplying ink and fountain solution (a mixture of water, acid,
buffer, and a gum to prevent the non-printing areas of the plate from
receiving ink), monitoring the operation of the press, and the cleaning of
the press. Isopropyl alcohol is used to remove ink from the rollers and
equipment. Five women work in a room adjacent to the pressroom, bundling
the papers for shipping.

Sampling Method

The air sampling and analysis of PARs were done according to the NIOSH
Technical Bulletin TBOOl, issued December 1, 1982 (32).

Area air samples were collected in the pressroom next to the press. Two
sampling trains were located near the top of the press. The collection
media was a 37-mm Zefluor filter, 2.0 um pore size, followed by an XAD-2,
100/50 mg sorbent resin tube. The flow rate was 1 liter per minute and the
collection time was for 382 minutes. A third area sample was collected
adjacent to the press against a side wall with a Zefluor filter at a flow
rate of 23 liters per minute for 267 minutes. The fourth sample was also
collected along the same wall. This sampling train contained 2 Zefluor
filters in parallel, each with a flow rate of 12.1 liters per minute for 395
minutes. Sampling was performed during the operation of the press.

The area sound levels from the operation of the press were recorded with the
Quest Model 215 Sound Level Meter. The meter was set on the A weighted
scale, which most closely follows the human range of hearing, with a slow
meter response time. Thirteen measurements were recorded at 7 locations in
the work area (Diagram 1). The monitoring was conducted during normal press
operating speed of 17,000 iph which lasted for 51 minutes and for 10 minutes
during maximum operating speed of 22,000 iph.

Two bulk samples were collected from the brake pads for asbestos analysis.
One san~le was collected by wiping the dust and oil mixture off the edges of
the pad. The second sample was collected by filing particles directly from
the pad. Four other samples were collected on 25-mm cellulose ester
membrane filters inside a closed face cassette by drawing air through the
filter using a battery powered pump. Two filters were used to vacuum dust
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from surfaces in the building. The other two filters were used to collect
airborne particulates for 1 hour during the operating of the press.

Analytical Method

The filters. sorbent tubes. and one ink sample were analyzed by High
Performance Liquid Chromatography (HPLC)/Ultraviolet/Florescence for the
following PARs:

Naphthalene
Acenaphthylene
Acenaphthylene
Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benz (a) anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene

The filter samples were microextracted with 25 ml of toluene for a period
totaling 48 hours then concentrated to 5 mI. The concentrate was then
solvent exchanged with equal volumes of acetonitrile for HPLC analysis. The
sorbent tubes were desorbed with 5.0 ml methylene chloride for 30 minutes
and solvent exchanged with equal volumes of acetonitrile.

The same samples were also analyzed by gas chromatography with an electron
capture detector (GC/ECD) for the following nitro-PARs:

2-Nitrofluorene
3-Nitro-9-fluorenone
9-Nitroanthracene
3-Nitrofluoranthene
3-Nitropyrene
2.7-Dinitrofluorene
6-Nitrobenzo(a)pyrene

Filters and the bulk ink sample were prepared for analysis by Soxhlet
extraction with toluene for a period of 48 hours then concentrated for
GC/ECD analysis. The sorbent tubes were desorbed for 30 minutes in
methylene chloride and solvent exchanged into hexane for analysis. The
analytical method development and analysis was done at Arthur D. Little.
Inc. under a NIOSH contract.

In addition. the bulk ink sample was analyzed by Gas Chromatography/Mass
Spectrometry for determination of the alkyl derivatives of the following
analytes:

Naphthalene
Acenaphthylene
Anthracene
Fluoranthene
Benzanthracene

Acenaphthylene
Fluorene
Phenanthrene
pyrene
Chrysene
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Benzo(b and k)fluoranthenes
Benzo(&hi)perylene

1.2.5.6-Dibenzanthracene

This portion of the analysis was performed by Southern Research Institute.

The two bulk samples from the break pads were analyzed for asbestos by
polarized light microscopy. The four samples collected on cellulose ester
membrane filters were analyzed according to NIOSH method 7400 Set B
utilizin& phase contrast microscopy (33). The limit of detection has been
determined to be 0.03 fibers per field or 1500 fibers per filter for a 25-mm
diameter filter.

Applicable Standards and Recommended Limits

At present. the only standard and recommended exposure limit for PAHs is the
coal tar pitch volatiles standards and recommendations. The Occupational
Safety and Health Administration (OSHA) defines coal tar pitch volatiles as
fused polycyclic hydrocarbons which volatilize from the distillation
residues of coal. petroleum. wood. and other or&anic matter. NIOSH defines
coal tar pitch volatiles as the destructive distillates of bituminous coal.
The OSHA standards and recommended levels from NIOSH and the American
Conference of Governmental Industrial Hygienist (ACGIH) on exposure limits
for compounds contained in inks and other exposures present in the newsprint
pressroom are listed below.
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Potential
Hazard

Coal Tar Pitch
Volatiles

Chrysene

Carbon Black

oil Mist,
Mineral

Asbestos

Isopropyl
Alcohol

Boise

OSHA
Standard (34)

0.2 mg/m3 8-hr
TWA benzene­
soluble fraction

Bone

3.5 mg/m3
8-hr TWA

5 mg/m3
8-hr TWA

2 million fibersl
m3 over 5 um in
length 8-hr TWA
10 million fiber
1m3 ceiling

980 mg/m3
8-hr TWA

90 dBA
8-hr TWA,
85 dBA 8-hr
TWA Action Level

NIOSH Recommended
Exposure Limit (35)

0.1 mg/m3 10-hr TWA
cyclohexane­
extractable fraction

To be controlled as an
occupational carcinogen

3.5 mg/m3 TWA, 0.1 mg/m3
TWA in presence of PARs

Bone

100,000 fibers/m3 over
5 urn in length 8-hr
TWA in a 400 liter air
sample

984 mg/m3 10-hr TWA,
1,968 mg/m3 ceiling
STEL

85 dBA TWA,
115 dBA ceiling

ACGIH
TLV (36)

0.2 mg/m3 as
benzene­
soluble-human
carcinogen

Suspect
carcinogen

3.5 mg/m3
TWA

5 mg/m3 TWA
10 mg/m3
STEL

Amosite=500,000
fibers 1m3 ;
Chrysotile=2 million
fibers/m3 ;
Crocidolite=
200,000 fibers/m3

980 mg/m3 ,
1,225 mg/m3
STEL

85 dBA 8-hr
TWA

STEL = Short Term Exposure Limit, a 15 minute TWA exposure which should not be exceeded
at any time during a work day.

Results

The samples analyzed by HPLC for PAHs. and the samples analyzed by GC/ECD
for Nitro-PAHs were all below the analytical limit of detection. The limit
of detection varied for each compound tested.

The analysis of the bulk ink samples by GC/HS detected methylated and
nonmethylated PARs. Table 2 summarizes the arithmetic mean levels
detected. The detection limit was estimated to be 1 ng/uL of ink. No
methlylated nor nonmethylated PARs were detected in the air samples, at a
detection limit of 0.83 microgram of total PAHs per cubic meter of air.
Unfortunately, the contracting laboratory failed to analyze the samples for
Benzo(a)pyrene as requested.
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The six sound level measurements recorded at normal press operating speed of
17,000 iph ranged from 90 dBA to 100 dBA. Host of the noise was generated
by the paper folder at the end of the press. Four employees were working
adjacent to the folder to observe the press and to collect and stack the
papers as they were folded and moved by conveyor belt. Three measurements
in this area were each 100 dBA. When the speed of the press was increased
to 22,000 iph the sound levels in the vicinity of the folder ranged from 103
to 106 dBA. Two of the four press workers wore ear muff hearing
protection. The other two employees were provided the same protective
equipment by the company, but they failed to wear their equipment. A
measurement in the press, on a walk way, between the rollers was 108 dBA.
Occasionally an employee would step into this area to wipe up excess ink
from the equipment. Once the papers are removed from the conveyor belt and
stacked, they are then carried to an adjacent room for bundling and
shipping. Five women perform the task of organizing the papers for
shipping. In this room the work station closes to the press the sound level
was 90 dBA during normal press speed and 94 dBA during maximum press speed.
The women in this room did not have hearing protection.

All the samples collected for asbestos fibers were non-detectable.

Conclusion

Based on observations in the press room and the results of the air sampling,
there appears to be no ink mist being generated from the press. The ink
that was present on the floor, wall. and equipment originated from the drums
of ink and is not due to misting. The air sampling filters were a dark gray
in color after sampling but this may be due to paper dust and possibly
tobacco smoke. Three of the four employees in the pressroom were smoking at
the time of the survey. No PAHs were detected in any of the air samples.
The offset black ink that is used does contain low levels of PAHs and
alkylated-PAHs. but since the ink does not become airborne there is no
apparent health hazard from inhalation of ink mists. We have also concluded
from conversations with the company and reports in the literature that the
small newspaper companies, which the Clermont Sun is a typical example.
operate offset presses that do not generate ink mist. Ink misting is mainly
a problem encountered in the large major newspaper companies.

Four PAHs, detected in the ink, benzo(b and k)fluoranthenes. benzanthracene,
and methyl chrysene have sufficient evidence for carcinogenicity in
experimental animals (22.24). Another compound in the ink, chrysene. has
limited evidence for carcinogenicity in experimental animals and activity in
short term tests (24). Dimethylbenzanthracene, which has been reported to
induce melanomas in laboratory animals, may also be present in the ink. The
analytical method detected an average of 7.1 nanogram/microliter of ink for
dimethylated benzanthracene and dimethylated chrysene. In other words, the
analytical method could not distinguish between the dimethylated forms of
benzanthracene and chrysene. The quantity found (7.1 nanogram/microliter)
is either entirely dimethylated benzanthracene or dimethylated chrysene or a
combination of both. A summary of the carcinogenicity data for the
compounds analyzed in this survey have been evaluated by the International

l
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Agency for Research on Cancer, World Health Organization (31). This
information is listed in Table 1.

When PAHs are in contact with the skin they have the property of penetrating
dermal tissue and being absorbed into the body. Although the PAH levels in
the ink are relatively low compared to products such as used'motor oils or
coal tar pitch, the risk to workers who have a daily skin contact with black
inks is unknown, and therefore it would be prudent to avoid dermal exposure
to the ink.

The sound level meter used in this survey records sound intensity at a given
moment. During this survey measurements were made for approximately 30
seconds at each location. In order to obtain personal noise measurements
with a sound level meter, each employee would have to be followed through
out the work day and sound intensity recorded. This was not possible
because the pressmen had to move about the work area to complete their job
duties. A more accurate noise measurement device for mobile workers is a
personal noise dosimeter which stores sound level measurements and
integrates these measurements over time, providing an average noise exposure
reading, such as an 8-hour time-weighted average. The dosimeter is attached
to the employees clothes and the exposure measurement is read at the end of
the work day.

If the employees were to remain in the vicinity of the folder-press during
printing, which is not unlikely, then they would receive the following noise
exposure.

51 minutes
10 minutes
7 hours at

at 100 dBA
at 105 dBA
less than 80 dBA

Using Table G-16a from the OSHA regulation on Permissible Noise Exposures,
46 Federal Register 4161 January 16, 1981 (Attachment 1), the noise dose can
be computed with the formula:

Dose = 100 ( C1/T! + C2/T2 +... Cn/Tn )

C = Total time of exposure at a specific noise level (in decibels)
T = Reference duration for that level as given by Table G-16a

Dose = ( 0.85 hours/2 hours + 0.167 hours/1 hour + 7 hours/ )

Dose = 59.2"

The 8-hour time-weighted average (TWA) sound level in decibels is then
computed by the formula:

TWA = 16.61 log(Dose/100) + 90

TWA = 86 dBA
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This value indicates that the pressmen's noise exposure may be exceeding the
OSHA Action Level for noise exposure which is 85 dBA as an 8-hour TWA. The
details of the OSHA regulation can be found in Attachment 1. Likewise, the
pressmen's noise exposure may also be approaching the NIOSH recommended
noise standard of 85 dBA as a 10-hour TWA.

Recommendations

When cleaning equipment with solvents and during platemaking, the employees
should always wear gloves to protect against chemicals that can "enter the
body through the skin. Wearing gloves during platemaking is especially
important because the process uses the caustic chemicals sulfuric acid and
potassium hydroxide. Solvents remove body oils allowing many toxic
chemicals to easily penetrate the skin. Employees should also wear a face
shield or splash goggles when using solvents or platemaking chemicals.

Another good practice is to provide adequate ventilation during the use of
cleaning solvents.

Since the noise levels in the pressroom were above 85 dBA during printing
the following procedures are recommended to control employee noise exposures
(see Attachment 1).

1. Establish a comprehensive noise monitoring program. Periodic monitoring
of personal exposures can best be accomplished by providing employees
with noise dosimeters to be worn during the work day.

2. Establish a hearing conservation program with audiometric testing to
determine if employees are experiencing a hearing loss.

3. Reduce noise exposures by administrative and engineering controls.
Administrative controls may include restricting the amount of time that
employees can be in the vicinity of the noise source (folder).
Engineering controls may include reducing the speed of the press which
lowers the sound levels, installing noise absorption materials on the
walls, floor, and ceiling, and enclosing the folder or erecting a
barrier wall. A barrier wall or door between the press and the shipping
room would greatly reduce the noise levels in that area.

4. If the administrative and engineering controls are not sufficient in
reducing sound levels within the levels of Table G-16a, then personal
protective equipment should be provided to the effected employees.

5. Employees should also be educated on the need for hearing conservation
and on the use and care of personal hearing protection. Typical hearing
protection equipment are ear plugs and ear muffs. Since the comfort of
the equipment is important factor on how often the equipment is worn,
the employees should be allowed to chose the equipment that best suits
them.
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Table 1

Evaluation of PARs by the Internation Agency for Research on Cancer, WHO
IARC Monographs volumes 32 and 33 (31)

Fluorene

Phenanthrene

Anthracene

Fluoranthene

pyrene

Benz (a) anthracene

Chrysene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Benzo(a)pyrene

Data inadequate to permit an
evaluation of carcinogenicity in
experimental animals. Inadequated
evidence for activity in short-term
tests. IARC 32:365

Data inadequate to permit an
evaluation for carcinogenicity in
experimental animals. Limited
evidence that it is active in
short-term tests. IARC 32:419

No evidence for carcinogenicity in
experimental animals or activity in
short term tests. IRAC 32:105

No evidence for carcinogenicity in
experimental animals. Limited
evidence that it is active in short
term tests. IRAC 32:355

No evidence for carcinogenicity in
experimental animals. Limited
evidence that it is active in short
term tests. IARC 32:431

Sufficient evidence for
carcinogenicity in experimental
animals. IARC 32:135

Limited evidence for carcinogenicity
in experimental animals and activity
in short term tests. IARC 32:247

Sufficient evidence for
carcinogenicity in experimental
animals. IARC 32:147

Sufficient evidence for
carcinogenicity in experimental
animals. IARC 32:163

Sufficient evidence for
carcinogenicity in experimental
animals. tARC 32:211
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Table 1 (continued)

Evaluation of PARs by the Internation Agency for Research on Cancer. WHO
IARC Monographs volumes 32 and 33 (31)

9-Nitroanthracene

3-Nitrofluoranthene

3-Nitropyrene

Methyl phenanthrene

Methyl chrysene

Inadequate evidence for activity in
short-term tests. IARC 33:179

Data inadequate to permit an
evaluation of carcinogenicity in
experimental animals. Limited
evidence of activity in short-term
tests. IARC 33:201

Limited evidence for carcinogenicity
in experimental animals. Sufficient
evidence of activity in short-term
tests. IRAC 33:209

Data inadequate to permit an
evaluation of carcinogenicity in
experimental animals. Sufficient
evidence of activity in short-term
tests. IARC 32:405

Sufficient evidence for
carcinogenicity in experimental
animals. IARC 32:379
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Table 2

PAHs and Alkylated-PAHs in Ink Sample No. BSWO. ng/uL of ink

PAH Non-methylated Kono-methyl Oi-methyl Tri-methyl

Naphthalene 1.2 1.1 4.8 7.6
Acenaphthylene ND 1.0a 2.7b 6.5c
Acenaphthylene 1.0 1.8 4.7 4.5
Fluorene LOa 2.8b 6.6c 10.0
Anthracenel

phenanthrene 8.7 20.0 30.5 28.0
Fluoranthenel

pyrene 4.9 10.0 15.3 19.0
Benz(a) anthracene I

Chrysene 3.7 5.1 7.1 5.6
Benzo(b and k}-

fluoranthenes 1.6 1.5 1.2 NO
1,2,5,6-

Dibenzanthracene NO NO ND NO
Benzo(ghi)perylene NO ND NO NO

NO =not detected; less than 1 ng/uL
a The retention times and quantitation ion for mono-methylated acenaphthylenes

and nonmethylated fluorene are the same. The results given are based on the
assumption that the quantity found is entirely mono-methylated
acenaphthylene or entirely nonmethylated fluorene.

b The retention times and quantitation ion for di-methylated acenaphthylenes
and mono-methylated fluorenes are the same. The results given are based on
the assumption that the quantity found is entirely di-methylated
acenaphthylenes or entirely mono-methylated fluorenes.

c The retention times and quantitation ion for tri-methylated acenaphthylenes
and di-methylated fluorenes are the same. The results given are based on
the assumption that the quantity found is entirely tri-methylated
acenaphthylenes or entirely di-methylated fluorenes.

- 13 -
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Attachment 1.

Occupational Safety and Health Administration

Safety and Health Standards 29 Code of Federal Register

1910.95

11910.95 Oceapadonal =1- -l'8IUl'e.
<a> Protection qa1nst the effects -Cit-­

noise exposure aball be provided when
the sound leveJa exceed those al10WD JD
Table G-18 when meuured on the A
scale of • standard sound level meter at
110w response. When noise levels are de­
termined by octave band analJS1a. the­
eqUivalent A-weighted sound level mA7
be detenn1ned as fo11owl: .

PI.... Co.
1.0 r-""""""I"""""-r--,.--,.-.,-...,

... .......
125 ~~ .,0..
120 ~•a

!!J120 115 S
a

~= 110 i
!2"° !2
$1Q 105 ~

!IIOO 100 ~
Z• ,,::..

> ~~ '0
~ 90S

80 J:.'-+J.--.L.L.,-~",""-""'~*""T'oI
100 200 100 1000 2000 4000 1000

'AND CENTEl 'REQUENCY IN CYCLIS 'E. SECOND
BqUSvaleDt IOUDd Jnel 00Jlt0un. OClCan
band lOund pressure lneJa ma1 be ClOn- .
'Nrted to the equ1n1mt A-ftlpted lOUd
le.el b1 plotthlr USem 011 tbfa I"'Pb lAd
DOUDI USe A-opted IOUDd lne1 oone­
apondlDl to USe polDt of JlSrb.t peDetrat1011
lDto \he IOUDd 1,,"1 cont.outL Thll equlft­
lent A·ftlrbted IOUDd 1eft1, WbSoh ma1
ewrer trom tile actual A-ftlrbt.d I01IDd
1,,"1 of. the DOlle. II uecI to detInD1De
.ponn llmIti from Table G-IS ••..
(See. 1910.95 amended at 39 FR 19468. June
3. 19741
"(b> (1) When employees are IIUbJected

to sound exceeding those listed 1D Table

(s.. ",0.95(b)(1)J

- 17 -
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OCCUPAnONAL HEALTH

0-16, leutble admlnlstraUft or eDIt­
neems controls Iball be utWzed. If l1leb
controls fail to reduce aound leftls wttbtD
the levels of Table 0-18. personal pro­
tective equipment shaD be provided and
used to reduce sound Jeve1a wlt.b1D Uul
levels of the table.

(2) If the l'AriatioDi III DOJae level Ill­
wIve max1Jn& at tnterva1a of 1 aeccmd
or less. It II to be CODS1dered CODt1Duoua.

(3) (Deleted)
(Section lI11U5(b)(J) deleted bJ ..Fa 41.1.
January II. 1881J
Tou: G-18-PDMIIIIIDLE .ora ~uaaI

.oaftClleHI
GAtIoID

.DuT4tfoft per fIG" houri rapoIIN• "eo
• • • .... It
• II·-------------------_.--- "I ••__._____________ 100
l¥,l • 101
1 __• • • 101
~ • • 110

" or J •• ..: • 111

I When the daU., IlOlae QpOIUN &I oom­
pond of two or more pertOCll of DOlle a·
poIIure of cWYerent levell, their oombb:ec1
effect Ihould be coJ1l1dered, raU111' thaIl the
lIIcUv1l1ual e!feet of each. U thl IlUD of tbe
followlnl rr.eUODl: C.;T.+Ctt'T.+,.·C-t1'.
exceecla UDlt)', then, the mlzed aposUJ'e
Ihould be CODilderec1 t.o exceed the llmlt
ftlue. Cft lIld1catei the total time of a­
po.ure at a lpectAed nolle l..el. &Dd ""
fDd1cates the" total time at tlZpOIUrI perm1~
ted at that le~el.

Expomre to Impulstft or Imp&et Dolle
lItoUld DOt exceed 1«0 dB peak IOUDd JlNI­
.w-eleve1.

11910:95 Table 016 amended at 39 fR
9468, June 3. 1974J

[Section 1111G.ll5(c)-(s) aDd AIlDeIIdlz
A-I added by 46 FR 4161. JanlW'1 1&; ltal1

(cl Hearing conservation program. (1)
The employer shall administer a
continuing, effective hearing
c~t"~ervation program, as described in
patr~r.3phs (cl thl'ough (0) of this
Icctil)n. ~'heneveremployee noise
expl)l!l1."eS equal CIt exceed an B-hour
time-wP-1gh.ted average sound level
rrwAi of 85 dt'cibeis meuurt'o on the A
scalc (:d.,w J'Ptlponse) or. equh·lliently. a
do~e of fifty percent. For purposeI of the
hearing conl'erva~i~n ·program. employee
noif,e f!"posurei tb.n be computed in
ar.co·-dtmce ,,-~lh AV?Cud;x A and Table
G-1Ga. R!\d wHh:illt rt'!!ard in. any
ett£:l:lIh~ion I't-ovldp.d by tlie UtlP. of
persC'n:.o! prott!ct:ve equip:nent.

!11 For putpQtif'1 of par&graphs (cj
through (n) of thi, .ection. an B-hour
timp.·wei~hted average of 85 decibels or
a d0ge of fifty percent shall also be
ref~rrr.d to III the actian Jevel.

(d) Monitoring. (1) When information
Indicatel that any employee', expolure
may equal or exceed an B-hour time­
weighted averase of85 decibel•• the
employer shall develop and implement a
monitoring program, (i) The aamplin&
.trategy IhaJJ be desisned to Identify
employees for inclusion in the hearing
conservation program and to enable the
proper &election of hearing protectol'l,

(Ii) Where circumstance. such a. high
worker mobility. l'ignificant variationa in
lOund level. or a .ignificant component
of impulse noise make area monitoring
..nerally inappropriate. the employer
Ihall use representative pel'lonal
aampling to comply with the monitoring
requirementa of this paragraph unlels
the employer can .how that area
t8Dlpling produce. equivalent reaulta.

(2)(1) All continuou.. Inlermittent and
Impulsive .ound level. from 80 decibels
to 130 decibels Ihall be integrated into
the nolle measurementa,

(Ii) lnatnunenta used to measure
employee noite exposure lhall be
calibrated to enaure meaaurement
accuracy,

(3) Monitoring IhaD be repeated
whenever a ch8D8e in production,
proces.. equipment or controll increases
noi.e exposure. to th~ extent that:

(I) Additional'employee. may be
exposed at or above the action level; or

(Ii) The attenuation provided by
hearing protectol'l being used by
employeea may be rendered inadequate
to meet the requirementa of paragraph
OJ of thi••ection. ."

(e) Employee notification. The
employer .hall notify each employee
exposed at or above an B-hour time­
weighted average of 85 decibels of the
...ulu of the monitoriq.

(I) Observation ofmonitoring. The
employer .hall provide affected
emp!oyees or their representativE's with
an oJ:'portunity to ob&erve any noise
mcasuM!ments conduct~d purtuant to
tIll. s~tion.

(8) Audi(lmetric ts.ting program. (1)
The employp,r shall establi!lh and
maintain an 9udiometric tesling rrorram
as provicipd in this para(U8ph bl' making
audiometric testing available to .U
employees whose exrolures equal or
exceed an 8-hour time-weighted 2verage
of 85 decibels.

(2j The program shall be provided at
no COllt to employees.

8-1.
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(3) Audiometric testa IhaD be
perform~d by a liceued or certified
audiologist, otolaryngologist. or other
physician. or by a technician who is
certified by the Council of Accreditation
In OccupationatHearing Conaervation,
or who hat latisfactorily demon.trlIted
competence in administering
audiometric examinations, obtaininl
valid audiograms, and properly Uling,
maintaining and checking calibration
and proper functioning of the
audiometel'l being Uted. A technician
who operates microproceslOr
audiomet81'l does not need to be
certified: A technician who perfol'lDl
audiometric testa mUit be responsible to
an audiologiat, otolarynsolosi.t or
phYlician.

(4) Alfaudiograma obtained pursuant
to this aection ,haD meet the
I'eq\1irements of Appendix C:
Audiometric Measuring In8truments.

(5) BaBeline audiogram. (i) Within 8
months of an employee'l first expo.me
at or above the action leveL the
empl~yer shall establish a vsiid baaeJine
audiogram against which lublequent
audiograma can be compared.

(Ii) Mobile lest van exception. Where
mobile te.t VaDI are lINd to meet the
audiometric testing obligation. the
employer shaD obtain a valid baaeline
audiogram within 1 year of an
employee'. first exposure at or above
the action leveL Where baseline
audiograms are obtained mont than 8
months after the employee'. first
exposure at or above the action leveL

"employees shaD wearing hearing
protectors for any period exceeding six
months after fIlst exposure until the
baseline audiogram is obtained.

(iii) Teiling to establish a baseline
audiogram shall be preceded by at lealt
14 hours without exposure to workplace
Doise, Hearing protectors may be used
a. a substitute for the requirement that

-baseline audiograms be preceded by 14
hours without expolun to workplace
DOlle.

(Iv) The employer thaD notify
employees of the need to avoid high
levels of non-occupational noile
exposure during the 14-bour period
immediately preceding the audiometric
e:"am!;tation.

(6) ttnmlal audiogram. AI least
~DDUlllIy after obtaininB the baseUne
."dit)gram." the employer .hall obtain a

[sec. 1I1G.15(1I)(')]
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new .'~:1iogramfor eAch empJo)'ee
e"'"posed at or abo"f! an "-'mar time­
weighted average of 85 dt"f::ibf>llI.

(7) Evaluntion ofaudft'llTom. (i) P..ach
employee', lIMlI4laudiogram aball be
compared to that employee'. bRsel:nc
aUIDOf!l'8m to determine if tlle audiogrllm
is valid and if a standard threshold shiit
.. defined fn paragraph (g)(10) of this
eection has 0CCWTed. TbJs compari.on
may be done by • technician.

(ii) II the eMual 8udio~amshows
that an employee has suffered a
.tandard threshold .hift, the employer
may obtain a retest within 30 day. and
consider the resulta of the reteat a. the
aMual audiogram.

(iii) The audiologist. otolllJ')'l18ologiat.
or physician shall review problem .
audiograms and shall determine
whether there i. a need f9r further
evaluation. The employer shaD provide
to the perlOn performing this evaluation
the following information:

(A) A copy of the requirements for
hearing conservation as set forth in
paragraphs (cl through (n) of thia
leCtion:

(B) The baseline audiogram and most
recent audiogram of the employee to be
evaluated;

(e) Measurements of background
sound prssure levela in the audiometric
test room as required in Appendfx D:
Audiomebic Test Rooms.

(0) Records of audiometer
calibrations required by parasrepb (h)(5)
of this section.

(8) Follow-up procedures. (i) II a
comparison of the annual audiogram to
the baseline a\.diogram indicates a
.tandard threshold shift .s defined in·
paragraph (g)(10) of this section hal
occurred, the employee shan be
informed of this fact in writiq, within 21
days of the determination.

(ii) Unleu a physician determines that
the standard threshold shift ia not work
related or aggravated by occupational
noise exposure, the employer shan
ensure that the following Itepa are taken
when a Itandard threshold abift occurs:

(A) Employees not u.ing hearing
protectors shall be fitted with bearing
protectors. trained in their Ule and care,
and required to ule them.

(B) Employees already uaiDg hearing
protectors .hall be refitted aDd retained
in the use of hearing protecton and
provided with hearing protectorl
offerina greater attenuation if DeOetIsary.

(C) The ftmplnyee Ihall be referred for
a clinical Rudiological evaluation or aD
otologir'" f'umination. as appropriate,
if "dt'ltjttnRl tPosting is necessary or if the
e'n;:loyP.t' SII~(!Ct<t that a medical
pathol"~1of f~e ear i. caus~or
a&'r"av!I·r.d hy the wearing o'hellri"'lg
f'l:>lectors.

(Dl The empl"yee it Wormed of the
nN:d r.)f an Ofolf:lgitltl examination if a
medical patJloJnsY of the eAr that is
W".reJaied to the use of hearing
protectors is suspected.

(iii) II lubsequf'nt audiompbic testing
of an employee whose exposure to noise
is less than an 8-hour 1WA of 90 '
decibel. indicates that a ltandard
threshold shift ia not persiltent, the 0

employer:
(A) Shall inform the employee of the I

new audiomebic interpretation; and
(B) May discontinue the required use

of hearing protectors for that employee.
(9) Revised baseline. An annual .

audiogram may be substituted for the
baseline audiogram when, In the
judgment of the audiologist,
otolaryngologist or physician who is
evaluating the audiogram:

(I) 111e standard threshold .hift
revealed by the audiogram fs persistent;
or

(ii) The hearing threshold shown in
the annual audiogram indicates
significant improvement over the
baseline audiogram.

(10) Stondard thre,hold MilL (1) As
used in this section, a standard
threshold shift is a change in hearing
threshold relative to the baseline
audiogram of an average of 10 dB or
more at 2000. 3000. aDd 4000 Hz in either
ear.

(ii) In determining whether a standard
thre"hold shift has OCCUlTed. allowance
may be made for the conbibution of
aging (presbycusis) to the change in
hearing level by correcting the annual
audiogram according to the procedure
described in Appendix F: Calculat.ion
andllpp/ication ofAge Correction to
Audmgnun£ .

(h) .4udiometric 1861 requirements. (1)
Audiomptric ~ests shall be pure toce, air
conduction, heating threshold
e1Caminations, with te"t frequencies
including 115 a minimum soo. 1000. 2000.
3000,4000. and 6000 Hz. Tests at eRch
frequancy ,hall be taken leparately for
each ellr.

REFERENCE FILE

(2) Audiomebic telts shall be
conducted with audiometers (including
microprocessor audiometers) that meet
the specifications of. and are maintained
and used in accordance with, American
National Standard Specification for
Audiometers. S3.~Ue9.

(3) Pulsed·tone and lelf-recording
audiometers. if used. shall meet the
requirements specffled in Appendix C:
Audiometric Measuring In.trumen".

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

(5) Audiometer colibration. (i) The
functional operation of the audiometer
.hall be checked before each daY'1 use
by testing a person with known. stable
hearing thresholds. and by liltening to
the audiometer's output to make sure
that the output is free from distorted or
unwanted sounds. Deviations of 10
decibels or greater require an acoustic
calibration.

(ii) Audiometer calibration shan be
checked acoustically at least annually in
iccordance with Appendix E: Acou,tic
Calibration ofAudiometers. Test
frequencies below 500 Hz and above
8000 Hz may be omitted from this check.
Deviations of 15 decibels or greater
require an exhaustive calibration.

(iii) An exhaustive calibration shaD be
performed at least every two years in
accordance with sections 4.1.2: 4.1.3.;
01.1.4.3: 4.2: 4.4.1; 4.4.2; 4.4.3: and 4.5 of
the American National Standard
Specification for Audiometers. 83.6­
1969. Test frequencies below 500 Hz and
above 8000 Hz may be omitted from this
calibration.

(i) Hearing protectors. (1) Employers
shall make hearing protectors available
to all employees exposed to an a·hour
time-weighted average of 85 decibels or
greater at no cost to the employees.
Hearing protectors shall be replaced aa
necessary.

(2) Employers sball ensure that
hearing protectors are worn:

(I) By an employee wbo is required by
paragraph (b)(I) of this section to wear
personal protectivt'! equipment; and

(ii) By any employee who is exposed
to an 8-hc;ur time.weisPtted average of 85
decibels or great..r. and who:

(A) Hall not yet had a baseline
audiogram established pursuant to
paragraph (g)(S)(ii): or

- 19 -
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(B) Ha. experienced a ttandard
-threshold lhilt.

(3)Employee,lhall be Biven the
opportunity fo eelect their hearlDl
protet:tOI'l from a variety of IUitabJe
hearing protectol'l provided by the
employer.

(f) The employerlhall provide
traJnlng in the use and care ofaU
hearing protectorl provided 10 ­
employees.

(5) The employer Ih.u euure proper
Initial fittins and IUperviM the correct.
use of aU hearing protectOri.

OJ Hearing protlJclDr attenuation. (tl­
The employer .hall.valu.te hearins
protector .ttenu.tion for the lpeclfic
Doise environmentl in which the
proteCtor will be used. The employer
Ihall U8e one of the evaluation methoda
deacribed in Appendix ItMethod, for
Estimating the Adequacy olHearirtg
Protection Attenuation.

(2) Hearlns protectOI'l mu.t .ttenuate
employee exposure .tleut t01lD 8-hour
time-weighted .verage of 90 decibela ••
required by parqraph (b) of thiI
Hetion.

(3) Por employ...who have .
experienced a .tandard thre.hold .hJft.
hearing protectors must attenuate
employee exposure to an 8-hour time­
weighted average of as decibela or
below.

(4) The adequacy of hearing protector
attenuation ,hall be re-evaluated

8-111
31:5359

whenever employee coile expo.urn and shall abo~t • copy in the
mcrea.. to the extent that the hearing workplace.
protectOI'l provided may no longer (2) The employer .hall provide to
povide ad~uate attenuation. The em- .ffected employee. any informational
player shall provide more effective hear- materiala pertaining to the It.ndard that
Ing protectOI'l where nec8ll81')'. . .re supplied to the employer by the

(k) Traininjprogram. (t)-The Asei.tant Secretai)'.
employer .ball institute. tr.ining {3) The employer .han provide, upon
program for aU employee. who are request. aU m.terial....elated to the
exposed to Doin .t or .bove an 8-hoar employer'. tralninB and education
time-weighted .verage of as decibels, program pertaining to this .tandard 10
and .hall ensure employee particip.tion the Alslstant Secretary and the DireCtOr
in nch Pl'O(P"8lDo (m) Record1Ceeping.--(1) Expoaqe

(2) The training program .hall be measurements. The employer .hall
repeated annually for each employee maintain an accurate record of all
included in the bearing conservation employee expo.ure me••urements
program. InformatiOn provided In the .....uired by p.--a....h (d) of thla
training program lhaU be updated to be --, --- 'r

consistent with change. in protective Hetion..
equipment and work proce..... (2) Audiometric tests: (i) The employer

(3) The employer shall ensure th.t .hall retain all employee .udiometric
each employee la informed of the teat recorda obtained pUl'luant to
following: paragraph (g) of this ,eetion:

(i) The efleetl of noi.. on heari,ng; (ii) Thi. record .hall incillde:
(ii) The purpose of hearing p:-otectol'l, (A) Nllme and job classification of the

the advantages, disadvantages, and employee:
.ttenuation of various types. and (8) Dat~ of the ~udiogram;
lnetructiODl on selection. fitting, use. (e) The examiner'. name;
and care: and

(iii) The purpose of audiomemc (D) Date of the last acoustic or
testing. and an explanation of the teat exhaustive calibration of the
procedure.. audiometer; and

(I) Acce8' to information and training (E) Employee', most recent nolae
materiala. (1) The employer .ball make exposare usessment.
available to affected employees or their (F)The employer ahall maintain
representativel copies of this .tandard accurate recordi of the measurementl of

"!2-15--!3
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TA8I.E G-16a

to the mealured lOud level, L, u giveb ill
Table G-16a or by the fOnDuIa Ihown u.
footnote to that table.

(it) When the workshift Dolle expolure Ia
compoled of two or more periods of DOlle .t
different levels. the total noise dOH over the
work day Ia lPVtlll by:

0-100 (Ct/T.+CJT.+ ... + C.lTaJ,
where C. iDdicatel the total time of expolure
at a lpecific DOiH level. eDd T.indicate, the
reference duration for that level alliven by
Table G-18a.

(2) The eight-hour lime-weiahted aVl!rep
lound level (TWA), in decibel.. may be
computed from the dOle. in percent. by
means 01 the formula: 1WA=111.et log.. lD!
100)+90. For an eight-bour worklibift with the
Doile level constant over the entire lhift. the
TWA il equal to the measured sound level

(3) A table rellltins dose and TWA is given
iD Section D.

the backgrcnmd sound pressUre levels In
audiometric test rooms. .

(3) Recordretenti~n.The employer
shall retain records required in this
paragraph (m) for at least the followinl
perioda. ..

(i) Noise exposure measurement
ftCOrds shall be retained for two yean.

(ii) Audiometric test records shall be
retained for the duration of the &Heeled
employee's employmenL

(4) Access to recom.. AD recorda
required by this section shall be
provided upon request to employee..
former employees, representative.
designated by the individual employee.
and the Assistant Secretary. The
provisions of 29 CFR 1910.20 (aHe) and
(gHi) apply to access to records under
this section.

(5) Transfer of record.. If the
employer ceases to do business. the
employer shall transfer to the successor
employer 811 records required to be
maintained b)' this ~ection. and the
.uecesser employer shall retain them for
the remainder of the period prescribed
in paragraph (m) (3) of this section.

(n) Appendices. (1) Appendice. A. B.
e. D. and E to this section are
incorporated as part of this section and
the contents of these Appendices are
mandatory.

(2) Appendices F and G to this section
are informational and are not intended
to create any additional obligations not

otherwise lDiposed or to 'ietract from
any existing obligationa. .

(0) Exemptions. Paragrapha (c)
through (n) of this section .hall not
apply to employers engaged in oU and
lal well drilling and servicing
operationa.

(P) Startup date. Baseline-audiograma
required by paragraph (g) of thia aection
shall be completed by March 1, 1984.
(Section 1910.95(c) - (p) revised by 48
FR 9776. March 8, J983)

(Section 1910.95(q) - (5) deleted by 48
FR 9776. March 8, 1983J

[Editor's DOte: The Occupational Safety
and Health Administration June 28, 1983
(48 FR 29687) corrected the amendatory
language which was published at 48 FR
9776, March 8, 1983, to relicet the Agen­
cy's intention to delete paragraphs (q)­
(s). The correction was done earlier by
editor.J

[Appendices A - I revised by 48 FR
9776, March 8, 1983J

Appendix A: Nolle Exposure ComputatioD

Thi, Appendix u MandQtory

L Computation of Employee Noile
Expoture p

(1) Noise dose il computed uslns Table G­
18a al fonowl:

(I) When the lOund level. L, fl constant
over the entire work shift. the noise dOH. O.
III pel'Cent.la given by: 0 ..100 CIT where C
is the total length of the work day. iD hours.
and T is the reference duration correlpondins
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below. This table applies to dosimeters
that are set by the manufacturer to cal­
culate dose or percent exposure ac­
cording to the relationships in Table
G-t6a. So,for example, a dose of9t
percent over an eight hour day results
in a 1WA of 89.3 dB, and. a dose of 50
percent corresponda to a 1WA of 85
dB.

II the dose as read on the dosimeter
Is less than or greater than the values
found in Table A-t, the1W~ may be
calculated by using the formula:
1WA - t6.61 log.. (O/tOO) + 90 where
1WA - 8-hour time.weighted average
sound level and 0 - aCCWDulated"dose
in percent exposure.
TABLE A-1.-CONvERSION FROM "PeRCENT

Nots" exPOSURE" OR "DosE" TO "8-HouR
TIME-WEIGHTED AVERAGE SouND LEVEL"
(TWA)

D:r.le .. '*"*" ............._ TWA_____. e._..·

'1.111.1
".2
11::
113
11.'
."
lIP,
t?.•
&'.7
129
lb2
1:).
'T..'.6
a.1
..0
.. :!
'4.
So<.D
~I

lI!>.!J
:l!>.•
~~.'
w;,l)
&;;3
w,.
!If;.9
til,7.2
't? It

177
9;;t
!'!t2'
i ....
9t'6
llI.a.0
11112
9il4t

tli.ll
11118

'00.0
'00.2
1004
100.5
100.7
1001\
'0111
101.2
1013
'01.5
101.'
10U
'01.'
1Q2.O
1Q2.2
,02.3
,OU
1~.1i

'02.7
,02.1
102.1
103.0
1032
,03.3
,OU
103.5
103.'
'03.7
,03.1
103.1
flM.Q

'1M.'
10U
'1M3
101.4

T~ A··1.-CofoNFR&1ON FROM ''PE~

~ r.):POSUAE" OR "DosE" TO ''8..Ho...,,,
TIUIl:......"':<iHTFO .VERAQE SOlHl lEvEL"
crw.:.r-rh\tinued

,,, .•
"7 ._ _ __.._
"1 _._.__. .._ _ _
f1•. ~ _..

120 . _._ ..
125. .__.__ .
130 .._ _. .. _._ .
136 . _ .
140..... .• ._ .
"S ._ __ _ __.._ .
111O __.• _ __•..... _"_'
155 .. ._ _._ _._· .
1e(\._ __.._ .

,;;~ ..__ _ -..•..._._.__..•._ -
170 .._ .._ _. _ .._ _.
'75 .._ _ _ ..
'IJ.:;. " _._.._.__ •__ _ .
111S _ _ - .
1l1'\ __.._ _ _ - ..
I!lS _ .•.__ .

~~ ~~.~::~::~:::::::::~:::::~:=~:=:: ~:::::::.:::::":::::::"
220 _ - .,.;U _ .
: ..'} _ " .
25<1 _ _ .
Wl - .
27·: .
~ - __ .
~1l0 __•__ _ .
3lIO _ _.__ _ - .
~t~O •....•_ ....•••.••.•_ ••....._ ••••._ ..••.•._•..•......•.••....•..•.•.....
3.."'0 _ _ _ _ ..__•__ .
:.0:0 _ •.••• ._._ _ .
~ __._._-_ .
350 _ - _-_.- -.
380 .." --,.- _ - .
370 _ _ ..__ __ .380 _

3lIO ..__---'
«Ie .. . ._.•._._._._.•
.UO.. ._.. _
420 .. .. _. __. _
430. . .•._. ._
4«'. . . .. _

4!0.....70 . . _
..cl. .

••liOO110. _
120. _
UO . _
140 _

5============110 _
110. _
100. _
1'0 _
120 _
130 _
-..0 _

§iji
710
7JO
730,.

73.•
N.:t
N .•
eD.O
11.3
..4
13.•..2..0
..7
.3
..1.,.17.
•••..5...
..7.7
..8•••..0.,..,..,
•.3
•.4
• .5

••••••..7
•.S•••••10.0
eD.1
eD.I
eD.'
eD.3
eD.•
10.•
eD.S
10.6
10.8
107
eDI
1101
109
10.9
11.1

tWA

10.••__.•_ ..
15 __ .. ..__..
20 __ _ ..__ _
25..•••_._.__ _. _
30 __ _ . .
35 __.. .
40.• _
45 _ .._._. . .
50 _ __ _ __ ...-.__ _-_.._-----_._ _.
eD _._._ _
15 _ ..__. .._ ....._ ....
JO __•
75.._..__. _
eD __. _.' __..._-------......._._---------­13..__......__...._--'-------
85..

•17._ ....._...._--_._-----_....._---------
eD.11.__. . _

12 _ .•_
13 ........-._--_.._---.....__.._--_.__......._--
...........17 _

............._-----------_..1ClO .. _

101_.._
102 _103. _

104 __._._.._.__ _ _.
105 _ .. .__ _ ....•.•.
101 .._ ._. __ .
'0/ _.._ .. _ _ .
101 _._.__.__... _ ..
101 ...•.•.... .._._._..__..',0 ..._ . _
", .._ _.__._--_ _.•..._ .
112 _ ••_ .. _ .._ .
113............ . _ .._ .
114.__._.. _ .."5 _

I
T .. ----

211-.. ·•

TABU:G-'~

In the above table the refel-ence
duration, T, is computed by

where L is the measured A-weighted
sound level.

II. Conversion Between "Dose" and "a­
Hour Timf'-Weighled Average" Sound
Level

COMpliance with paragraphs (cHr) of
this regulati..n is detemined by tIle
amoun~ o! ~xpcsure to noiSe in the
workpllil.e. The amount of auc.h
exposure i! usually measured with an
audh)dosimeter which gives a readout in
terms of "d08e." In orner to b~tter

understand the requirements of tf:e
aUI!!:'idment. dosimeter readinBB clln he
converted to an lOa-hour time-weighled
.v..ra~p. sound level:' (lWAJ. .

In 'order to convert the reading of a
dosimeter Into TWA. lee Table A-t,

!Iori....•.•.••• _•••_._~ _ •• __•••__••••••_._ J.5
S~ .._ ......•._.__ ,.t'
iil.__. ._.._._ _ _._.__. 2.'
fill' ...._ ..•..__•__ ._...._. .. ._ 2.1
1C-lt__. .._ ••. 2

"'''' --- --_._-------_.. , y102 ._•._ . __...•.._.~. . IS103 . . ._ U

,~.. 1.1
tCS. ••._ ..._ ..__.. .. 1
1G$ .• 0."

~ an______.•_.. OM

1ClI ...._.••.•.•.•...•__.._._ 0.57
"0 .._-_._.__._.•.._ .._.._._.___ 0.6

'" 0'"112 .••.. ._.__• 0.311
"3 _.._ _.__.._ .._._ G.'3
"4 __._ __ _ .•_.___ 0.=1
115 ... .__ _.. __._ 025
" •.__.__._._...._ .._.._•._._____ lI.n
II; _ • ..,."...__..__ ..._._._..__..._._-- .. ,."•...__.._. ..__.. "'4
UD . ._......._._..... .•. 1l'1S
£tt .__...__••_ .._ ....._. .• IU,
'12 .__._.__.__.__. 1lGll5
113 .. ._. ._•. . IlfJ1J2
U'tI __.• .__ __.__ IlD12
115 .....__.. 11.063
uti. . .. ClGIH

U1_ 11.047
...__._•.__ ._._ __. D.04,
~ _ .__.._ _._ _ _.._... 11-
,:10.. ._ 11M'
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Appendix C: Audiometric Meuurins
Inttrumeata

This Appendix i. Mandatory

1. In the event that pulaed-tone
audiometers are used, they .hall have a
tone on-time of at least 200 milliaeconds.

2. Self-recording audiometeJ'l ,hall
comply with the following requirementa:

(A) The chart upon which the
audiogram ia traced shall have line. at
po&itions correaponding to all multiple.
of 10 dB hearing level within the
intensity range apanned by the
audiometer. The lines shall be equally
.paced and .hall be .eparated by at
least ~ inch. Additional incrementa are
optional. The audiogram pen tracfnga
,hall not exceed 2 dB In width.

(8) It .hall be poaaible to aet the .tylus
manually at the 1o-dB increment lines
for calibration purpo.e,.

(e) The slewing rate for the
audiometer attenuator .hall not be more
than 8 dB/sec except that an initial
.Iewing rate areater than 8 dB/lec II

;11:&382

T"'A-t.~Ftom"' ....~
Ex!X*n" or "Pew" ID~ TTnw­
W,,;gJJtBd .4..... Sound Uw/" (7WA)­
Continued

~ *~- ~~no *.7
7W to4.I
710 ....
., ,05.0
.,0 ..,
120 10U_ 10U

... tel...
150 ,lIlA
1m ,au
1170 ...
110 tcl5.7
110 ,05.1
., ,05.1
.,0 105.1
0i20 tclI.O
130 tcl8.1I«l _.2
150 101.2
110 10U
170 ,...
110 1ClU_ 101.5- ...
Appendix B: Methods lor Eatimadq the
Adequacy of Hearing Protector
Attenuation

This Appendix i. Mandatory
For employees who have experienced

a ,ignificant threllhold ,hilt, hearing
protector attenuation must be ,officient
to reduce employee exposure to a TWA
of 85 dB. Employers must aelect one of
the following methods by which to
estimate the adequacy of hearins
protector attenuation.

The most convenient method II the
Noise Reduction Rating (NRR)
developed by the Environmental
Protection Agency (EPA). According to
EPA regulation. the NRR must be ,hOWD
on the hearing protector package. The
NRR is then related to an individual
worker', noise environment in order to
a,sesa the adequacy of the attenuation
of a given hearing protector. Thi,
Appendix describe. four methods of
using the NRR to determine whether a
particular hearing protector provide,
adequate protection-within a given
exposure environment ~lectionamong
the four procedures is dependent upon
the employer', nolle meaauring
lnatrumenta.

REFERENCE FILE

Inttead of using the NRR, employera (A) Obtain the employee', A-weight-
may evaluate the adequacy of hearing eel TWA.
protector attenuation by uaing one of the (B) Subtract 7 dB from the NRR and
three methods developed by the subtract the remainder from the A-
NationallMtitute for Occupational weighted TWA to obtain the estimated A-
Safety and Health (NlOSH), which are weighted TWA under the car protector.
detcribed in the "IJat of PeJ'lonal
Hearing Protectora and Attenuation (tv) When using a found level meter
Data," HEW Publication No. 78-uo. aet on the C-weighting network:
1875, pageaZ1-31. The.. methods are (A) Obtain a representative aample 01
known u NIOSH methods #1. #2 and tb.e C-\4"eighted sound levela in the
#3. The NRR described below II a employee's environment
Ifmplification of NIOSH method #2. 'I1le (B) Subtract the NRR from the C-
moat complex method fa NIOSH method weighted average sound level to obtain
#:1, which is probably the mo,t accurate the eatimated A-weighted TWA under
method .ince it uses the largest amount the ear protector.
of.pectral information from the (v) When DIm, area moDitorinl procedW'81
Individual employee'anofae ad a IOUDd level meter aet to the A.weisbiDI
environment. AI in the case of the NRR DeMark.
method described below, If one of the (A) Obtain a representative IOUDd level for
MOSH methods fa used, the aelected the area In question.
method must be applied to an (B) Subtract ., dB from the NRR and
individual'. noiae environment to 8..... =d~:i ;:rm::~:.om the A-wellbted
the adequacy of the attenuation. (vi) When .... area moD!toriq
EmployeJ'l should be careful to take 8 procedures and • lOUd level meter aet to the
.officient number of mea.urements in C-wellbtins netMllk:
order to achieve a repre,entative sample (A) Obtain a~tive SOUDd level for
for each time tegment. the area In queaUOIL

{B} Subtract the NRR from the C-weiahted
Nota-1be employer mUit remember that IOUDd level for that area.

ceJculated attenuation values reOectreaU.tic
n1ues only to the extent that the protectol'l
ue properly fitted ad wom.

When using the NRR to aaseas hearing
protector adequacy, one of the following
methods must be used:

(i) When using a dosimeter that II
capable of C-weighted measurements:

(A) Obtain the employee'. C-weighted
doae for the entire workahift, and
convert to 'IWA (.ee Appendix A. B).

(8) Subtract the NRR from the e­
weighted TWA to obtain the estimated
A-weighted rwA under the ear
protector.

(D) When uaing a do.lmeter that fa not
capable of C-weighted meaaurements,
the following method may be used:

(Al Convert the A-weighted dale to
TWA (aee Appendix A).

(B) Subtract 7 dB from the NRR.
(e) Subtract the remainder from the

A-weighted TWA to obtain the estimat­
ed A-weighted TWA under the ear
protector.

(iii) When using a sound level meter
let to the A-weighting network:

- 23 -
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TABLE E-2.-AEFERENCE THRESHOlD lEVELS
FOR TElEPHONIC&-TOH--eS EARPHONES

Appendix F: CalcuJations and I
Application of Age Correctiona to i
Audiograms

This Appendix Is Non.Mandatory'

In determining whetht:r a standard
threshold shift has ()(;Curred. allowance
may be made for the contribution of
lI11ing to the dlange in hearing level by
adjusting the must recent audiogram.•f
the employer chooses to adjust the
a~dil1~rAm. the employer sl1all follow
the pf:lcedure desc.ribt!d below. This
pTClr~cl'Ure 9:'ld the age correctlOr. tables
wer~ ~~veilJped bl' the Nalio-Ia!
Infltitatc: for Occupational Safety and
Health in the ciriteria document entJ:.!ed
"Criteria for a Recommended Sts:ldard
... Occ:upational Exposure to Noise,"
((HSM}-l1001).

For Cl,th audiometric test frequency;
(i) Determine from Tables F-1 or F-2

the age correction values for the .
employee by:

(AI Finuing the age at which the mosl
recent audiogram was taken and
It'cording the corresponding values of
age corrections at 1000 Hz through 6000
H:7.;

IH) Finding the age at which the
blu,elhle audiogram was taken and
rt:;ording the corresponding vlilues of
age corrections at 1000 Hz through 6000
Hz.

(ii) Subtract the values found in step
(i)(B) from the value (ound in step (i)(A).
lAppendixF/B (ii) corrected by 48 FR
29687, June 23, 1983]

(iii) The differences calculated in step
'ii} :epresented that portion of the
chHnge in hearing that may be due to
HRitl".

Example; Employee i•• U-yelir-old male.
Tho! lIudiometric hi.tory for bi' fisht flar i.
.hown In decibel. below.

1001 _

• 1000..__. ._. __aooo . _
:IliOO__, _

«lOCI.-.
.,(1)...•. -----

IU
77
71
10
71.5
16.5

Sound.....--:v-
tt5

7

•
'0
t.5

'1>.5

....­­...... b'
~311_.
---.'dB·

TABLE e-1.-R~FERENCE THPESHOLD LEVELS
FOR TEL£PHONICS-TDH-39 EAAPHot4ES

100..•._. '''.'_'•....•.. _
tClOfL. • ...__
IOOC_.__. .__. .
aooo..__. ._.. _
4000._•._. ._. _
1llOO., ._•. _

determine that the audiometer is within
the loleranc:er. pcrmitted by Amf'ricllu
Standaid Specification lor Audiometer••
83.8-19&9.

(1/ Sound PreSSUI'f! Output Check

A. Place the earphone coupler over
the microphone of the sound level DIeter
and Jllace the earphone OD the coupler.

B. Set the audiometer's hearir.~

threshold level (Hn) dial to 70 dB.
C. Mellsure the sound pressure level

or the tones that each test frequency
from 500 Hz through 6000 Hz for each
earphone.

D. At each (requency the readout on
the sound level meter should corre­
spond to the levels in Table E-l or Ta­
ble E-2. as appropriate. Cor the type oC
earphone, in the column entitled
"sound level meter reading."
(2) Liilearity C.':eclr. .

A. With the earphone i!l plctcp.. set the
frequency to 1000 Hz and the J-ITL dilJl
on th,,: audiometer to 70 t!B.

B. Measure the sound levels in the
coupler at each lo-dB dec;remt-nf from 10
dB to 10 dB, noting the sound level meter
reltefing at 8ach setting.

C. For each to-dB drcremcllt on the
audiometer tbe sound level melPot "hnuld
indicutp. a corresponding 10 dB decrease.

D. This meas.lrement may be millie
electricaJl)' with a voltmeter connected
to the earphone ferminals.

(3) Tolerances

When any of the measwN! ,;ound
levels deviate from the le\els i:1 Table
E-1 or Table E-2 by ± 3 dB at any test
frequency betwet'n 500 and 3ClOC Hz, 4
dB at 4000 Hz. or 5 dB at 6000 Hz. an
exhaustive calibratilln is advi..ed. An
exhaustive calibration is required if the

12 deviations are greater than IS dB ot great-
er at any fest frequency.

1747••

~rmiUed a1 the beginning of each Dew
test fn.quency, but only until the second
aubjt?cl reeponse.

(D) The audh:uJlt!ter shllll remain at
each required leFt frequency for 30
aeconds (± 3 st:conds). The audiogram
shall be clearly marked at each chanse
or frequency and the actual frequency
change of the audiometer shall not
deviate &um the frequency boundaries
lIl;\rk~ on the audiogrtlm by more than
± 3 :teconds.

tE) It must be possibh: lit eac;t, test
fr:=quency to place a hc.'Ji:rontalline
~eDt pllrallel to the time axill on the
auWogram, IUch that the audiome~ric

lracing crosses the line segment at least
aUt time. at th:lt test frequency. At each
test frequency the threshoid shltll be the
average of the miJpoinu of the tracing
excursiona.

TABlE 0-1.-MAx1MUM AUOWABLE OCTAV£.
BAND SouND PRESSURE LEVELS FOR AuDIO­
METFiIC TEST ROOMS

Appeudix D: Audiometric Test Rooms

77ris AppendiX is M.andatory

Rooms used for audiometric testinR
shan not have bAckground sound
pressure levals exceeding tholle in TuMe
D-l when measured by equipment
con!cl'Uting at least to ttle Type 2
l'ef)uiremenls of American National
Standard Specification for Sound Level
Meters. S1.4-1971 (R1976). and to the
Cass U requirements of American
National Standard Specification (or
Octave. Half-Octave. and Third-octave
Band Filter Set.. 51.11-1911 (R1976).

ac. .. bMd_
~ (HZI-- IlIO 1000 aooo 4000 IllOO

s..nc!..- .......-......:---

Appendix E: Acoustic Calibratioo of
AudiOlD8I1tra

'11Us Appendix is Mandatory

Audiometer calibration shaD be
checked acoustically, at least annually,
ac:cording to thtl procedures described in
this Appendix. The equipment necessary
to perform these measurements is a
80UJId level meter. octave-band filter let,
and a Nabunal Dureau o! Standard.. 9A
courIer. In making these ntellsuremrnts.
the accuracy 01 the calibrating
equipment shall be sufficient to

- 24 -
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- ...__._-----_._-_.•
TABLE F-1.-.l.oe CORRECTION VALUES ..

DECIBELS FOR MAL£8

REFERENCE FILE

TABLE F-2.-AoE CoARECT1ON VALUES'"
DECIBELS FOR FEMAI..ES-ContiI

----------

12
13

"11
14

'416
15,.,.,.
l7
17
I'
11

"••10
1IO

'121
II

•I••••,:1
10

"""'2
12
13
13
14,.
15
11
16

I'17

••••••10
10
10
11

",11

'"12
13

"'4'4
16
'5l'16

7
7

••••••I••10
10
10
'0

""""12
12

"

to
'0
'0
10
11

""""12
12
12
12
17

"13

"13
13,.
'4,.

a., _
410 _.1 _
u _

:=:=:=::::.._---.7 _.._---
.e50.....:. _

II.12.. _
13 _

..._---116. _
5157. ,
51._.• ·
58.. -

I••••••5
I
I
5
I

•••7.,
7
7

••I
••7
7
7

••••10
10

"11
12
12

",.
14,.
,e'.",.,.
tI
20
11
II
13
14
25
II
27
II
It
11
32
t3

I•••••I
I
S
I
S

•6••7
7
7
7

•..
•••1•••••7.,
7

•••••'0
10
to

"12

"13
13,.
14
16
11
11
17
11
11
11..
11
12
22
13

7
7

•••,
1

I
1
I
I
1
I

•••••••I
5
I

••••••7.,
7
7
I•••••10

10
10

"""11

""

I

7
7.,
7
7
7
7

.,
7
7
7
7

10
10
'0
10
to

""

'0

TABLE F-2.-AoE CoRRECTION VALUES III
DEC18EL8 FOR FEMALES

•••••to
10

""12

"13
I.
14
)os
15
11
17
17
11
III
10
20
21
~ Appendix G: Monitoring Noise Levels
:: Noa-Mandatol')' lafonnational Appeadix
24 This appendix provides infc.rmatil,n to
:: help employers comply with t.'le noise
27. Dloni~orlns obllgati"!1S that are part of
: the hearing COhllen'&COn amenUm£'nt.
10 What is the PurpCISe of noise
11 monitorinl?
: This re\ised a.mendment requires tbat
• empluyees be placed i~ a huring
:; conservation program if they are
• f!xposed to avera@,e noile 1,"\'e1s of 65 dB

--------------- or greater during an 8 hour workday. In
order to determine if expOSUfIiS are at or
above t.'Us level. it may be neCPS!la~: to
meallure or monitor the actual noise
levels in the workplace and to f!lItimate
the noise exposure or "dose" received
by"employees during the workdav.

• When is it necessary to implement a
• DOise monitoring program?
; It is not necessary for every employer
7 to measure workplace noise. Noise
7 monitoring or measuring must be
: conducted only when exposures are at
• or above as dB. Factors which luggest
: that noile exposurel in the workplace
• may be at this level include employee
:: complaints about the loudness of Doise,
10 indicatiODS that employees are loeing
" their hearing. or noisy coDditiOIUl which
:~ make normal conversatioD difficult. The
12 employer Ihould also conaider any
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The difference represents the amount
of hearing lose that may be atbibuted to
aging in the time ~riod between the
baseline audiogram and the mosl recent
audiogram. In this example. the
diffe:rence at·4000 Hz is 3 dB. This value
is "ubtracted froUt the hean.:,g level at
4000 Hz, which in the most recent
audiogram is 25. yielding 22 after
adjustment. Then the h£arlng thresb.>ld
in the basnline audiogram at 4000 Hz (5)
is subtracted from the adjusted annual
audiogram hearirg thnl!shold at COOO Hz
(22). Thus the' egt!-CClrrtlcted threshold
shift would Le 17 dB (as opposed to a
threshold shift of 2a dB without age
correction).

The audiugram at age 'D i. colUlidered
lh baseline aiuce i1showa the beat
hearing threshold levels. Asteris.... have
Leen used to identify the baseline and·· - .
most rect!nt .udiogram. A threshold shift
of 20 dB exists at 4000 Hz between the
Budiogrllms t~ken at ages 'D and 32-

('fhe thre.!lhold ahift is computed by
sut-·trltcli~ the hearing threshold at age
27, which was 5. from the hearing
threshn!:! at age :u. which is ZS). A
retest audiC'gram has confirmed this
shut. The contribu"ion of aging to this
chang*! in hearing may be eSlimated in
the following manner:

Go to Table F-t and find L'te age
correction values (in dB) for 4000 Hz at
age 'D and age 3Z.

.32___ • I 7 10 ,.
• 27 ~-!1_--!!.~~'~_!.7_":'!!'
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a. 10
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It I
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Information avaUable regarding noile
emitted from .peci6c machine•. In
addition. actual workplace noise
mea.urements can .ugsest whether or
Dot a monitoring program .bould be
Initiated.

How .. DOlle mealUnld1
. Ballica1ly, there are two different
Instrumentl to mea.ure noise expolure.:
the lOund level meter and the dosimeter.
A lOund level meter ia a'device that
measure. the intenaity of sound at a
liven momenl Since sound level meteN
provide a measu:'. of sound intensity at
only one point i., time, it is generally
Deceuary to take a number of
measurements at d:fferent times during
the day to estimate noise exposure over
a Wl/('rkdav. If noi~e levels nuctuate, the
antOU:1t of time noise remair.. at eaGh of
the various measured levell mUlt be
determined.

To estimate emploype noise exposures
with a lOund level meter it is also
8~neranynecessltry to take several
measurementa at different locations
within the wOi'kplace. After appropriate
lOund level meter readings are obtained,
pecrle somelimps draw "maps" of the
sound levela within different areas of
the workplace. By using a aound level
"'map" and information on employee
locatioJU throughout the day, estimates
of individual exposure levels can be
develojJed. This measurement method ia
seD'.lrally referred to as area noise
monitoring.

A desimeter is like a lOund level
meter exr:ept that it store! sound le~el
mE'a5urements and integratell these
meuurE:ments over time. providing an
average noilie exposure reading for a
given period of time. such as an a-hour
workday. With a dosimeter, a
micropht'ne is attached to the
employee'. clothing and the exposure

...

mee"...rement is .imply read at the end
of the de.ired t!me period. A reader may
be used to read-out the dosimeter's
measurements. Since the dosimeter ia
worn by the employee. it measures noise
levels in those locationa in which thf!
employee travels. AlOund level meter
can also be positioned within the
immediate vicinity of the exposed
worker to obtain an individual exposure
eitimate. Such procedurea are generally
referred to al personal DOise monitoring.

Area monitoring can be used to
estimate noiae exposure when the noise
levell are relatively constant and
employe.. are not mobile. In
workplaces where employe.. move
about in different areal or where the
noile intenaity tends to Ductuate over
time, noise exposure il generally more
accurately ..timated by the perIOJUl1 .
monitoring approach.

In lituations where personal
monitoring i. appropriate. proper
positioning of the microphone II
necessary to obtain accurate
measurements. With a dosimeter. the
microphone it generally located on the
shoulder and remains in that position for
the enUre workday. With a lound level
meter. the microphone i. Itatiorred near
the employee'l head, and the instrument
II usually held by an individual who
follows the employee .1 he or ahe
movesaboul

Manufacturer'. instructionI. contained
in dOlimeter and sound level meter
operating manuals, .hould be followed
for calibrati"n end maintenance. To
ensure Br.curate results. it il· cOlUlidered
100d profenional practice to calibrate
instruments before and after each USI:I.

How often is it necessary to moDitor
nolle levell?

The amendment requirel that when
there are significent changes in
machinery or production proceSleS that

B-1.
31:5365

may relult in increased noise levels,
remonltoring must be conducted to
determine whether additional
employe.. need to be included in the
hearing conservation program. Many
companies choose to remonitor
periodically (once every year or two) to
enaure that aU expoled employe.. are
included in their hearing conaervatioD
programs.

Where cen equipment ud technical
advice be obtaiDed?

Noise monitoring equipment may be
either purchased or rented. Sound level
meteN cost about $500 to $1.000, while
dosimeters range in price from about
$750 to '1,500. Smaller compllnie. may
find it more economical to rent
equipment rather than to purchase il
Names of equipment suppliers may be
found in the telephone book (Yellow
Page.) under headings such as: "SafeI)'
Equipment," "b.tdustrial Hygiene," or
MEngineel'l-Acoustical." In addition to
providing information on obtaining
Doise monitoring equipmenl many
companies and individuals included
under m:h listings cen provide
professional advice on how to conduct a
valid noise monitoring program. Some
audiologicel telting tll'lDS and industrial
hygiene tll'lDS also provide noise
monitoring services. Universities with
audiology. industrial hygiene. or
acousticel engineering departmentl may
also provide information or may be able
to help employera meet their obligationl
under this amendment.

Free. on-site assistance may be
obtained from OSHA-~upported state
and private consultation organizations.
Thl"se safety and health consultative
entities generally give priority to the
needs of Imall businesses. See the
attached directory for a listing of
organizationa to contact for aid.
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Appendix H: AvaDabWty of Referucecl
Docum.....

Paragraph, tel through (0) of ZI CPR
1910.95 and the acc.ompaayins
appendices contain proviJiODl whtcb
incorporate pubUcatiODl b)' refereJlCL
GeneraUy. the publications provide
criteria for inltrumentl to be ued in

moDitoriDlaDd audiometric __
'l'hne criteria are Intended to be
mandatory when ao indicated in the
applicable paragrapha of Section 191G.85
and appendicn.

It should be noted that OSHA dou
DOt require that employen purc:ba.. a
copy of the referenced publicationa.
Employers. Jaowner. IDa)' duin &0

8-116
31:5367

obtain a cop)' ol1Le referenced
publicatiODl for thpir own information.

The daignation of the paragraph of
the atandard in which the referenced
publicatioD8 appear, the titles of the
publfcationa. and the avaUability of the
publicatioDi ate .. foUowl:

The referenced publications {or a
microfiche of the publicationl) are
available Cor review at many
unlversitiel and public Ubrariel
throughout the countr}', These
publications ma}' also be examined at
the OSHA TechniC/:ll n",ta Center. Room
N2439. United Statell Department of
Laber. 200 Cunltitution At·enue. ,,1\\,.•
Washingtun. D.C. ;Z0210, (202} 523-9700
or at any OSHA Regional Offi~e (lee
t(liephone directories ur.di!r United
States Govemnlent-Labor·
DepartI:lent),

Appendix 1; ncruaition.
These de~jnjtion.apply to the

following-terms al \lspd In parasraphs
(ej through (n) of 29 CfR 1910.9:;.

ALll",'l level-.'-"I 8-hour time-weighted
.'·HaS! of I:; d~...iPel:l measured 0:1 the A­
K ..~~•••"w 1'!'5pollle.·or equivillenUy, a
dose of f.tty percent

Au~ogram-At..Aa..1.lVlIPb. or table re.ultiDI
from an auuiomo!triG tell .howm,an
ind;vidua.!·. hearing threshold Ievell a. a
function of frequeac:y.

Audinlogi.t-A profeillona'\. .pecializlng In
the 'l\Idy and rehabilitation of hearing,
who i. certified by the American Speech­
Language-HeariD& AuociilUon or Iicenaed
by ••tate board of examinera.

Base!ine audiogram-The audiogram a8ain.t
whieb £:sture aud1ogfam. are compared.

Criterion lOund level-A £ol:nd level of 90
decibela.

De::ibel (dB)-lJnlt of measurement of lound
level.

Hertz (ll%)-Un:t of melllurem~ntof
t'requertC)'. numerically equlIl t~ cyclel per
aerand.

MeJic;;11 pa'.hoiosy-A disorder or diseale.
Fu: pur;>oses of thill regulation. a condition
or d;Sfj"lOe affecting the ear. which should
be UelteJ by a phYlIician specialist.

No:se diJJP-ll:.. rab". expressed as a
per~<,taSI!· 6f It} the til!le i:1lf'81'al. over a
sta:ed t1::lr or event. of the 0.8 power of the
meallo:lfed SLOW exponential time­
.,·r.raaed. squared A-weighted aoUDd
preHure and (2) the product of the criterion
duration (8 hoUJ'l) and the 0.8 power of the
squared lOund prellure correlponding to
the criterion lOund level (90 dB).

Noile do.imeter-An inJtrument that
in"ate. a function of .ound pres.ure

- 28 -

over a period of time in such • mBllllef th.t
It directly indicatel a noise dose.

Otollll)'D8Ologi.t-A physician .pecializing in
diagnolia and treatment of disordera of the
ear, nOie and throat.

Reprelenlative cxpo.ure-Meallurementl of
an employee" noile dOle or &-hour time­
weighted average .ound level that the
employera deem to be representative of the
exposures or other employees in the
workplace.

Sound level-Ten times the common
logarithm of the ratio of the square of tbe
measured A-weightr.d sound pressure to
the square or the standard reference
pre8lure of ZO micropa_l•. Unit: decibell
(dB). For UH with this regulation. SI.oW
time resvonlle.in accordance with ANSI
51.4-1971 (R1918l. iI tequinld.

Sound level meter-An inJtrument for the
me.surement of lOund level.

Time.,weigbted average sound level-That
lOund level, which if constant over an 8­
hour expollure, would result in the lame
Doile dose as iI measured.
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