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EXECUTIVE SUMMARY 

In response to a request from the National Labor-Management Committee for the 
Custom Woodworking Industry to assist them in characterizing wood dust and 
other occupational hazards that may be present in the custom woodworking
industry. National Institute for Occupational Safety and Health (NIOSH)
representatives conducted an industrial hygiene survey at the Jaff Brothers 
Woodworks, Inc., Long Island City, New York facility on February 12 and 13. 
1991. 

Jaff Brothers Woodworks. Inc., is an architectural woodwork manufacturer that 
produces custom wood office interiors for commercial and institutional 
establishments. In the manufacture of these custom wood office interiors,
employees perform a wide variety of woodworking, assembly, and fi~lishing
operations typical of the custom woodworking industry. 

During the industrial hygiene survey, a total of 40 personal ~nd general area 
air samples were collected for total dust, dust size, organic vapors, 
formaldehyde, and nOise. Also, direct-reading total dust measurements were 
made during several woodworking operations, relative humidity was measured 
throughout the facility, and ventilation measurements were made at several 
ventilated production operations. 

The survey results indicated that overall, most employee exposures to airborne 
dust, organic vapors, and formaldehyde were well controlled with local exhaust 
ventilation and were below applicable NIOSH, American Conference of 
Governmental Industrial Hygienists (ACGIH), and Occupational Safety and Health 
Administration (OSHA) evaluation criteria. However, hand sanding operations 
were not controlled with ventilation and resulted in employee exposures to 3 
total dust exceeding the MIOSH and ACGIH criteria for wood dust of 1.0 mg/m
(work practices were observed to be important in predicting total dust 
exposures). Also. the woodworking machinery was relatively noisy and resulted 
in an employee noise exposure that exceeded the NIOSH and ACGIH criteria for 
noise of 85 dBA. Additionally. four woodworking machines were found to have 
defects in their local exhaust ventilation systems, adversely affecting dust 
control, and the negative pressure of the production areas relative to the 
outdoors indicated that the make-up air provided was insufficient for the 
exhaust (this was exemplified by the backflow of air through the spray booth 
when its exhaust fans were not operating). 

Recommendations were provided to reduce employee exposures and included: 
(1) establishing a respiratory protection program; (2) ensuring the use of 

good work practices; (3) continuing the hazard communication program; (4)

establishing a hearing conservation program; (5) repairing ventilation defects 
found in four woodworking machines; (6) operating the spray booth exhaust fans 
during the workshift; and (7) evaluating the make-up air requirements for the 
production areas. 
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INTRODUCTION 

In June 1990, the National Institute for Occupational Safety and Health 
(NIOSH) received a request from the National Labor-Management Committee for 
the Custom Woodworking Industry (NLMC/CWI) to assist them in characterizing 
exposures to wood dust and other occupational hazards that may be present in 
the custom woodworking industry. In response to this request, NIOSH 
representatives conducted walk-through surveys at four custom woodworking
facilities in August 1990. These walk-through surveys were conducted to 
familiarize NIOSH representatives with the custom woodworking industry and to 
obtain sufficient information to plan an industrial hygiene characterization. 
From the information obtained during these walk-through surveys, industrial 
hygiene surveys were planned to be conducted at two of the facilities 
previously visited. These two facilities were selected as being
representative of the NLMC/CWI membership based on the relative amount of 
millwork and the diversity of the operations performed at them. One of the 
two facilities selected was Jaff Brothers Woodworks, Inc., located in 
Long Island City, New York. 


As part of this effort, NIOSH representatives conducted a walk-through survey

at the Jaff Brothers facility on August 30, 1990, and later, conducted an 
industrial hygiene survey there on February 12 and 13, 1991. The activities,
findings, and recommendations resulting from the industrial hygiene survey are 
presented in this report. 

BACKGROUND 

Jaff Brothers Woodworks, Inc., is an architectural woodwork manufacturer that 
produces custom wood office interiors for commerCial and institutional 
establishments. The overall design and dimension specifications for these 
custom wood office interiors are usually provided by an architect. Depending 
on the particular order, some functional or operational speCifications may be 
provided by the manufacturer. Since the final product is a custom wood office 
interior, hardwoods are most commonly used in the manufacturing process. 
However, compOSite wood products such as particle board and plywood are also 
used as necessary. On occasion, veneers of very rare or exotic hardwoods may
be required. 

The manufacture of a custom wood office interior begins with the preparation 
of drawings for production of the interior components based on information 
provided by an architect. These drawings are then used by the production 
employees to manufacture the desired custom wood office interior. To prepare
the wood components of the custom office interior, a wide variety of 
woodworking operations are utilized, such as sawing, shaping, jOinting, 
routing, boring, drilling, planing, and sanding. Several other specialized 
woodworking operations may also be required, such as those needed for 
dovetails, edges, hinges, veneers, and moldings. The individual wood 
components are then assembled using nails, staples, screws, and glue as is 
appropriate. The assembled wood components are then finished with a wide 
variety of stains and lacquers as required. These stains and lacquers may be 
applied either by hand or spray. Once completed, the custom office interior 

- 1 • 




components are packaged to prevent damage in transit and shipped to the site 
for installation. 


Production began at the 32,000 ft2 Jaff Brothers facility in 1929. The 

manufacturing portion of this facility has five production areas: milling,
assembly, spray finishing, finishing, and veneer. There are also office, 
shipping and receiving, and storage areas to support the production areas of 
the facility. (A diagram of the Jaff Brothers facility is provided in 
Figure 1.) At the time of the industrial hygiene survey in February 1991,
there were approximately 30 production employees working a 40-hour workweek on 
a daily 7:45 a.m. to 4:15 p.m. workshift (including a 30-minute lunch break).
The production employees are represented for bargaining purposes by the United 
Brotherhood of Carpenters and Joiners of America (UBCJA) Local 1164. 

METHODS 

During the walk-through survey of the Jaff Brothers facility on August 30, 
1990, it was determined that potential exposures were present to wood dust 
(predominantly hardwood dust), organic vapors (from the stains and lacquer
finishes), formaldehyde (from the adhesive used in producing veneers), and 
noise (predominately in the milling area). This information was used to 
develop the sampling strategy for the industrial hygiene survey conducted on 
February 12 and 13, 1991, to characterize occupational exposures. 


Therefore, during the industrial hygiene survey of the Jaff Brothers facility,

34 personal air samples were collected for total dust, dust size, organic 

vapors, formaldehyde, and noise. Also, six general area air samples for 

organic vapors and formaldehyde were collected. In addition, direct-reading 
total dust measur~~ents were made during several woodworking operations,
relative humidity was measured throughout the facility, and ~enti1ation 
measurements were made at several ventilated production operations. 

A total of 13 personal air samples for total dust were collected using 37 
millimeter (mm) diameter, 0.5 micrometer (um) pore size polyvinyl chloride 
(PVC) me.brane filters in two-section cassettes connected to SKC Model 224­
PCXR7 sampling pumps calibrated at flow rates ranging from 1.92 to 2.16 liters 
per minute (lpm). Employees with the highest potential dust exposures were 
selected and the samples were collected in their breathing zone for as much of 
the 8-hour workshift as was practicable. The sampling pumps were removed from 
the employees during their lunch break and replaced when they returned to 
work. After sampling was completed, the filter cassettes were sealed in 
preparation for analysiS. Gravimetric analysis of the PVC filter samples for 
total dust was performed using NIOSH Method 0500 (I). 


Direct-reading total dust measurements were obtained at eight different 

woodworking operations using a ppm, Inc., Model 1050 Handheld Aerosol Monitor 

(HAM). These were instantaneous measurements obtained from the breathing zone 

of e~ijloyees while performing specific woodworking operations up to 15 .inutes 
in duration. This sampling procedure provides information regarding short­
term «(Ir peak) exposures that may be higher than the corresponding exposure 
for the same woodworking operation when averaged over the full 8-hour 
workshift. For comparison, a background (ambient) measurement using the HAM 


- 2 ­



was also obtained from a location in the milling area not close to any active 
woodworking machinery. The exposure data was recorded and stored using a 
Gulton, Inc •• Rustrak Ranger Datalogger. For subsequent analysis of the 
direct-reading total dust data, the datalogger was downloaded into a personal 
computer. 

A total of six personal air samples for dust size were collected using SKC 
Model 225-50 Personal Cascade Impactors connected to SKC Model 224-PCXR7 
sampling pumps calibrated at flow rates ranging from 1.93 to 2.05 lpm. For 
each personal dust size sample, four impactor stages were used, each having a 
decreasing particle cutpoint diameter (Op). These were: stage 1 (Op • 21 um);
stage 4 (Op • 6.0 um); stage 7 (Op • 0.9 um); and stage F (Op • 0.0 um). (The
particle cutp01nt diameter corresponds to the average particle diameter which 
is retained by a stage, with smaller particles passing through. Stage F is 
the final impactor stage and essentially collects the particles not deposited 
on the preceding impactor stage.) This four-stage configuration was selected 
to allow an estimation of respirable dust concentration. Each impactor stage 
contained a spray-coated collection substrate to reduce the likelihood of 
particle bounce. Employees with the highest potential dust exposures were 
selected and the samples were collected in their breathing zone for as much of 
the a-hour workshift as practicable. The sampling pumps were removed during
their lunch break and replaced when they returned to work. After sampling was 
completed, the personal cascade impactors were sealed in preparation for 
analysis. The collection substrates for each of the impactor stages were 
gravimetrically analyzed for dust using NIOSH Method 0500 (1). 

A total of six air samples for organic vapors were collected using 150 
milligram (mg) coconut shell charcoal tubes connected to SKC Model 224-PCXR7 
sampling pumps calibrated at flow rates ranging from 0.019 to 0.Q22 lpm. The 
organic vapor samples were collected over as much of the a-hour workshift as 
practicable. To prevent sample loss, the charcoal tubes were changed
approximately halfway through the workshift, resulting in two charcoal tubes 
per sample during the workshift. Four of these w.re personal air samples and 
were collected in the breathing zone of employees with the highest potential 
for organic vapor exposures. The samp11ng pumps were removed from the 
employees,during their lunch break and replaced when they returned to work. 
The other two were general area air samples and were collected at locations 
close to organic vapor sources in the finishing and spray finishing areas. 
After sampling was completed, the charcoal tubes were sealed in preparation 
for analysis. 

The organic vapors selected for analysis were acetone, methyl isobutyl ketone 
(MI8K), VMIP naphtha, toluene, and xylenes. These five organic compounds were 
selected to be representative of the organic vapor exposures based on 
information obtained from the material safety data sheets (MSOS's) for the 
white lacquer undercoat and clear lacquer top coat used exclusively for wood 
finishing during the industrial hygiene survey. The criteria used to make 
these selections were percentage (by weight), volatility, and toxicity
(environmental criteria). The organic vapor samples were analyzed for acetone 
and MI8K by gas chromatogra~hy (GC) with flame ionizat10n detection (FlO) 
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using NIOSH Method 1300; for VMIP naphtha by GC/FIO using NIOSH Method 1550;

and for toluene and xylene by GC/FIO using NIOSH Method 1501 (1). 


A total of five air samples for formaldehyde were collected using Air Quality 

Research Model PF-20 Formaldehyde Monitors. These formaldehyde monitors 

operated by the diffusion of the formaldehyde vapor from the air, through a 

porous membrane, and onto a sorbent. (Because these monitors operate by

diffusion, they are commonly known as passive monitors.) The sampling rate 

for these monitors was 0.016 lpm. The formaldehyde samples were collected 

over as much of the 8-hour workshift as was practicable. One of these was a 

personal air sample and was collected in the breathing zone of an employee

with the highest potential f~r formaldehyde exposure. The formaldehyde
monitor was removed from th~ employee during his lunch break and replaced upon
his return to work. The Cl,tl\~l" four were general area air samples and were 
collected at locations close to formaldehyde sources in the veneer area. 
After sampling was completed, the formaldehyde monitors were sealed in 
preparation for analysiS. The monitors were analyzed for formaldehyde by
visible light spectrophotometry using NIOSH Method 3500 with modifications 
(l) • 

Relative humidity measurements were obtained in the production areas 
throughout the facility using a Belfort Instrument Company Model 566-3 
Psychron. For each measurement, dry bulb and wet bulb readings were recorded 
and relative hu.idity determined from a psychometric table supplied with the 
instrument. Relative humidity is an important parameter to measure because,
if too high, it may adversely effect some sorbent-type air sampling methods 
and, if too low, can increase the electrostatic charge and overall "dustiness" 
of a hygroscopic particulate such as wood dust. 

A total of 10 personal noise samples were collected using Metrosonics, Inc., 
Model db-30t Metrologgers (dOSimeters) calibrated prior to each use. The 
noise dosimeters were programmed to determine compliance with Occupational 
Safety and Health Administration (OSHA) requirements (2). Employees with the 
highest potential noise exposures were selected and the samples were collected 
in their hearing zone for as much of the 8-hour workday as was practicable.
The noise dosimeters were removed from the employees during their lunch break 
and replaced when they returned to work. At the end of the sample period, the 
noise exposure data from 6ach dosimeter was downloaded and stored in a 
Metrosonics, Inc., Model db-6S1 Metroreader. For subsequent analysiS of the 
noise exposure data, the Metroreader was downloaded into a personal computer. 

Local exhaust ventilation measurements were obtained at nine different 
machines representative of the various woodworking operations present at the 
Jaff Brothers facility. Air velocity measurements were made at exhaust 
openings using an Alnor Compuflow Model 8565 Thermoanemoaeter. Duct air flows 
were determined using the pitot traverse method (3) with a Dwyer Pitot Tube 
and an Alnor Compuflow Hodel 85300-1 Electromanometer. General ventilation 
measurements of flow patterns were also obtained in the production areas of 
the facility using a Drager smoke tube kit. 
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EVALUATION CRITERIA 


As a guide to the evaluation of the hazards posed by workplace exposures,

NIoSH representatives employ environmental evaluation criteria for assessment 
of chemical and physical agents. These criteria are intended to suggest 
levels of exposure to which most workers may be exposed up to 10 hours per
day, 40 hours per week for a working lifetime without experiencing adverse 
health effects. It is important to note, however, that not all workers will 
be protected fro. adverse health effects if their exposures are maintained 
below these levels. A small percentage may experience adverse health effects 
because of individual susceptibility, a pre-existing medical condition, and/or 
a hypersensitivity (allergy). In addition, some hazardous substances may act 
in combination with other workplace exposures, the general environment, or 
with medications or personal habits of the worker to produce health effects, 
even if the occupational exposures are controlled at the limits set by the 
evaluation criteria. Also, some substances are absorbed by direct contact 
with the skin and mucous membranes, and thus the overall exposure may be 
increased above measured airborne concentrations. Evaluation criteria 
typically change over time as new information on the toxic effects of an agent
become available. 

The primary sources of enVironmental criteria for the workrlace are the 
following: NIoSH Criteria Documents and Recommended Exposure Limits (RELs),
the American Conference of Governmental Industrial Hygienists' (ACGIH)
Threshold Limit Values (TlVs), and the OSHA Permissible Exposure limits 
(PEls). These values are usually based on a time-weighted average (TWA) 
exposure, which refers to the average airborne concentration of a substance 
over the entire 8- to 10-hour workday. Concentrations are usu,lly expressed 
in parts per million (ppm) or milligrams per cubic meter (mg/nr). In 
addition, for some substances there are short-term exposure limits (STEls) or 
ceiling limits which are intended to supplement the TWA limits where there are 
recognized toxic effects from short-term exposures. 

The OSHA standards are required to take into account the feasibility of 
reducing exposures in various industries where the agents are used; whereas, 
the NIoSH REls are based primarily on concerns relating to the prevention of 
occupational disease. In evaluating the exposure levels and NIoSH 
recommendations for re1ucing exposures, it should be noted that employers are 
legally required to meet the requirements of OSHA PEls and other OSHA 
standards. 

For wood dust, the current NIoSH REl is a TWA of 1.0 mg/~ (4). When 
recommending their REl, NloSH noted that wood dust should be considered a 
potential occupational carcinogen and that exposures shoyld be reduced to the 
lowest feasible level, not to exceed the REl of 1.0 mg/m. The NIoSH REL does 
not distinguish between wood types Ihard and soft wood). The ACGIH TlV for 
hard wood d~st is a TWA of 1.0 mg/nr and their TlV for soft wood dust is a TWA 
of 5 0 mg/rr. 'rhe ACGIH has a1 so reca.ended a STEl for soft wood dust of 10 
mg/~ averaged over a IS-minute period which should not be exceeded at any
time during the workday even if the a-hour TWA exposure value is within the 
TlV. Exposures above the TlV up to the STEl should occur no more than four 
times per day (S). The OSHA PEL for hard and soft wood dust is a TWA of 5.0 
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mg/m]; their 15~minute STEl for hard and soft wood dust 1s 10 mg/m]. OSHA his 
also established a separate PEL for western red cedar which is a TWA of 2.5 
mg/m] (6). The adverse health effects that have been associated with exposure 
to wood dust upon which these evaluation criteria are based include 
dermatitis, allergenic respiratory effects, mucosal and nona11ergenic
respiratory effects, and cancer. 


The organic vapors selected for analysis, acetone, MIBK, VM&P naphtha, toluene 

and xy1enes, all have separate evaluation criteria. For acetone, the NIOSH 

REl is a TWA of 250 ppm (4); the ACGIH TlV and OSHA PEL are a TWA of 750 PPi 

(5,6). For MIBK, the NIOSH REl, ACGIH TlV, and OSHA PEL are a TWA of 50 ppm

(4,5,6). For VM&P naphtha, the NIOSH REl 15 a TWA of 80 ppm (4); the ACGIH 
TlV and OSHA PEL are 300 ppm (5,6). (For VM&P naphtha, these evaluation 

criteria ppm values are based on an average molecular weight of 110.) For 

both toluene and xylene, the NIOSH REl, ACGIH TlV, and OSHA PEL are 100 ppm

(4,5,6). The adverse health effects that have been associated with exposure

to either individual or mixtures of these organic vapors upon which these 

evaluation criteria are based include headache, dizziness, nausea, eye, skin 

and respiratory irritation, and narcosis. 


For formaldehyde, the NIOSH REl is a TWA of 0.016 ppm (4); the ACGIH TlV and 

OSHA PEL are a TWA of 1.0 ppm (5,6). When recommending their REl, NIOSH noted 

that formaldehyde should be considered a potential occupational carcinogen and 

that exposures should be reduced to the lowest feasible level; when 

recommending theirs, the ACGIH noted that formaldehyde should be considered a 

suspected human carcinogen. The adverse health effects that have been 

associated with exposure to formaldehyde upon which these evaluation criteria 

are based include eye, nose and throat irritation, mucosal and respiratory

irritation, dermatitis, nausea, and cancer. 


For continuous or intermittent n01se, the NI0SH REl and ACGIH TlV are a TWA of 

85 dBA (7,5); the OSHA PEL is a TWA of 90 dBA with an action level of 85 dBA 

(2). The adverse health effects that have been associated with exposure to 

noise upon which these evaluation criteria are based include both temporary

and permanent loss of hearing. 


RESULTS AND DISCUSSION 


During the February 12 and 13, 1991, industrial hygiene survey at the 

Jaff Brothers facility, 13 personal air samples were collected for total dust 

on employees involved in a variety of mi111ng, assembly, and finishing
activities. In the milling ~nd assembly areas, the exposure was primarily to 
hard wood dust. In the finishing area, the exposure was to a mixture of 
lacquer and wood dust. (For the wood and lacquer dust mixture, the wood dust 
evaluation criteria will be used for comparison in this report.) The results 
indicated airborne total dust exposures ranging from 0.58 to 2.09 mg/If (Table
1). Four of the 13 employees sampled]had exposures above the NIOSH REL and 
ACGIH TlY (for hard wood) of 1.0 mg/m. These four employees were performing
hand sanding operations for at least a portion pf the workshift. The employee
with the highest total dust exposure (2.09 mg/If) worked in the assembly area 
and performed manual hand sanding during the workshift. The other three 
employees were predominately using orbital sanders; one worked in the 
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finishing area and had an exposure of 1.41 mg/m3, and two worked in the 
assembly area and had exposures of 1.3S and 1.05 mg/m3 (the latter was using 
an orbital sander with a dust bag control). None of the milling area 
employees sampled had

3
total dust exposures that exceeded the NIOSH REL and 

ACGIH TlV of 1.0 mg/m. None of the 13 employe,s sampled had total dust 
exposures in excess of the OSHA PEL of 5.0 mg/m • 

During the i~dustrial hygiene survey, it was observed that several production 
area employees (including those performing hand sanding operations) wore 
single-use, disposable dust masks. These dust masks cannot form a tight seal 
between the face and the mask and, therefore, provide only l1mlted protection 
against inhaling airborne dust. 

Direct-reading total dust measurements were collected at a background
(ambient) site in the milling area and in the breathing zone of milling and 
assembly area employees performing eight different woodworking operations
ranging from 1.S to 13.S minutes in duration. The woodworking operations
measured were sawing 1x4-inch hardwood, I-inch plywood. and 1.S-inch particle 
board (with Formica surfaces) using two finish saws (nos. 10 and 12); cutting 
grooves into I-inch plywood using a shaper (no. IS); sanding short and long
strips of 1x2-inch hardwood using the small belt sander (no. 29); sanding 2xS­
foot panels using the large belt sander (no. 28); and manual hand sanding by 
an employee in the assembly area (Figure 1). The activities performed by the 
employees included selecting, measuring, preparing, and machining the wood 
piece. For the purposes of reporting, these tasks were grouped into the 
categories of between machining (selecting, measuring, and preparing) and 
during machining. 

The results from the direct-reading total dust measurements indicated that the 
backgrou~d (ambient) concentration of total dust in the milling area was 
0.3 mg/m and that the total dust concentrations from the breathing zone of 
employeef performing the individual woodworking operations ranged from 0.3 to 
4.0 mg/m (Table 2). None of these results ~xceeded the ACGIH (soft wood) or 
OSHA IS-minute STEl for wood dust of 10 mg/nr. However, the employees
performing operations which used a shaper (no. 18), the small belt sa~der (no.
29). and manual hand sanding, generated concentrations above 1.0 mg/m • 
Graphs of the direct-reading total dust exposure concentrations for the 
background (ambient) measurement and for the employees performing each of the 
woodworking operations are presented in Figures 2 through 10. (On Figures 3 
through 10, the time spent performing the machining task is depicted as a 
double bar (.) above the exposure tracing.) As shown in Figures 3 through 10,
airborne total dust concentrations in the employees' breathing zone generally
increased as machining time increa~ed. 

While making the direct-reading measurements in the breathing zone of 
employees performing woodworking operations, it was observed that the location 
of the employee in relation to the dust source was a significant factor in 
predicting airborne dust concentrations. Where the dust was propelled away
from the employee, the dust concentrations in the breathing zone were lower. 
When the employee was pOSitioned near or actually in a dust plUMe, the dust 
concentrations in the breathing zone were higher. 
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Six personal cascade impactor air samples for dust size were collected on 
employees 1n tne milling, assembly, and finishing areas. As previously
described, in the milling and assembly areas, the dust was primarily hard wood 
and, in the finishing area, was a mixture of lacquer and wood. The results 
indicated that the majority of the airborne dust in all areas was relatively
large in size (Table 3). Percentages of dust (by mass) collected below 6.0 um 
diameter in size ranged from 4.1% for a finishing area employee to 31.7% for 
an assembly area employee. Percentages of dust (by mass) collected below 0.9 
um diameter in size also ranged from 4.1% for a finishing area employee to 
31.7% for an assembly area employee. Of the employees performing sanding
operations, the finishing employee had the lowest percentage of small-sized 
dust collected. In addition, these results indicate that the three employees
performing sanding operations (two from the assembly area and one from the 
finishin~3area) had higher collected dust concentrations (ranging from 1.77 to 
5.76 mg/nr) than did the three milling area e~p10yees (co11ect~d dust 
concentrations ranging from 0.79 to 1.35 mg/m). (These airborne dust results 
cannot be directly compared to any of the total dust evaluation criteria 
previously described due to differences in sampling requirements.) 

The size of airborne dust can be used to predict how the dust will be 
deposited in the respiratory system when inhaled. Generally, apprOXimately 99 
percent of all particles greater than 10 um in diameter are removed in the 
nasal chamber and have 11ttle probability of reaching the lungs. Therefore,
particles less than 10 um in diameter may reach the lungs and are considered 
potentially "respirable". The percentage of these potentially respirable 
particles actually reaching the lungs increases with decreasing particle size 
down to about 1.0 um in diameter. In reference to the personal cascade 
impactor results (Table 3), approx'lmate1y 83 percent of particles less than 
6.0 um in diameter are respirable and could be depOSited in the lungs (5).
Below 1.0 um in diameter, approximately 97 percent of inhaled particles are 
able to be deposited in the lungs or exhaled (8,9). 

Four personal and two general area air samples were collected for organic 
vapors. The personal samples were collected on employees in the spray 
finishing, assembly, and veneer areas. The general area air samples were 
collected on the mixing table in the spray finishing area and near the waste 
drum in the finishing area. The results indicated very low or non-detectable 
exposures to the five organiC vapors selected for analysl~ (Table 4).
Exposures to acetone ranged from <1.35 to 5.60 ppm. (A co~centration value 
preceded by the < symbol indicates the sample results were ~elow the 
analytical limit of detection (LOD).) Exposures to YM&P nap~thl ranged from 
<0.24 to 15.36 ppm; those for toluene ranged from <0.29 to 8.11 ppm. None of 
the six organic vapor air samples collected contained detectable quantities of 
MI8K or xylenes. None of these organic vapor exposures were close to the 
corresponding NIOSH REL, ACGIH TlY, or OSHA PEL for acetone, MI8K, YM&P 
naphtha, toluene, and xy1enes. 

One personal and four general area air samples were collected for formaldehyde
in the veneer area where the formaldehyde-containing adhesive is used. One 
personal air sample was collected on the veneerer; the four general area air 
samples were collected at locations near the mixing station, above the glue 
spreader, and at the left and right ends of the hot press. The veneer 
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operation requiring the use of the adhesive was performed over ~ 4-hour period 
(approximately one-half of the workshift). None of the five air samples
contained detectable quantities of formaldehyde, corresponding to a 
concentration of <0.08 ppm (Table 5). These results are below the ACGIH TLV 
~nJ OSHA PEL for formaldehyde of 1.0 ppm. However, the sampling rate of the 
passive monitors used was too low to determine if the NIOSH REL for 
formaldehyde of 0.016 ppm was exceeded over an 8-hour workshift. 


Twenty-seven environmental psychrometer measurements were made throughout the 

facility over both days of the industrial hygiene survey (Table 6). On 

February 12, 1991, psychrometer measurements were made in the milling, 

assembly, spray finishing, finishing, and veneer areas three times: mid­

morning, about noon, and mid-afternoon. Relative humidities on that day

ranged from 12 to 19 percent. Since air sampling was not conducted in the 

veneer area on February 13, psychrometer measurements were made in the 

remaining four areas three times as previously described. Relative humidities 

on the second day of the survey ranged from 16 to 26 percent. These relative 

humidities would be too low to have any adverse effect on the sorbent media 

air sampling methods utilized for organic vapors and formaldehyde and would 

not be high enough to appreciably decrease the "dustiness" of the airborne 

wood particles. 


T~n personal samples were collected for nOise on employees working in the 

milling, assembly, and spray finishing areas. However, exposure data from 

four of the noise dosimeters were lost during the downloading sequence at the 
end of the workshift. Therefore, TWA noise exposures are available for only
six of ~he ten employees sampled. The results indicated exposures to noise 
ranging from 81.8 to 86.4 dBA (Table 7). The employee with the highest nOise 

exposure (86.4 dBA) worked in the milling area. This was the only TWA noise 

exposure that exceeded the NIOSH PEL, ACGIH TlV, and OSHA action level for 

continuous or intermittent noise of 85 dBA. However, three other employees

working in the spray finishing, assembly, and milling areas had noise 

exposures above 84 dBA (84.3, 84.4, and 84.9 dBA respectively). It is 

possible that on other workdays, these employees may also have noise exposures 

above 85 dBA. None of the exposures exceeded the OSHA PEL for continuous or 

intermittent noise of 90 dBA. It was noted during the industrial hygiene 

survey that the majority of employees were wearing earplugs. 


Local exhaust measurements were made at nine different woodworking machines in 

the milling area: the small belt sander (no. 29), the large belt sander (no. 

28), three finish saws (nos. 10, 11, and 12), a shaper (no. 19), a jOinter 

(no. 21), a swing saw (no. 3), and a router (no. 23). The results from these 

measurements indicated that the local exhaust system flow rates for six of 

these machines were within ACGIH industrial ventilation recommended guidelines

(Table 8) (3). Three, however, were below the minimum recommended for the 

adequate conveying of particulates. The small belt sander (no. 29) had Qn

actual flow rate of 379 cubic feet per minute (cfm); about two-thirds the 

recommended flow rate of 550 cfm. A jOinter (no. 21) had an actual flow rate 

of 423 cfm; about one-half the recommended flow rate of 785 cfm. A swing saw 

(no. 3) had an actual flow rate of 214 cfm; less than one-half the recommended 
flow rate of 500 cfm. 
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Observations regarding the local exhaust ventilation made during the 
industrial hygiene survey indicated that a finish saw (no. 8) had a duct 
clean-out cover missing. A1so t the planer (no. 25), the rip saw (no. 15). and 
a band saw (no. 16). had open areas in the exhaust enclosure beneath the work 
table (Figure 1). Problems such as these adversely affect the dust control 
provided by the local exhaust ventilation systems at these woodworking
machines. 


Observations regarding the general ventilation of the Jaff Brothers facility

indicated that the production areas were under a relative negative pressure 

with reference to the outdoors. Characteristic of this relative negative 

pressure, when the exhaust fans for the spray booth in the spray finishing 

area were turned off (as they were for most of the industrial hygiene survey), 

a backflow into the adjoining areas of the facility occurred preventing the 

contair.ment of the organic vapors from the wood finishes being used in the 

spray finishing area. 


CONCLUSIONS 


Overall, airborne dust exposures during woodworking operations at the Jaff 

Brothers facility were well controlled through the use of local exhaust 

ventilation. However, hand sanding operations in the assembly and finishing 

areas were not controlled through the use of local exhaust ventilation and 

resulted in employee TWA exposures t0 tota1 dust exceeding the NIOSH REL and


3ACGIH TLV (for hard wood) of 1.0 mg/m. Employee work practices also had a 
direct effect on their relative dust exposures, particularly regarding the 
position of the employee relative to the dust plume generated during the 
woodworking operations. Poorer W'", practices increased dust exposures; 
better work practices decreased dust exposure's. 


Employee TWA exposures to organic vapors (from the finishing stains and 

lacquers) and formaldehyde (from the veneer adhesive) were very low or non­

detectable. These exposures could increase with either an increase in 

finishing activity or a change in finishing products which may contain more 

toxic or more volatile compounds. 


The woodworking machinery was relatively noisy and resulted in an employee TWA 
exposure that exceeded the NIOSH REl, ACGIH TlV, and OSHA action level for 
continuous or intermittent noise of 85 dBA. These noise exposures could 
increase with more activity requiring greater use of woodworking machinery. 

Four woodworking machines, a finish saw (no.8), the planer (no. 25), the rip 

saw (no. 15), and a band saw (no. 16) were found to have defects in their 

local exhaust ventilation systems that adversely effected dust control. 

The negative pressure of the production areas relative to the outdoors 
indicated that the make-up air supply was insufficient for the exhaust. This 
was exemp1ifitd by the backflow of air through the spray booth in the spray 
finishing area when the exhaust fans for the spray booth were not operating. 
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RECOMMENDATIONS 

Based on the results from this industrial hygiene survey, the following 
recommendations should be considered to reduce employee exposures: 

1. 	 Establish a respiratory protection program meeting OSHA requirements and 
provide NIOSH-approved dust respirators for the employees performing
hand sanding operations until engineering controls can ye installed to 
reduce their TWA total dust exposures to below 1.0 mg/m (10,11). These 
engineering controls could include a downdraft or sanding table (for 
small parts) or commercially-available vacuum hand sanders. The OSHA 
respiratory protection program requirements are provided in Appendix A. 

2. Ensure that employees use good work practices to minimize dust exposures
during all woodworking operations, particularly hand sanding. Employees
should be instructed to avoid having their face in the dust plume
generated by woodworking machinery and, where local exhaust ventilation 
is provided, direct the dust plume toward the ventilation inlet. 

3. Continue to obtain material safety data sheets from the suppliers for 
all products (particularly finishing products) used in the facility as 
part of the ongoing, OSHA-required hazard communication program (12).
This will provide the appropriate alert t~ changes in supplied products 
that could require additional industrial hygiene sampling. 

4. 	 Establish a hearing conservation program meeting OSHA requirements and 
continue to provide appropriate hearing protection for the employees
routinely using woodworking machinery (2). The OSHA occupational noise 
exposure requirements are provided in Appendix B. 

5. 	 Repair the defects noted in the local exhaust ventilation systems for 
the finish saw (no. 8), planer (no. 25), rip saw (no. 15), and band saw 
(no. 16), and routinely maintain the local exhaust ventilation systems
for all ventilated woodworking machinery to ensure their proper
operation. 

6. 	 Operate the exhaust fans for the spray booth in the spray finishing area 
at all times during the workshift to prevent the backflow of air into 
the adjoining production areas until the ventilation system can be 
balanced. 

7. 	 Evaluate the make-up air supply for the production areas of the facility
and increase to the required amount so a proper balance is achieved • 
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Table 1 


Tolal Dust Air Sampuaa Results 


Jaff Brothers Woodwork&. Int. 

Loag Island City, New York 

Total Flow Total Dust 
Area Job Time Time Rate Volumc Conc:cDtration Commcats

Dale DcIaiptioa (miD) (lpm) (m') (maim') 

2/12/11)1 PiaisIIias HuclIWUer 0758·1142 
1217 ·16(8 

4SS 1.93 0.88 VII Opented 0Ibital Saader 

2/12/91 NiIliDg MaclUac Operator otm -1l44 
l224 -16(8 

4405 203 0.90 058 Operated JoiDlcr, Bud 
Saw, Rip Saw, PIaacr 

2/12/91 MilIiag MaclUac Operator (MIll - 1146 
1224 -1607 

443 2005 0.90 0.76 Operated Table Saw 

2/12/91 Aslcmbly Assembler (MIlS -1l47 
1218 - 16(8 

439 2.04 0.90 • Operated Orbital SaDder 

2/12/11)1 Aslcmbly Assembler 082S -1l44 
1219 - 1606 

426 2.08 0.89 0.71 

2/12/91 

2/13/91 

Assembly 

Milliag 

Assembler 

MaclUac Operator 

0834 -1143 
l220 - 160,S 
0751· 1142 
1221 -1611 

414 

40505 

1.81 

200 

0.105 

0.91 

LOS 

0.43 

Operated Orbital SaDder 
(willa dust I»a) 

2/13/91 Milliag MaclUac Operator (M!OO -1l43 
12lS -1612 

460 2.11 0.91 0.68 Operaled F'misb Saw 

2/13/91 Milliag MaclUac Operator 0802 -1l44 
l220 ·1612 

454 2.16 0.98 0.74 Operaled Belt SaDder 

2/13/91 Assembly Assembler 0804·1146 
1219 ·1614 

4057 2.10 0.96 2.09 

2/13/91 Assembly Assembler 0810 - 1142 
1216 -1603 

439 2.09 0.92 0.13 

2/13/91 Assembly Assembler 0812 -1143 
1219 ·1602 

434 1.92 0.83 1.38 Operated Orbital SaDder 

2/13/11)1 NiIliDg MaclUac Operator (MIlS· 1143 
1221 - J,SS6 

420 1.94 0.82 0 . .59 Operaled FiDish Saw 

""1'_ Crilcril: 

MOSH 
ACGW 
ACGW 

REI.. 
UV 
UV 

1.0·· 
1.0· 
5.0" 

OSHA PEL s.o 

........ SImple (dIII.1pd flllu) 

.......... 0i:cupIIiauI CaiIIop 


•.... Wood 
··SaAWood 



Table 2 


Direct-Reading Total Dust Air Sampling Results 


Jaff Brothers Woodworks, Inc. 

Long Island City, New York 


Sampling Period Total Dust Concentration (mg/m-'" 
Date Machine No./ 

Location-
Machine 

Type 
Operation 
Description 

Total Tune 
(min) 

Machine Time 
(%) 

Between 
Machining 

During 
MacbiniDg 

Refereace 
f"IgIRNo. 

2/12/91 

2/13/91 

A 

10 f"misb Saw 

Background 
(ambient) 

1"x 4" Wcuts) 

336 

11.2 4 0.5 

03 

0.4 

2 

3 
2/13/91 10 f"misb Saw I" Plywood 

(2' & 4' cuts) 
1.5 3 0.5 0.5 4 

2/13/91 12 f"misb Saw IS Particle 
Board 

13.5 12 03 03 S 

2/13/91 18 Shaper r Plywood 
1'1: 2' Panels 

7.6 42 1.5 2.0 6 

2/13/91 29 Small Belt 
Suder 

1"x 2" (2' & 3' 
lengths) 

5.1 68 1.8 2.4 7 

2/13/91 29 Small Belt 
Sander 

1'1: 2" (8' 
lengths) 

11.6 54 1.8 4.0 8 

2/13/91 28 I...arge Belt 
Sander 

T x8' Panel 63 71 03 03 9 

2/13/91 H Hand Sanding 1" Wide Edge 10.1 94 1.0 1.5 10 

Evaluatioa Criteria: ACGIH STEL 10*­
OSHA STEL 10 

-Refer to f"pe 1 
--SoftWood 



Table 3 

Dust Size Air Sampling Results 


Iatl Brothers Woodworks, Inc. 

Long Island City, New York 


Total flow Impador Stage Dust 
Date Area Job Tame Tame Rate Volume Stage Cutpoiut CoacentratioD Dust Weight Com-eats 

Description (mia) (lpm) (m~ Number (Dp (um» (mg/m~ %<Dp 

2/12/91 Milling Machine 0805 -1146 451 2.04 0.92 1 21 0.37 S6.O Operated 
Operator 1219 -1609 4 6.0 0.36 13.1 JoiBter, 

7 0.9 0.00 13.1 PIaDcr,Rip 
F 0.0 0.11 0.0 Saw 

(0.84)· 
2/12/91 Assembly Assembler 0820·1147 430 1.93 0.83 1 21 1.77 60.0 

1223 ·1606 4 6.0 1.25 31.7 
7 0.9 0.00 31.7 
F 0.0 1.40 0.0 

(4.42) 
2/12/91 MilliDg Machine 0825·1146 428 2.03 0.87 1 21 0.64 52.5 Operated 

Operator 1221·1608 4 6.0 0.47 17.8 SImper 
7 0.9 0.00 17.8 
F 0.0 0.24 0.0 

(1.35) 
2/13/91 Milling Machine 0752 ·1146 462 1.98 0.92 1 21 0.23 71.2 Operated 

Operator 1223 ·1611 4 6.0 0.51 6.8 PIaaer 
7 0.9 0.00 6.8 
F 0.0 0.05 0.0 

(0.79) 
2/13/91 Assembly Assembler 07SO -1145 470 2.05 0.96 1 21 3I1 43.2 

1215 ·1610 4 6.0 1.63 15.0 
7 0.9 0.12 12.8 
F 0.0 0.74 0.0 

(5.76) 
2/13/91 F'misbiag Hand 0743-1146 476 204 0.97 1 21 0.89 son 0peratecI 

F'misber 1217 -1610 4 6.0 0.81 4.1 0rbUI 
7 0.9 0.00 4.1 SaiadeI' 
F 0.0 0.07 0.0 

(1.77) 

~otaI Dust CoaceDt.atio1l of Sample SbowD in Parcatbeses 



Table 4 

0rpaIe Vapor AIr SampUag Results 

Jaff Brothers Woodworks, Inc. 
Long Island City. New York 

Total Flow 
Date Area Job Description/ Time Time Rate Volume Oraagi~ Vapor Coac:eotratioas (mg) 

Location (min) (lpm) (liters) Acetone MIBK Naphtha Toluene XyIcBes 

2/12/91 Spray Spray Finisher 0753 -1143 461 0.020 9.28 <1.36 <0.79 11.04 3.73 <0.75 
Fmishing 1216 -1607 

2/12/91 Assembly Assembler 0818 ·1146 430 0.019 829 5.60 <0.30 2.96 t28 <0.84 
1226 -1610 

2/12/91 Vcacer Veneerer 0838 ·1147 415 0.022 9.23 <1.37 <0.26 <0.24 <029 <0.2S 
1228 -1614 

2/12/91 Spray On Mixing Table 0846·1149 354 0.021 754 5.59 <0.97 15.36 8.11 <0.92 
Fmishing 12S8 -1549 

2/13/91 Spray Spray Fmisher 0739 -1141 471 0.020 9.36 <1.35 <0.78 7.85 2.84 <0.74 
Fmishing 1216 ·1605 

2/13/91 Fmishing Near Waste 0741- 1128 518 0.020 10.54 4.00 <0.70 13.10 UJ7 <0.66 
Drum 1205 -1656 

NlOSH REL 250 50 80 100 100 
Evaluation Criteria: ACGlH TLV 750 50 300 100 100 

OSHA PEL 750 50 300 100 100 



Table 5 


Fonaaldebyde Air Sampling Results 


Jalf Brothers Woodworks, Inc. 

Long Island City, New York 

Total Sample Formaldehyde 
Date Area Job Description/ Tune Time Rate Volume Concentration 

Location (min) (Ipm) (liters) (ppm) 

2/12/91 Veneer Veneerer 0838 ·1545 427 0.016 6.83 <0.08 

2/12/91 Veneer Near Mixing Station 0852 ·1545 413 0.016 6.61 <0.08 

2/12/91 Veneer Above Olue Spreader 0852 ·1544 412 0.016 6.59 <0.08 

2/12/91 Veneer Right End .,f Hot Press 0852 ·1543 411 0.016 6.58 <0.08 

2/12/91 

Evaluation Criteria: 

Veneer Left End of Hot Press 0852 ·1543 411 0.016 
NlOSH 
ACOIH 
OSHA 

6.58 
REL 
TLV 
PEL 

<0.08 
0.016­

I-­
1 

- Potential Occupational CardDogen 
-. Suspected Human CardDogen 



Table 6 


EDYiroIIDIea.... Pa~ Masu.raaea&ll 


JafI Brodlers Woodworks, 1Dc.
1..0. IsIaDd City. New York 

Dry Bulb Wet Bulb RdaIiYc 
Dale Area Time Tcmperature Temperaturc Humidity 

rq ("C) (%) 
2/12/91 Mi1IiD& 094S 18.0 7JJ 14 
2/12/91 Assembly 0048 18.5 7.0 12 
2/12/91 Spray FmishiDg OIJSO 18.0 7.5 17 
2/12/91 FmishiDg 0952 17.0 6.5 14 
2/12/91 Vcaecr 09S4 18.0 7.0 14 
2/12/91 MiIIiD& 1237 21.5 9.0 13 
2/12/91 Assembly 1238 20.0 8.0 12 
2/12/91 Spray FiIIiIIaiDg 1241 20.5 8.5 13 
2/12/91 FmishiDg 1240 21.5 9.0 13 
2/12/91 Veaccr 124S 16.0 6.5 19 
2/12/91 MiIIiDg 1SOO 20.0 8.5 15 
2/12/91 AsIeIIIbly l.S03 21.0 8.5 12 
2/12/91 Spray FmishiDg 1506 19.0 7.5 13 
2/12/91 F'1IIisIUDg lSOS 20.0 8.0 12 
2/12/91 Vcaccr JD 17.5 7.0 16 
2/0/91 MiIIiD& OIJI0 19.0 9.5 26 
2/0/91 
2/0/91 

AucIIbly 
Spray PiaisIIio& 

0IJ12 
0IJ15 

21JJ 
17.0 

9.5 
7.5 

17 
21 

2/0/91 FmisIaiIIa 0IJJ7 19.5 8.5 11 
2/0/91 Mi1IiD& l22S 19.5 9.5 23 
2/0/91 
2/0/91 

AucIIbly 
Spray f'iDidIiDs 

1227 
1230 

20.0 
18.5 

9.5 
9.0 

21 
IS 

2/0/91 FIDi.sIaiDa 1232 20.5 9.0 16 
2/0/91 MiIIiD& lSOS 19.5 8.5 17 
2/0/91 
2/13/91 

Assembly 
Spray f'iaisIUas 

1507 
1510 

2O.S 
21.5 

9.0 
10.0 

16 
18 

2/0/91 IWsIWIa 1S09 20.0 9.0 18 



Table 7 


Noise Dosimeter Sampll. Results 


Jaff BrOlbers Woodworks. loc. 

Long Island City, New York 

Maximum 
Sample Period Periods Period TWA 

Date Area Job Description lune Rate tcllJlh Completed A\I'CI1IF (elBA) 
(elBA) 

2/12/91 MiDiD& MadWrc Operator cm2 -1142 4/fIU: 1 min. 401 91 81.8 
1232·1609 

2/12/91 Milliog Machine Operator 0806 - 1146 4/Ke. 1 min. • • • 
1231 -1610 

2/12/91 Milliog Machine Operator 0803 - 1145 4/Ke. 1 miD. • • -
1230 - 1609 

2/12/91 Milliog Machine Operator 0832 - 1144 4/Ke. 1 min. • - .. 
1233·1609 

2/12/91 Assembly Assembler 0843 -1146 4/Ke. 1 miD. • • • 
1231-1608 

2/U/91 Milliog Machine Operator 0757 - 1146 4/Ke. 1 mill 4flO 97 HoI.9 
1221- 1612 

2/U/91 AJsembly Assembler 0806·1143 4/sec 1 min. 451 98 HoI.4 
1218·1612 

2/13/91 Milliog Machine Operator 0752·1143 41fIU: 1 miD. 460 100 l!6." 
1223 -1612 

2/U/91 Assembly Assembler 0805 • 1143 4/sec 1 miD. 454 99 83.4 

1218 - 1614 

2/U/91 Spray 
Fuaishia& 

Hand Fanisher 0739 - 1142 
1216 -1606 

4/Ke. 1 miD. 473 101 HoI.J 

NJOSH REL 85 
Evaluatioa Criteria: ACGIH TLV 8S 

OSHA PEL 90-­

•••vaIid Sample (data lost durioa down-loading) 
··OSHA Actioo LcYd is 8S d8A 



Table 8 


LecaI £Dual Veatlladee McuanmeIIIa 


Jaff BrOlhcrs Woodwork$, loc. 

to.. Island City. New YOfk 

MachiDc No./ Measured ACGIH llccomlKllded 
Dale Loc:atioo. "achiDe 1)pe flow RLc (diD) Flow Rate (elm) 

2/12/91 29 SIIIIII Bek Sander 319 550 
2/12/91 28 Large Belt Suder 1388/1842" 
2/12/91 10 F'mish Saw 636 35010440 
2/12/91 11 F'mish Saw SS4 35010440 
2/13/91 19 Shaper S84 440 101«1) 
2/13/91 12 F'mish Saw 1442 35010440 
2/13/91 21 Joinler 423 785 
2/13/91 3 SwiaaSaw 214 SOO 
2/13/91 23 Router 1186 35010800 

• Refer to F'pc 1 
•• Flow Rales ill Ducts 1 and 2 
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Fi.ura 1 La.and 


Machine No./Machine Type Machine No.IMachine Type 

1 
2 

Edger
Not in Service 

24 
25 

Borer 
Planer 

3 
4 

Swing Saw 
Not in Service 

26 
27 

Dove Tal1er 
Dove Taller 

5 
6 

Swing Saw 
CutNoff Saw 

28 
29 

La:ye Belt Sander 
Sma 1 Belt Sander 

7 
8 

Cut·off Saw 
Finish Saw 

30 
31 

Moulding Sander 
Drum Sander 

9 Fintsh Saw 32 Grinder 
10 Finish Saw 33 Grinder 
11 Finish Saw 34 Grinder 
12 Finish Saw 35 Grinder 
13 Not in Service 36 Drl1l Press 
14 Finish Saw 37 Drl1l Press 
15 
16 
17 
18 
19 
20 
21 

Rip Saw 
Band Saw 
Band Saw 
Shaper
Shaper/Feeder
Shaper/Feeder
Jointer 

38 
39 
40 
41 
42 
43 
44 

Veneer Press 
Rising Table 
Glue Spreader
Glue Mixer 
Glue Veneer Taper
Veneer Trimmer 
Blower 

22 Jointer 45 Blower 
23 Router 46 Hinge Router 
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Figure 2: Background (Ambient) Total Dust Concentration In The Milling. 
Area. 
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Figure 3: Finish Saw (No. 10), 4" Cuts on 1" by 4" Pieees. 
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Figure 4: Finish Saw (No. 10),2' and 4' Cuts on P' Plywood. 
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?iture S: Finish Saw (No. 12), 4' and 8' Cuts on 1.5" Particle Board (With 
Formica Surfaces on the Top and Bottom). 
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Figure 6: Shaper (No. 18) Cutting Grooves on Two Sides of 1" Plywood. 
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'1.JUro 7: Small Belt Sander (No. 29) Sanding 1" and 2" Edge. That are 2' 
and 3' Long. 
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Long. 
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Figure 9: Large Belt Sander (No. 28) Sanding a 2' by 8' Panel. 
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Appendix A 

OSHA Respiratory Protection Standard (29 CFR 1910.134) 



O(,(TP-\rrO~Al S,"FETY"~D HEALTH STA~DARDS 


SL'8P,RT I - PERSO~Al PROTECTIVE EQl'IP!\1E~T 


ICode of Federal Regulations. Title 29. Chapter XVII. Part 1910. Subpart I: 36 FR 
10466. \Iay 29. 1971: amended at 36 FR 15105. AUlust 13. 1971; 37 FR 21231. 
October 18. 1972: republished at 39 FR 13502. June 17. 1974; standard prowision 
rttoked at 43 FR 49716. October 24. 1978: amended a' 49 FR 5322. February 10. 19841 

Sybpan I-Personal Protective 

Ellyip",en! 


§ 19 10.l32 Cen .. ,.' ,eq"i,emenll. 
'al ApplicatiOft, Protective eQwpment, 

Includml personal protective equipment 
for eyes, face, hrad, and txtremlUts. pro­
te-ctlVe clothlnl. respiratory deVices. and 
pro'tctive shields and barrltrs, shall be 
prOVided. used. and maintained m a sani­
tary and reliable condition wherever It 
IS necessary by reason of hazards of 
processes or enVironment, chemical haz­
ards. radlolollcal hazards. or mechanical 
lrntanLS encountered m a manner upa­
ble of causml Injury or Impairment In 
the function of any part of the body 
throulh absorption. mhalatlon or phys­
"al contact, 

'bl Emplo! "~-OWn,.d ~q UI" m "II t. 
Where employees prOVide their own pro­
teet!\'e f'qwpment, the em plover shall be 
responsible too assure ItS adequacy, In­
cludlnl proper mamtenance. and saNta­
tlon of such equipment. 

f c I Dtsign. All personal protectlvl' 
4!qulPment shall be of sar4! d4!sllm and 
construction for the work to be per­
!onned. 

§ It 10.133 f,'C! and rue prolH'lion. 
I a) Gtft"ral. (1) Protective eye and 

face eqwpment shall be r4!qwred \IIhere 
there IS a rtasonaDle p~obabillty of in­
Jury tha t can be prt\'ented by such eqUIp­
ment, In SUCh casel, employerl shall 
make cOn\'enlently available a type of 
protector swtable for the work to be 
performed, and employlfS Shall use such 
protectors, No unprotected person shall 
knowln.ly be subjected to a hazardou.s 
environmental condition. Su.ll.able eye 
protectors shall be prOVided where mao 
chines or operations present the hazard 
of nYln. ob!,ct.l ••Iare, liqUids, InJunous 
radiation. or a comblnaUon of these haz­
ards. 

(2) ProLlctors mill meet the tollow­
lnl minimum reqUirement.l: 

(II They shall proVide adequate pro­
tection alalnst the particular hazards 
for which they are desilned, 

1111 They shall be reasonably comtort­
able when worn under the dlliinated 
conditions. 

Illil They anall ftt mUlly and shall not 
unduly Interfere With the movemeDta ot 
the wearer. 

(Iv) Thlrf Shall be durable. 
(vI They shall be capable of belnl 

disinfected. 
(VII They shall be easily cleanable. 

(ViiI Protectors showd be __ clMa 
and in .oad repair. 

(3) Persons whOM vialon reqwru Uw 
use of correcUve lenses In "peetacl •• aad 
...·ho are reqUired by thllstaadArd to.....,. 
eye protecuon, shall wear 10I11ea or SPIC­
tacles of one ot the tollowmc t.,rpea: 

11) Spectaeln WbOM protecli.. IeftMI 
prOVide OPlJcal cornetiO... 

011 GoIIIII that caD be worD oYer 
cotrecuve spectacles 'IfI1LIloll' dlst.llrbiq 
the ad,Ju.stmtlU of the specC&CJII. 

(1111 GoIII" that IDCorpon&a corne­
tive lenaea mounLld beblDd &be protecUve
lenses. 

(of) Every protector IhaU be dLlc.tncU, 
marked to faclUcaLl idettWlca&aon oaw 
of Lhe manufacturer. 

($) When IImltaUona or precallt.aoau 
are Indicated b)' the manufec'urer. t.her 
shall be transmitted to LIle _ and care 
taken to see thac luch I1mitaUoDl aad 
precautiOns are strlcUy obaenecl. 

(6) Ceslan. cona'ruetiOa. &eIt.II'C. and 
UH of devlctJ for eye and face PIOLlCtlon 
shall be In accordance WIth AmerICaD 
NaUonal Standard tor Oc:cu..~ UId 
Educational Eye &ad Face Pro&ecUOll. 
ZI1.1-19SI. 

§ 1910.134 R.lpinlOr7 proIftl""" 
(a) Pt'I"mUllbl" practice. (U 1D Use 

control of tho.1e occuPluional diHun 
caUHd by breaLllln. atr CODt&INIIa&ICI 
Wlt.b harmfw dultl. fOCI, fum•• II1II.... 
.asea. smokes. sprays. or vapon. the pri. 
mary objective shall be to prenu& at· 
mOlphulC contamination. TIUI shall be 
accompllahed u far u fe_tIle b, ec­
cepted en,lnHrlnl controlmeMW1II (for 
example. enclolure or conftDement of tNt 
operation.•eneral and loeal nuUlaUoa. 
and subsUtution of Ie. toXIC lI1aLlrllol&l. 
When eft'Ktlvt t'nllnHnnc concroli are 
not feasible. or whIle the, are beinc Ul· 
UltuLld. appropnaLl r.plntors shall be 
u.sed punuaat to the followaac reqldle­
menta. 

(2) Respirators shllli be prcMded bJ 
t.lu employer when such eqllipmeat Is 
neceSlary to proLlct UIe htalt.b of tNt 
employ". The employer shall proVide 
the respintors ".. hlch are applicable aad 
sUitable tor the pl.lrpoN InLlnded. 'llIe 
employer ahall be responsible for Cobe 
establlshmenL and malatenanct of a ru­
Plratory proLlctlve proffam which shaU 
Include LIle reQulrement.l ollWDeci bl 
paralraph (b) of thllsecUon. 

(3) The emplo," shllli UII me pro­
Vided resPiratory protectiOn Ul accord­
ance wnh IDStrllCtiODI &ad ~ 
recelYid. 

(bl Rcqlltrel?u!ftU lor II mjlll,..., ac­
ceptllltlc pr09Fam. f I) Wniten standard 
openUnl proeedur" 1000raUll the M­
leeUon and I.IH ot resPlntorl Iba.Il be 
eatabUsbed . 

(2) Respirator. shall be MIec&ICI on 
the ba.ua ot hazards to whicb tNt wora.er 
Isexpoaed. 

(31 nse UHf 'hall be lnIU'IICted aad 
tramed In the proper UN ot rftPU'&tors 
and t.btlr I1mltaUona, 

141lRemoved)
11910.134lb.41 deleled by 49 FR '-J22. Febru­
art 10, 19141 

1$\ RtlPlfatOfS shall be replarl)' cleaned 
Ind diSinfected, ThOM used by more Ihlft 

http:11910.134lb.41
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nn.· wurker _hilll bt!lhorOUllhl\' clelned Ind 
dl3infllrl",d ifltlr loch Ult ' 
Illuo 1~4IhN~llImllndl!d b)' 4i FR 6322. F,b­
rll....:. 10. 1984\ 

(8) Resplrltor. Iban be ltored In a 
convenient. -elun, and ••mta!')' loca"on, 

('I') ReaPlr.tors VHd routinely Ih&ll 
be InsPtct'd durinI clumnl. Wom or 
deteriorated parts ,hall be rlPlaced. Res­
pirators for .m.!',eney \IMI luch .1 stlf­
contained d.¥1llfls Ihan be UlotoUltlly
tNpected.t least one. a mODUl and after 
each\IMI. . 

(.) Approprl.te IUt'Velllanc. or work 
area condl\lons and delree of employee 
exposure or smilihall be maintained. 

(9) There sho.!1 be regular Inspection 
and evaluation r.o determine the con­
Unued elfectl\'enell of the pro,ram.

(10) Perlion, should not be aaalined 
tD ta5ks requlrin, use of respirators un­
less It ha! bun determined that they are 
phy$lcall~' a!:lle tD perform the ""ork and 
\l$e the equipment The local physlclan 
shan determine whllt health and physical
conditions .re pertinent. The re/;plrator
U5t'r'; mt'dical st.tus should be reviewed 
penodlcally cfer Instance. annually). 

I 11) Appro\'pd or accepted respirators 
shaH be u$ed when they .re avallable. 
The res;:lIralor furnished shan pro\'Ide
.dequate resplrator~' protection against 
the particular hazard for ""hlch it Is 
designed ir. a('cordance with standards 
t'.stabllshed hy cnmpett'nt authorities. The 
,t:.S. Departn·,t'nt CJf lllt·mor. Bureau of 
Mines. ane: the t,:,S. Department of Agri· 
cultur~ arc rf'~'ol:mted as such authori­
ties. Althou/=h respirators listed by the 
U.S. Depal'lmer.t of Agriculture continue 
to be acct'pt&ble for protection a,alnn 
specified pes"cide~, tht' U.S. Department
of the Interior. Bureau of Mmes. Is the 
.gene. no..... responsible for testing and 
approving pe"ticide respirators. 

,~, Sl'lechc,'1 01 respirators. Proper 
selection of resoirators shall be made ac­
cording to 1.he ,uidance of American 
National Stal..1al'd Practices for Resplra. 
\ory ProtE'ct'on 288.2-1969. 
. (d) Air qualrty. ell Compressed air. 

eornprt'SSt'd oxygen, liquid air. and liquid
oxygen used for respiration shall be of 
hi,h purity. OX\'/len shall meet tht' reo 
quirt'menl.s of the United States Pharma­
copoeia for medical or breathing oxygen. 
Breathill!!l air $hall mtt't at least the re­
lIuiremenl.~ of the specification for Orade 
D breathing air as described In Com­
preSSt'd Gas Association Commodity
SpecIfication G-7.1-1966. Compressed
oX)'Ilen..shall not be used In supplied-air
respirators or In open circuit self­
contained breathin, apparatus that have 
pre\10usly used compressed air. OleYlen 
mU$t never be used with .ir line 
respirators, 

'21 Breathing air mav Ilt' supplied to 
re5pirators from c)'linders or air 
compressors.

III Cyllnderssh.n be tested and mlin­
ta1ned as prescribed In the Shlpplnl
Container Specification Rellulations of 
the Department of Transportation (49 
CFR Part 118). 

(IP The compressor for lupplyln, air 
lIhali be equipped ~llth necessary. safety 
and standby devices. A breathln, air­

'YPI comprellor Ihan be \IMId. Compres­
lora Btlan be, c~\ructed .nd altuated 
&0 as to avoid entry of contaminated air 
In\o the Ifltam and lUitable In-line air 
purlfYlnl IOrbent beds .nd flltera in­
ltalled \0 fur'tlcr aaaure breathlnl air 
quality, A receiver of lul'llclllnt capacity 
to enable the resplra\or. "'earer to escape 
from a conta.nlnated atmosphere in 
event of compreuor failure. and alarm. 
to Inelieate compressor failure and over­
heatlnll sh.1I be Installed in the I1stem. 
If .n Oil-lubricated compreaaor is \IMId. 
It IIhall have a hllh-temper.ture or c.r­
bon monoxide al.rm. or both. If only a 
hlih·temper.ture alarm 1& us,d, !.he .Ir 
from the comprellor lilan be frequentl~· 
tested for carbon monoxide \0 Insure 
that It meets the specifications In sub­
parallraph (1) or tills p.rllraph. 

(3) Air line coupllnrs shall be Incom­
patible with outlets for other las sys­
tems to prevent Inadvertent lIer\'lcln' of 
'Ir line re5plra\ors with nonresplrable 
IlSes or oxygen. 

(4) Breathln. lIS containers shall bl 
marked In aeeordance .,,'Ith Amerlcar, 
Natlon.1 Standard M,thod of Mirkin, 
Portable CompreSosed Gas Containers t( 
Identlh' the Material Contained, Z48.1­
19S.; Federal Specification BB-A-l034a, 
June 21. 1968. Air, Compressed for 
Breathing purposes; or Interim Federal 
Specification GG-B-0067Sb, April 27, 
1965. Breathing Appar.tus. Self-Con. 
tained. 

leI Use 01 respirators. (\) Standard 
procedures shall bt' developed tor respi­
rator use. These should Include allinfor­
matten and ,uldance necessary for their 
proper selection. use. and care. Possible 
emt'rgeno' and routine ust's of respira­
foOrs ~hould be .nticipated and planned 
for. 

(21 The correct respirator shall be 
specified for ellch Job. The respirator 
type is usuall~' speCified in the work pro­
cedures by a qualified Individual super­
vising the respiratOr)' protecti\,t' program. 
The individual Issuinl them shall be 
adequ.tely Instructed to Insure that the 
correct resplI'alor is iuued 
11910 134Ie":?j amended bv 49 FR 5322, Feb· 
ruary to. 19841 • 

(3) Written proct'dures shall be pre­
pared covering safe use of respirators in 
dangerous atmospht'res that might be 
encountered In normal operations or in 
emer,encles. Personnel shall be famlli.r 
with these procedures and the a\'IlUablt' 
respirators. 

(j) In .reas where the wearer. with 
failure of the respirator, could be over­
come by a toxic Or OXYlen-deflclent 
atmO&phere, at least one additional man 
Ihall be present. Communications' Visual. 
VOice. or silnaillne> shall be maintained 
between both or all Individuals present. 
Plannlnl shan be such that one Individ­
UAl will be unall'ected by any like!), InCi­
dent and have the proper rescue eQuip­
II' !nt to be able to IIIIst the otherIS) in 
case of emerlency. 

,UI) When self-contained breathl", 
apparatus or bose mults .wIth blowerl 

are UHd ID at.moaphera Imm.dl...., 
danllro... to 1If. or health. standby mlft 
must be present with lultable NlHUI 
equipment, 

Ult~ Plrsonl Ulln. air lint ruplratDn
In .tmolphtrll Immediate" halllrdous 
to Ufe or health lbaU be equipped with 
ufety harntlles and Wlty linea for IIft­
Inl or remoVI", persons from hazardous 
atmospheres or other and equivalent
provisiOns for Ule reacue of persons trom 
h"ardous aunOlphlrli shall be used, A 
standby man or mIn with lultabl. self­
contained brea\hlnl app.ratus sh.1I be 
at. \he ntarest fruh air bait for Imer­
Ilnc), rescue. 

(4) Respiratory prot.ecUon ,. no bet­
ter Ulan \he rtlPlr.tor In use, Iven 
thoullh It la worn conscientiously. Fr.­
quent random Inspections shall be eon­
dUcted b)' a quaUftld Individual to as­
lure that resplr.tDrs are properl,. Ie­
If'Cted. uled, cleaned, and maintained. 

(5) For life use of any resplr.tor. It 
Is essential that the user be properly In­
,eructed In Its sel.ctlon, use, and main­
tenance. Both super\'isors and work.rs 
.shall be so InstrUcted by competent per­
sons, Tralninl ,han provide the mm .n 
opportunity \0 handle the respirator,
have It fttted prOper!)', test Its face-piece­
to-face seal. wear It in normal air for 
a Ions famUlarlU' perlocl. and. tlnall)" 
\0 wear It In a test atmosphere. 

(1) Every respirator wearer shall re­
ceive ftttin, instructions Including dem­
onstra tltins and prRctic!.' In how \he res­
pirator should be .....orn. how tD adjust it. 
and how \0 determine It it ftts proper!)'. 
Rt'spirators shall not be worn .....hen con­
dItIons prevent a good face seat. Such 
conditions ma), be a Irowth of beard. 
Sideburns. a skull cap \hat proJects under 
the faceplece. or temple pIeces on &lasses. 
Also, tht' absence of one or both dentures 
can sC!riously .lfect the ft·. of • facepiece. 
The worker'S dlllience In obser\'lng these 
factors shall be evaluated b)' perlodSc
check. To assure proper prott'cUon. the 
faceplece fit shall be checked by the 
wearer nch time he puts on the respira­
tor. This may be done by followinll the 
manufacturer's faceplece ftttlni lnatruc­
tlons. 

(II) Pro\'lding re5plratDry protection 
tor Individuals Yo'eatl'" corrective Ilasse.s 
II a serious problem. A proper seal cannot 
be establisiled if the temple bars of eye 
Ilasses extend throueh the sullnl edie 
of ,he full faceplece. M a temporary 
measure. Ilallel with short temple b.rs 
or without temple bars ma), be taped r.o 
the wt'art'r's head. Wt'al1n, of contact 
lenses In contaminated atmospheres with 
a resplrltor shall not be allowed. Sys­
tems have been developed for mountlnl 
corrective lenses maide full f-.eepleces. 
When a workman mUit wear correctlv. 
lenses as part of the '.ceptece, Ule face­
piece and lensel shall be fttted by quall.
ned IndiViduals tD provide 1004 'f1IIon. 
comfort. and • las-Ulht .seal. 

Uill If corrective apectaclu or IOClles 
are reqUired, Ute, shall be worn so u 
not to atrect the ftt of the faceplece.
Proper sel.ction of equlpment will mini­
mlu or avoid thiS problem. 

(f) MaIntenance Gnd CGrf 01 re$.­
tor •. (1) A pro,ram for maintenance ud 
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c.re of rellJ)lfl\tof' .hftU be> adJulted to 
tho bl)O ut pla.l~t, wOI'klns Cl):ul!Uom,
11M 11In::,"h In\'\Ih'~d, I\nil shall InclUdo 
tho fullowlnll' I'~~!o !lol'vlcl'lI: 

m .rlull~ctlon fm' lII.'teeta (l:'Idl.ldln. 
a II':l.k c:hol'l~ \ , 

til) (:ionnln&aml clblnr~(;U::I, 
(Ill) F.o:mlr. 
(Iv) StoraR' 

Equipment th:'lll 1)<> PI'vpe,)y nl:'llnta.lnec. 
to r,taln Itl original ettelltlvclI(,~S. 

e:n m All fcsptl'atol'S Ihall be 11'1­
"*'tfld routinely before and Rrter each 
use, A ro~plratol' that Is not routinely 
u'ed but is kept ready for emer,eney 
USC! IhRll be Inspected Aner e:acll u~o 
.nd at lcast m:mthly to (USUI'fl tbat It Is 
In QUlfllc:tolY wl.lrklnl contl1tlull. 

Ul) Self·conialne4 breathlill .ppara· 
tus thall be InsI'ected monthly. Air anil 
oxnel1 oyllnder!! ShRII bQ fully charled 
accordlnl!: to tho n,anurllctul'cr's Instruc. 
tlons. It Ihan be determlncd that the 
relulator .nd warnlns devlcclt function 
properl)". 

(JlI) Resplr.tor Inspection shall In. 
clude a check of the tlghtne5s of con. 
nectlon$ and the condition or the face­
piece. hcadbands. vah'es, connectlnl 
tube. and canisters. Rubber or elastomer 
parts shall be Inspected for pliability 
and silns of deterioration. Stretch11'11 
and manipulating rubber or elastomer 
parts with a massagins action will keep 
them pl1able and ftexlble and prevent 
them from taking a set during storage. 

Ilv) It. record shall be kept of Inspec­
tion dates and ftndlnls for respirators 
maintained for emeriency use. 

(3) Routinely used respirators shall 
be collected. cleaned. and c!Jslnfected as 
frequently as necessary to Insure that 
proper protection Is provided lor the 
\\t'ilrer Respiralors maintained for emergen. 
r.~' list' shall be cleaned and disinrecled afler 
/'.Ich use 
(HllIl1341f1131 amended hy 49 FR 5322. Feb. 
rlMry Ill. 198-41 

<t) Replacemt:nt or repairs shall be 
done only by experienced penons with 
parts deslmed for the respirator. No 
attempt shall be made to replace com· 
ponents or to make adjustment or re­
pa.lrs beyond the manufacturer's recom­
mendations. Reducing or admission 
Yalves or regulators shan be returned 
to the manufacturer or to a trained 
technician for adjustment or repair. 

(5) <1> After Inspection, c)eanlnl. 
and necessary repair. respirator. Ihall 
be ltored to protect a,alnst dust, IWI. 
Jllht., heat.. extreme cold. aceulve 
mollture. or damaglnl chemlcall. Re.. 
plrators placed at stations and wort 
areu for emer,ency use shoUld be 
!lUlckl)' acce.u..lble at all tim" IUId 
should be Itored In compartments bull' 
tor the purpose. The compaftmenta 
shoUld be clearly marked. RoutJ.nel,. 
u·.c.1 rC5j)!r:l'N·s. lIucll as Ihut rer~!I'a. 

COrl, mal be p11\IIe4 11\ plA,Ua 1111.:;1. RIll. 
l)lrRtorl £!iClllht Dot be Itor.(1 111 Ilwll 
plaCl'1 ftl lo~I:l!rl or tool b~el unltn 
t::'lIjf &rII 11\ I!l.lrr\'!11;1 CRIo"1 11&' elll'tO::I. 

flU nl.\IJ!~·l\t",il.i s11ou1l1 bo patkld or 
II/U'LII 10 th:l.t til-. rAceplcco aud ""halA. 
tllm valvo ,"m I'(t~t In a nOl'nlld J'IOIIttion 
In(1 function wm not be Iml)l\lr.d b)l'
Ihlt c!u.ttull\or IM:tUnl In .n· ...bnorm~l 
pOliti on. 

(lUI Instructloll' f(lr proper Itoi'll' 
of enlll',ency r".p::'mto:,,~. luch .. , .. 
Dlaska .nd lr.ar-COll~"IDfJd breathlnl 
appar:atLl". arc fou:1d In "uso and car." 
IlIltruCtlOllll U~U!lJl)" nlounted IAlki. &be 
carr~lnt cas. lid. 

(I) IdtlltlAcatt4)~ 0' "a. mllsk CII"". 
ferl. (1) The prlmnrl meRns or IdenUr,­
III' a IllS mask canister shall be by means 
of IlrOperly worded labe)l. The ncondary 
melli'll of Identlfyln, ~ ... muk canllter 
shall be by a color code. 

(2) All who Iflue or use .alS malkl tall ­
In, within the scope "f thll ncuon IhaU 
see thllt all liaS masll: Clnllters PW'Cbued 
or used by thenl are properly libeled lind 

'1')1'ed In accordance with these reqUlre­
1\... ' before they are placed In ..mce 
aM , It t.he llbell and colors are prop. 
erly mllintained at all times thereafter 
until the ca'nlsters have completel~ 
served theIr purpose. 

(3) On tACh canister Ihall appear in 
bold letters the followln,: 

(I)­
C.nllter tOI' • __ •• __•• __ ._••••••••••••••••_ 

(N.me tor .tmoapberlc contam1nantl 
or 

Typl N Oa. Mull. Canll\er 
(\I) In addItion. essentially the fol­

lOwIng "'ordlng shin appear beneath the 
appropriate phrase on the ca.nt.lter 

abol: "ror rupJratorr Ptot.totlon 1ft I" 
mo,;phorol contalnlnl not mont thaD 
•••-. percent b, yolume 01••••••••••_. 

•..(N:UDe·O;.~jiii;r1c·;on;;miijiDt)·· 
.. 

ClilllReWlked) . 
(4) camatera baYini I lpeclal hlp·

.lIclone,. filter tor protection qalDH 
radlonuclldel and oth.r hlehl, toxic par­
tlcUlatel ,.haJl INt labeled with a ataw· 
ment of the type and de,rOl of prcRtC·
t10n atl'orded by tht filter. The label 
Ihln be atrlxed \0 the Mck end of. or to 
the ,r4Y atrlpe which is around and near 
the top of. the canllter. Thl d.,reo 01 
protecUon Ihall be marlctd .. the per. 
cent of penetrauon of the canlster b,. 
a O.3·mlcrou·dlamet.er dloctyl phthalate
(DOP) amokl at a flow rate of 85 litera 
permlnutc. 

(I) Each cantater shall have I label 
Wamint thtt ,AI muka should be UMcl 
only in atmosPheres cont.alnlnt aull. 
clent oxY,ln to .uppon. We <at Ie.., II 
percent b)' volume). Itnce ,AI mask 
canlItel'$ are only dealened to MUt.ra11H 
or remove contaminants from the &Jr. 

(I) Each ,.s mull: canllter sban be 
palnt.ed a dlltlnctlve color or eombina­
tJOtl of colors Indicated In '1'able I-I. It.1I 
colora used shan be such that they are 
ClearlY IdenWlable by the user and 
clearly dlltlnlutlhable from one another. 
'lbe color coaUnl used .hall o1fer I blah 
de,ree of realltance to chlpplnl. scaUnt. 
peellnt. billterint. racUn,. and the e1fect.5 
of the ordlnal)" atmosphc!tC!l to Which 
the)" may be exposed under normal con­
ditions of ltora,e and use. Appropri­
ately colored prllllu:rt sensitive tape
l1li)' be used for the strlpea. 
lSection 191o.134lgH3lfiiit revoked at 43 
FR 49726. (klober 24. 1978. 1978. errKllve 
November 24. 1978( 

T..... I-l 

Atmo'plr.C'I'lc cOfttomfllCltU, to ... Pf'O'mN 
IIgGfnn 

AcId PH•••-.-----••----••-.-.---.--•••••Hydrocy.nlc IICld .........__•••_.___••___•• 


Chlorln........__._.___•••••__•••••••••••• 


OrI.n1c ""pen••_••__• __• _____••___••••••• 

Amlnonl. CU•• - •••-.-.---.----.-.-.--•••• 
Acid ,U•••nel ammonia IM--------••-.-••• 
ClII'bon monollld•.•_._._. ___•• __ ._._•••__ _ 
Acid .......nd Of,.nlc ""porl_._._ ••_••••__ 
H:rdroc:rll!llc .cld , ...nel chloroplcrl.n "'por. 

Aclel ...... orp.nlc ""pen. aDel IIIUDOIlla 
PHI·

bellOlctl... m.\ertaJa. uoaptJn, &I'I&lum aDd 
nobl........ 

Putlclll..... (dulta. fumll. mlata. 'ora. or 
_ole••, ID combln.t1on wlUl. ., Of \hI 
atlCv. PHI or ...por•• 

AU Of tbl abo'l. atmoapblrlc cont.amIDlAta_. 

1nI1ta. 
Whlta WIth %-lllcb II'ftn IIU'1pt compl.\&I,

arounlt thl canllter near the tlCUom. 
White with %-Incb ,..110... Itrlpe complete', 

around the canlater n ..r the bottom. 
a.clr. 
O_n. 
OrMn wtUl %.Inch white l\rlpe complatel, 

arollnel the canlltar near the tlCttom. 
alue. 
y.llow, 
Yellow With %-ll'lCb blue l\rlpe Clllllple\&l,

arollnd \bl canJacer n...r \be tIC\tom. 
Brown. 

Purpl. (.....lIta). 

canlttar color 'or ecmt.amln.nt... d..lrnatlcl 
abaft. ,"'b ti-lnob ..., ,tripe oo.pll\&l, 
&r'OIInCl UIe cull\tr _ the t.op. 

lied. ,"\h ~-1Deb ..., l\l'lpe eoaapl.taI,
UOWld \be ___Mar &be t.op. 

-ars., IbiD DOt lie ..peel .. &bemalll IOlorforalUlRlr ........ 10I'I1II0'l'Il acldl or 
upon. 

"'0'l'Il: OnllilUlltllie UHd II a ___ W,. or 1\1'1,. eoIor 10 ........nt .... IlO& 
IncludH III \hili tabl•. 1'111 _r will ...... t.o mer t.o UIe ..... lUll t.o CI4ttoIrIIIIM tile 
.......Of JII'O*ucm tale oaDIItar WIll aII'orrd. 
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Appendix 8 

OSHA Occupational Noise Exposure Standard (29 CFR 1910.95) 



casu where harmful chlmlcala may 1'1. 
splalhed on part.s of the bodY. 

'VillI Op.rators wltb aorel. bu.ml. or 
ath.r slun lealonl rrqwrlnl mldlC:ai 
trKtment shall not be allQwed to work 
at their re'lliar operations until 50 au­
tnorlZed by a phUIC:llan, Any Imlll skin 
abraSions, cuts. rasn. or open sores II.' Nch 
are foWld IJr reported shall be truted by 
i/o properlY allumatld penon 10 thlt 
enaneal ot exposures to the chemu:all 
are removed. Workerl exposed to cb.!"o­
mlc aCids ahall have a penocllc examlDa­
tlon mad. 01' thl nOltrlla and other parta
of thl body. to detlct lIlclJ)lent \LIclraUon. 

IIX I SW'liclln~ wUhllll taclllt'". In­
cludln. IO&P. Indlvtdual towIII. and hot 
W1t.ter. shall be provided for all persona 
rrqwred to use or hancll. any IIqulda 
WNch may bum. Irritate. or otherWlII be 
harmful • 0 tne Skin, on the tlasls of aT 
leu\ on. basm lor Itli eqwvaient) W'lth a 
Mt IIlatfr fauert for eve" In employee •. 
see t IIHO.141C d), 

, II' Locker apace or equIvalent cloth­
101 5toralle [acliltleS shall be prcvtded to 
prevent contammatlon of street clothln,. 

(XII FIrst &ld tlcilitl. SPICtftc to tne 
hazards ot the opt' ..tlOni conducted.&hall 
be readily available. 

(10 I Sl1eclGl I1rec411tloIV lor CIIGlild•. 
Dikes or other arranlements Shall be 
provided to prevem the POlSlbllltY of In­
termlXIn, of eyunde and aeld In the 
event ot tank rupture. 

I 11) IfUJleetlo'll. lIIalftttft4fte,. aM 
l'Ilstal14tlo'll. 

'I) Floors and platforms around tanks 
shall be prevented from beconunl sllp­
pery both by Orilinal type of construc­
tion and by frequent ftushln •. They shall 
be ftrm. liound. and of the de'IIPl and 
construction to mlntmiU the pouibUity
of ttl pplng. 

(II J Before clean In. the Interior of any 
tank. the contentl &hail be drained off, 
and the cleanout doors shall be opene(S
where prOVIded. All pockets In tanlta or 
Pits. where It IS posslbl. for hazardous 
vapOrs to collect. shal.! be ventllatect and 
cleared <)f such vapOrs. 

1111) TankS which have betn dralned 
to permit emploYlt. to mter for the 
purpolts ot cleanln.. Illspection. or 
maantenance may contaan atmosphere"
9,'ruch are hazardOIU to lite or health 
throu,h the presence of ftammable or 
tOXIC air contamlnanLl. or throu.h th' 
abltnce at sutDclmt oXYIen. Betore em 
plOyttl shall be permitted to enter any 
such tan.ll:. apprO'l)rlate testa of the at.­
mosphere shall be mad. to determ.lne It 
the IImlU set by sub.,arqra.,h «21 ClU) 
of thiS para,nr.!'\ are ellicHdild. or :.: !~e 
oxy.en conCIi.itn,tIOn II less than llh1 
percent. 

'IV I If the tests mad. In acc.:.·rdance 
With SUbdiVIsion '1111 ot this sUb",:.r.­
Iraph Indicate that. the atmo.ph.re an 
the tank IS lIIlIafe. before any ImPIOYH 
\s Ptrmltted to enter the t.ank. t.',. tank 
shall be YentllaCotd un"1 the ha.ardous 
atmosphere IS remanet. and v.ntll."on 
shan be con"nuecl so as to pre"nt the 
occurrence ot a hazarHUi atmOlphtre 
as Ion. as an .mployee .. In the tanle. 

• y, If. In ImtrllMlll. slIch as rescue 
won. It \I ntCIII&I"r t.o enter a tanle 

.....Iuch may contaan ~ aZll.rdous almO'­
phert. sUII.able reM ' .. l.Ors. such as stlf. 
conl.lUned breath,;. apparatuI: hale 
malic With blowe •. II there 15 l\ POlilblllty
of OleYlLen deficiency: or a IIU mUle. se­
lected and operated In accordance With 
.ubpa.rallta.ph 'II \ I VI' of thiS par&lra:ph,
&haU be used, tr a contaminant \:1 the 
tank can cause dermatitIS. or be a 1::. 
sorbed throUlh the sleln. the empl(l~'ff 
entt'r!nll ,~I' tanle shall 1150 wur protec­
tive clothln,. A~ leut one trained 
standby employee. With IUltable resPira­
tor. shall be prelent In thl! nelrut un­
contaminated area. TIle standby em­
ployee mlllt be able to communicate With 
the employee In the tank and be able 
to haul him out of the tank with a Iltc­
hne If neceasan' 

'vi) Maintenance work requmnr weld­
'n. or open flame. where toXIC metal 
(umtl !UCn as cadmium. chromium, or 
lead may be IVOlvtd. Shill be don! onlY 
With sutllclent local eXllau.~ r. ventilation 
LO preven\ the creatIon of a health haz,­
ard. or be done With relplrar.orl M'1~'ecI 
and uaed .n accordMce With subpara.
graph 19. (VI) of thIS pararraph. Weld­In,. c.~ the use of oPtn ftames near IIny 
solvent Cleanmc eQu,"ment shall bt per­
Inltted only a,t.er such equipment has 
nrst been t.horo'l,hIy cleared of solvents 
and VApOrI. 

112) VaJlOr dc,rellSln, tallks. ill In 
any vapor delreUln, cank eqwppecl wIth 
a condenser or vapor level thermostat, 
the condenser or thermostat shan keep 
the level of vapOrs below the t.op tedCe 
of the tank by a distance at leut eqUal 
to one·half the tank "'Idth. or at least 
38 Inches. wruchever IS shorter. 

lUI Where 'U II usea as a luel tor 
neattnl'/apor delrealln, \anks. the com­
bustion chamber shall be of tlrht con­
struction. except for such openlnll$ as 
the exhaust nue. and those that are net­
euary for aupplyln, air tor '.:lmbUltion. 
f'lUt'S shall be ot corrOSion-resistant can· 
structlon and Ihall exttnd to the ouur 
air. It mechanical exhaust is ulld (In
this ftue. a draft dlverter shall be used. 
Special precaut.lons must be talCen to 
prevent solvent fumes trom enterln, the 
combUSl.lon air of this or any other 
heater when chlorinated or nuormatld 
hydrocarbon solvents 'for example. tri­
chloroethylene. Freon I are used. 

'1111 Heatlnl flemenU shall be so de· 
sl.. ne4 and maintained that their sur­
tace temprrat.ure ...·ul not cause the sol­
vent or mixture to decompose. break 
down. or be convert.e4 into an exceulvl' 
quantity of vapor. 

IIVI Tanlts or machanes of more than 
4 IIQuare feet of vapor area. used for 
solvent. cl.anln, or vapor de,reulnll. 
~.h.all be tqulpped With SUitable cleanout 
or slud,. doors located near the bottom 
of eacb tank or StiU. Thfse doors shall 
be so dell,ned anr.l ,uk~ted t,hat there 
Will be no leakalt (If lolv~nt 'i,'hen thl!)' 
arecloHd. 

13' SC'ope 'II ThIS para,r!t.Ph I d' 
applle. to all operations In\'01\1n, the 
ImmerSion of matenai$ In hqwd,\, or In 
tht vapors ot such IIquull. for the IIUI­
pole of claruD, or allenn. thear lur· 
f.... or act.... or 1m..,"'. a ftn&lh 
th.....O. or chancllll LII. 'OlharacMr of &be 

mawnals. ana UHlir 5ubHqu.n~ removal 
:rom th. liqUId:; or .,a. po I'll , drAirutll, a.nd 
dn·InI. 3uch ".,.ratlolUl Include wyn­
'nlt. 111t'C~rDPla"nl. Inocll'lnl. ')lcklln,.
quencnlnl!. O:.('lnll. !l;PPInC. :aMln•. 
..m.'SSlnll. oleachHllI, dl1l1r.&liInI. alkalme 
':leII.nlne. :HrIPpmc. l~nSln.. ciUce5t1n,. 
lIoud otn.r Similar t)~ratlon.s. but do not 
mclude molten matenals handllnll op­
eraUDn!. or surface coallnK opI'l'atlOnl 

III "Molten malenals handline op­
erallOIUl' melns all operations. o~hll' 
lhan weldJnl. burnln,. and solder In, oP­
erations. ;n\'ol\'lnll lhe use. meltln" 
smelting. or pOurln, ot metals. alloy., 
sa.lt.s. or other slnlliar subitancH In tne 
molLfn nate. Such o.,.ratlons also m­
elude heat treatlne baths. dtsCalln, 
baths dIe casunll stereotliPInI. ulvanlz­
10,. tinninI!'. and Similar operations. 

'11.1' "Surface' cOI'lnl oper.lIOnl" 
m.an.~ aU OPt!l'ltlonli In\,olvlnl \he appb­
cation of protective. decorative. adheswe. 
.... r stren.~herun. coating or Impre,na­
:Ion 10 one or more surtaclSll. or mto t.h. 
;nterstlces of any object o.r ma~al. by 
means of spraYlnll. spreadJnll, fto'Wm•• 
bruarune. roll coa.tm ... pOunn., cement­
In,. or Similar means: and an)' IUbSI­
quent dramml or dn'lnr oPtrat.loni. ex­
cludln, open-tank O'J)t'ratiOni. 
iSections 1910.114. C" S" III b I .nd Ie" S" III J 

revolled ill 43 rR 49726. October 24. 1978. 
effl!Cuve SOVflmber 24. 19781 

§ 1910.95 Oc-c:upalion.1 nolac 4ellpolUre. 
I a J Protect1on alamst the dICta of 

nOise exposure shall be provtded wheD 
the 'OWld levels excHd thOll .boWD III 
Table 0-18 when measured on c.ht It. 
scale of a standard sound level meter at 
slow response. When nOise levels are de· 
termane4 by octave band analysts. the 
cqul\·aJent. A-llielllhted sound level mar 
be determined as follows; 

I' f.'. , 
"0 .....-----------, 

110 I I. 
';0'00 tOO 'OOD 1_ ._ 1000 

....0 c,..... 1110",.." ... (,C,U .,. UCONO 
Eqwnl.I:Il IOIUIoIt 1...1 coawun. 00... 
band sound preUUflP lenl. _., be con­
vlPft.d to til••qulnl.lll 10·...1'..... IOIUIoIt 
IlPv.1 b, plonlD, tblP. Oil tllla pap...... 
OOlt... UI. A-••I,bWeI IOU" I.... _­
spOIl.IDI to ,be polin ot la'll...., ............... 
InlO 'b. IOI1II4l Inel cODtOura. 11UI "III.... 
IIPD' A-••lllltlll 10..." ,...1. ....... -, 
Ollrer frolft til. "'ual A....'..... ..... 
!n.1 of tb. DOIN. Ie \!MIl to ......... 
..potu,. 11.1.. f"o>Ia 'I'&Itl4t 0-". 
Ill« 1110,. ,men.," Il 3. FR It4tI. JilIN' 
1. 1t741 

Iblll' When em~'\":lftII ... ........ 
\0 IOIIIMI elC~ t.noN 1..... III ,...... 



Q-II. feulbll acimlnlltratl" or 
enlUl"rtnc controll .hall be u"lised. 
It such control. fall to redue. lDund 
levell within the levell 01 Tabl. Q·1I. 
personal proUletlvl eqUipment shaU be 
provtd.d and used to reduce lound 
levell .Ithln the llvell 01 the Labll. 

(2) If Lhe varlaUonaln nOlle l.vllln· 
volv, maxuna at intervals 01 I second 
or lelll. It II to be eOlllld.red contlnu· 
OWl. 

T".... G-'....PlIIIMI....LI NoISE 
e~l'OIUIIIl. I 

Dur._.... , ..... 

· •........... "., ... "'" ., , I 

I· 3 .. I 

2 

, ' .. .. ...." ..""....... , ..
"01_...- ... _-_........... _.
_._01 __ ... <I0Il."",_,_--_ ... _..__ ... ­__ .. M .. _ .... .-.._ 
___ 

_~ 

._.. ___ en_
ell T•• CJ r. C.I t • ..ceMI vrwfr. ~, '" MUI........
..__01_•.____._,..
£_._01....__._­_.. __ _____
.-0 _____ 

(Sec. 1910.9S Table 0·16 amended at 39 
FR 19468. June 3. 1974) 

(Seclion 1910,9.5(c)-(5) .nd Appendices 

A-I amended by 46 FR 4161, January 

16.19811 


/ 

(e) Heari", co"'~ttOll Jl109nltIL 
(1) The emplo,.r .hall admlnllter a 
contlnuln •• eft~Uve hearln. conaerva· 
tlon proanm. 1.1 ducr1bed In para·
lTaphl (e) tbrou.h (0) of thll section. 
whenever emplo,H noise expoaures
equal or exceed an I·hour tlm.·••i.ht. 
ed ave,.,e lOund level (TWA) 01 It 
deelbell meuured on the A lC&.Ie (.10.
response) or. equlvalenU,. a dOle of 
flit)' percent. For purpola of the 
hearan. conservation proanm. em· 
plo,ee no... exposuNi Ihall be com· 
puted In aeeordance .Ith Appendix A 
and Table 0-11&. and without rClard 
to an, attenuation provtded b, the UH 
of penonal protective equlpmenL. 

(2) For purpoaea of paralTapha (e) 

throu.h (n) of thil section, an I·hour 

time·wel.ht.ed averan 01 IS deelbell 

or a dOle nl 11ft, percent .hall allo be 

referred to 1.1 the action level, 


(d) .w01lttO""', (1) When Informa· 

tlon indicates that an, employee'l ex· 


j)OIur. ma, equal or exceed an I·hour 
Um.·••I.hted averaae of 15 declbell. 
the emplo)'er shall develop and imPle· 
ment a monltorlnl prolTlJD. 

II) The lamplln. ItratelD' Ihall be 
de.lmed to Id.ntll, emplo)'," for m· 
clWllon In the hearml cOlllervation 
proanm and to enabl. the proper se· 
lectlon of hear1ft. protectors. 

HI) Where clrcumatanc.s lueh 1.1 
hl.h .ork.r moblllt)'. 1I11rnificant varl' 
aLlolli In lDund l.vel. or a .Imilleant 
component 01 Impuise noise malte area 
moftltorin. ..n.rail)' Inappropriate.
the emplo)'er shall UH reprnentaUve 
p.nonal I&nlplln. to compl, .Ith the 
monitorln. requlr.ment.l of thll p ...... 
Ir&ph una... the empl",er can .how 
thaL area _pl1ft. produea equlva.
lent re.ult.l. 

(2)(1) All contlnuoUII. intermittent 
and impullive lOund levell Irom ao 
deelbe.. to 130 declbe...hall be int.e· 
Ir&t.e<I into the noise meuurement.l. 

(Ii) Instrwnenta used to meuure em· 
1'10)," no... expoaure shall be call. 
brated to enaure meuunment aceura. c,. 

(3) Monltoran. shall be repeated 
whenever a chan.e m produeLlon.
proeelll. equipment or controls In. 
ereuea noise expoaurH to the extent 
Lha~~ 

" .' 'onal emplo,... rna, be ex· 
,\' ';,1 '.' hove the acLlon level: or 

'tenuaUon prOVIded b, 
. , 'ton beln. UIIed b)' em· 

'.< .,. !)tI rendered I.nadequate 
·W. ': requlrement.l of p ...... 

IITapl ;! .nill secLion. 
I II) A,,,"'01/111111 IIotU\CGtlOIl. Tbe em. 

pllJyer shall notU, each emplo)' .. ex· 
posed at or above an I·hour time· 
wei.hted aver... 01 It declbell of the 
result.ll of the monltorlnc. 

(f) OO"r1IGtio" 0/ IIlOII.torill", The 
emplo)'er shall prOVide affected em­
plo,ees or their repreHntaUvea .Ith 
an opportunlt, to ObierYe an)' noile 
meuurement.l conducted pursuanL to 
thill secLion. 

(I) "udiometric te.ttll, Jlroonam. (I) 
The emplo,er shall eal.&blilb and 
maintain an audlomeLrte tatln. pro­
lTam u provided In tit. par&t1'&pb b, 
malcin. audiometric teltiRl avallable 
to all emplo)'ees .hOlllt expoauNi 
equal or exceed an '·hour tlme-.el.hL· 
ed avera.e of It declbell. 

(2) The prOlT&nl shall be proVided at 
no COlt to emplo'.... 

(3) Audiometric tllt.l shall be per. 
formed b)' a licensed or certified au· 
dlolo.iIIL. otolaryn.olo,IIt, or other 

ph!o'.lelan, or tI!o' a Uleh.hJciu who II 
certified b!o' the Couned 01 AccredIta· 
tlon In Oceupatlonal H........ COfIMr. 
vat lon, or .ho hu lIatlllac&oril, demo 
onaUatAd competence in adIIIUaiIIAIrlR, 
aUdiometric examlnatlOlll. o&KalnlRi 
vaUd audlOl1'Mll. and properl, 1IIInI. 
mamtamlRi and check ..... cra.lItlntlon 
and proper lunetlonlRl 01 Lhe audlOllll· 
eLers beln.IlIed, A UlehnJoiutwho op­
erat.el mlCl'OOl'OCeIIOr audiom....rs 
doa not need to be certilled. A Ulehnl· 
elan who perlorma auCtiolDe&rie IeaU 
mUllt be reIPOftIible to an a~ 
otolar)'D.olOliit or phYIIdUL 

(.e) All audlOiruna obl&l.Dld pursu· 
ant to thil HCUon .haIl ... &.he reo 
qulrement.l 01 AppenclUl C ..tMtiotM· 
tric "HlII""' 1",'",1IIft&&.(t) BU_ItM «'II4&ogretIL (j) Within • 
montha 01 an emplo!o'H', lint. expo· 
.ure at. or aboYe the acUon level. the 
emPlo)'er 'hall eitablllh a valid ..... 
line audlo.ram aalW1lt which ,u'" 
quent audlo.raml can be c:oaapuect. 

\ III "olnk u.t IIGII IZ~ Where 
mobile tHt vana are WIld CO .... the 
audiometric t.eltln. oOUnuoa. &.he em· 
plo),er shall obtam a valid IMIIellne 
audloanm .ithln I )'ear 01 an emplo,·
ee'l first exposure at or aboVe the 
action level. Where ....uae audio­,f&mI are obtained more than • 
montha alter the emplo)'..•• lint ex· 
posure at or above the aeuon level. 
emplo)'ees shall .eanRi heu1nC pro­
teeton lor an), period exoeed&lll SIX 
montha after first expoaure unW the 
baseline audlOiram is obt.alned. 

I un Teatln. to e.tablllh a baseline 
audlotnm Ihall be preceded b)' at 
leut 14 hours without eXpOlUre to 
.0rkPlace noise. Hearlnl proteet.ors
ma)' be UIId 1.1 a ,ublUtute lor the reo 
qulrement that bueUne aUdiolrama 
be preceded b), 14 hours .Ithout expo·
lure to workplace no.... 

\Iv) The emplo)'er shall noUt, em· 
ployees 01 the need to avOId hl.h 
leveil 01 non-occupatlonal noile expo· 
sure durin. the H·hour period Imme· 
dlatel)' preeedin. the audiomeUie ex. 
ammaUon. 

(I) """IUal GvdiogNtIL At. leut an· 
nuall, after obtainll\l the buellRe 
audlOiram. the emplo,er Ihall obtatn 
a new audlOiram lor each emplo)'.. 
expoaed at or above an I·hour time· 
wel.hted ave,.,e of 8$ deeJbe... 

(7) Et1Calllctto" 0/ .wt~tIL (j) 
Each emplo,ee'l annUal aUdlotnm 
shall be compared to Lhat. emplo'..·• 
buellne audlot'l'am to determine II Lhe 
audlOITAm iI valid and II a ltandard 

http:tlme-.el.hL
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thrtllhold shitt u defined In para·
IIr,ph Irl{ 10) of thill action hu QC. 

I.'urred. Thill comparlIOn may be done 
by a t.chnlclan. 

(II) If the annual audlorram showl 
that an employee hu luffered a stand· 
Ird threshold stuft. thl' tmploYlr may 
obtain a retest within 30 daYI and con· 
Sider the rtsulta of the ret.at u the 
aMUll audlolTam. 

nil) The audlolorillt. otolarynlolo· 
fist. or physician Ihall reView problem 
audlorrama and shall detlnnlne 
whether there II a nled for further 
evaluation. The employer Ihan pro· 
Vide to the peraon perfonnln, thill 
evaluation the followln, Intonnation: 

(A) A cOpy of the requlrementa for 
hearln. conservation u set. forth in 
paratTaphi (e) throu,h (n) of t.hls see· 
tlon; 

! B) The buellne audlo.ram and 
most recent audloP'an\ of thc employ·
I!'e lobe evaluated; 

(e) Meuurlmentl of baekrround 
sound prlllure levels In the audlomf" 
lflC test room u required In ApPf'ndlx 
0: Audiometric Test Rooms. 

(0) Records of ludlometer callbra· 
tions required by pw.rarraph th)(&) of 
thiS section. 

(8) FolloVl·up proced.ure.. III If I 
comparison of the annual audloKrarn 
to the tluellne audlorram indlcattl a 
standard threshold shUt u defined In 
parqraph (.)(10) of this section hu 
occurred. the emploYII shall be In· 
formtd of this fact in wrltinl. l,ithm 
21 cays of the determination. 

(Ii) Unless I Ph)'sician determines 
thlt the stalldlrd threshold shift ts 
not work related or .,lTavated by oc· 
cupational nolH exposure. the em· 
ployer shall ensure that the followlnl 
steps are tlken when I standard 
threshold shift occurs: 

i A I Employe.. not uslnl hearln, 
prou~ctors lihlll be fitted with heann, 
protectors. trained In their use and 
care, and required to use them. 

IB) Employees already usln, hearln, 
protl'ctors shall be re-fltted and reo 
tramI'd In the uSe of hearin, protec· 
tors and provided With hearm, protec· 
tors orruln, ,reater attenuation If 
nttcessary. 

re) The employep. shall be referred 
fllr I clinical audlolu,ieal evaluaUon or 
a.n ololollcal examination. u appro·
prlate. if Iddltlonal tesUn, Is neces· 
sar), or If the employer luapecta that a 
me-dlcal pathololY of the ear Is caused 
or auravated b, the wearln, of hear· 
m, proteetors. 

(Dj Thl employee II Inlonned of the 
need for an otololloal examination If a 
medical pa"holo., of the ear that II 
unrelated to the use of heartn, protee· 
~ors IIluspected. 

11iI) If sublequent audiometric tesl· 
Inl of an employll whose exposure to 
noise 1114111 than an a·hour TWA of 90 
\leclbeb indicates that a standard 
threshold shift Is not perSlll.ent. the 
employer:

(A) Shall inform the employet of 
the n-w audiometric interpretation; 
Ind 

IB) May discontinue the required 
ule of hearln, protectors for that em· 
ployee. 

(9) Rt...'t.ud buelule-. An aMua! 
audlolram may be substituted for the 
bueline audlo,ram ,,·hen. III the Judi' 
mt'nt of the audlolo,tst. otolaryn,olo· 
,1St or phYSician who ts evaluatmtr the 
audlolram: 

III The standard threshold shift reo 
vealed by the ludlolram ts persistent: 
or 

I Ii' The hearm, threshold shall" In 
the IMual audlorram Indlcltes 51..,lf· 
u:ant Improvement over lhe bUl'hne 
audlorram. 

(10) Standard tllrtsllold slltlt. (I) As 
used In this secllon. a standard thresh· 
old shift is a chance m hl'arlnl thresh· 
old relative to the tlUt'line audiorram 
of an avera,e of 10 dB or more at 
2000. 3000. Ind 4000 Hz In either ear. 

(ill In determlnln, whether a stand· 
a.rd threshold shift hu occurred. al· 
10"'ance may be made for the eontri· 
bution of 1IIn, (presbycusi.s) to the 
chan,e In hearin, level by corrt'Ctlnl 
the aMual audlolram aec:ordtn, to 
the procedurl' described In Appendix 
F: ClIlculatton al'ld Applicllhon 0/ A~ 
Corrt'ctton to Audiogra mi. 

(h) Auchorrw',",c test rpq,nrtrrwl'lt.l. 
(1) Alldlometrlc lests shall be pure 
tone. lir conduction. hearln, thresh· 
old eluunlnaUonl. with test frequen· 
cles Includtn, u a minimum 600. 1000. 
2000. 3000. 4000. and 1000 Hz. Testa at 
e-ach frequl'ncy shall be lake-n sl'pa· 
rately for each ear. 

(2) Audlometrie te-st. shall be eon· 
ducted With audiometers tlncludln, 
mlcroproceuor audiometers) that 
milt tht' speclflcl\l1ons of. and are 
maintained and used in accordance 
with. American Nltlonal Standard 
Specification for Audlomt'ters. 53.6­
lIMt. 

(3) Pubed·tone and self·recordln, 
audiOmeters. If used. shall meet "he reo 
qulrements .peclfled In AppendiX C: 

A"',o"",,,e MeuII""" J""'",,lIVftt.l. 
'41 Audiometric examlnatlOnl shall 

be Wnlnlltered In a room meetmJ the 
reQulremt'nta lined in Appendix 0: 
A uti.o",,'"C!' Tt'st Rooml. 

IS, d ud.lo",",I'r cIII.bratioft. HI The 
functIonal opcorauon of the audlome· 
ter IIhall be checked before each daY'1I
1.1.5. Dy lestml a pcorson WIth known. 
staDle hearm, thresholds. and DY lis· 
tenm, to the audIometer's output to 
make lure that th, output II free from 
distorted or un\l.'anted sounds. Devi. 
atlonl of 10 declbell or rreater requlr' 
an acoustiC calibration. 

{II) Audiometer calibration shall be 
checked acoustically at leut aMual1)' 
In accordance With ApPf'ndlx E: Aeo .... • 
t,e Cc II brat,ol'l 01 Alla,o""tt'r,. Telt 
freQuI" :(1.1 below SOO Hz and above 
6000 liz may be omitted from this 
check. De\'lIl1ona of 15 deCibels or 
rreal.er require an exhauliuVI callbra· 
tlon. 

o 1111 An I'X hauatlve calibration shalt 
be performed at leut tv'!ry two )'ears 
m accordance 9mh sectlOnl 4.1.2; 
4,1.3.; 4.1.4.3: 4.2: 4.4.1: ""'.2: ""'.3: and 
4,$ of thl! Amencan National Standard 
Specification for AudIOmeters. 53.f­
191t. Test freQuenelt1 below 600 Hz 
and above 6000 H& may be omitted 
from thll calibration. 

( I) Hea"ftg prol«ton. (I) Employers 
lIhall make hearln, protectors av..iI· 
Ible to all employees expoHd to an a· 
hour tlme·wel,hted averar. of I' decl· 
bell or ,reater at no COlt to the em· 
ployees. Hcarm, protectors shall be 
replaced u ne-cessary. 

12) Employers shall t"lSure thlt 
hearin, protectors are worn: 

Ii) By an pmployee who II reqUired 
by paracraph Ib)II) of thia 5t'Ction to 
wear peraonal protective equipment; 
and 

(II) By any emploYII who i.s exposed 
to an I·hour ume,wel.htt'd averare of 
8& decibell or ,real.er, and who: 

(A) Ku not yet had a butllne audiO· 
STarn enabillhed I'ursuant to para· 
Iraph l,H')(IIl; I)r 

IB) Ku f'xperleneed a standard 
threshold shUt. 

(3) Employees shall be liven the op· 
portunlty to sellCl lhelf hearan, pro· 
tt'Ctors from a variety of suitable hear· 
in, prot.eetors proVided by the emplo,' 
er. 

(4) The employer shall proVide train· 
In, In the use and care of all hearU\l 
protecton provld.cl to emplo,lIs. 

(5) The employer shall t'nlure 
proper imll..l fitUn, and SUpervlll the 

http:provld.cl
http:rreal.er


eornet. UH of au heu1Dl proleCMn. 
(j) Neon", ,11"O*"»r .,,....,iotL. 

«1) The ....ploJ"'r ahall evalu&\e hear· 
lnl prot.ec\Or .. t tenuatlon for the ape·
dflC nolle .nvlronm.nta In which f,he 
prO&4/C\Or ..aU be UHd. The emploJer 
IIhall UH one 01 the evaluation meth· 
odI desertbed In Appendix 8: M.U&oa 
lor £,timaUa, Ulf Ad4IO~ 0/ N.Ar.,a, .fI'I"Offthon .l'U"",..tion. 

(2) HetJ1n1 pro&4/C\On mUit anenu· 
..te employee expoaure .. t leut \0 an I· 
hoW' Ume· ..e'lhted loYerace of 10 dect· 
bell u required b, parqraph (D) of 
thilllilCUOn. 

(3) Por employees who have experi· 
enced .. aW\Choni t.hreahold ahUt.. hear· 
lnl pro&4lC\On mUit attenuate emplo" 
ee exposure to IIll l·hoW' ttme-..ilht.­
ed averace of II! declbell or below. 

ct) The llde4uae, 01 hearm. pro&4/C· 
\Or .. t.tenuation ahall be re-evaluated 
wheneyer emploJee nolle exposuretl 
!nCr_ t.o the extent t.hat. the hear· 
m. proteet.on proYlded mar no loneer 
provtde adequate ..ttenuation. The ..... 
plo,er ahall proYide more effecUft 
heariDa protP.Ct.on where n.....". 

((r.) TNi"i", p,.,." (1) The em· 
ploJer ahau lnatitute a traininI pro. 
rram for all employ.. who are ex· 
posed \0 nOIN at or above an &-hoW' 
tlme-wellhted ave..... 01 II electbe", 
and ahall enaure ....ploJee pU1icIpa. 
tlon In IUCh prorram, 

(2) The t.ralnm. ProtrUD ahall be re­
peated annu&llJ lor each emplo,ee In· 
eluded In the he&l1Da eoruael"'lfation 
pfOlP"&lD. Information provtded In the 
t.rt.I.n.Iq prop-am ah&Il be updated \0 
be eol'lliltent Wlt.h chlDlea In protec­
tlye equipment. and work proc...... 

(3) The employer ,hall enaure t.hat. 
ea.cb employee II lnIonaed 01 the 101­
10w1na: 

m The ellect.l 01 nolle on heu1r!c: 
(U) The putpOle 01 heariIW protee­

\0.... t.he advanr.&pl, dlRdvant.&l_ 
Uld at.tenuatlon 01 vanQUI t)'pea. and 
lnIIU'UCUOnII on selection. liUlnl. UH. 
and care: and 

(IU) The P\U'POH 01 ..udlometric teat.­
lnl. and an explanat.lon 01 the teat. 
procedurea. 

()) ACCCI' to i7\formAtion And train· 
,n, mAtotn_ (1) The employer ahall 
mue aYallable \0 .lfedecl emplo,.. 
or t.helr repreaentaUv .. eopl. of t.hill 
standard and .hall alIo I)OIt. a eoPJ In 
t.be workplace. 

(2) The employer.haD proVide \0 &.f­
feeted employees an, lnIormational 
materiall pert.a1nine \0 t.he .t.andard 
that. are .uPpUed 1.0 t.he emploJer by 
t.he AlSiataAt. SecreW7. 

(:n The emplo,.r aball provtde. upon 
requeat. all materiall related \0 Lbe 
emplo,.r'. traininl and education pro­
cram peruwunt 1.0 thill standard 1.0 
t.he A.-tatant llecret.&l')' and the Dlrec· 
I.or. 

(m) R,eo~"g-(I) E.zpcu",.. 
meu",..."..,.1&. The 4tmployer shall 
malnt.aln an accurale record of aU em­
ployee 4txposure meuurementa re­
quired br parqrapb (d) of thill sec­
llon. 

(2) Au....trie letl&. m The em· 
plo,er ,hall ret.aln all employee audio­
meU1e teat. recorda obtained punwmt 
1.0 paracnpb (I) of UUllMICUoD: 

(it) Th.. record ,hall include: 
(A) N...... and Job cluatf.....on of 

t.he emplo,ee: 
(B) Dale of t.he ..udlOlPVD; 
(C) The examiner', name: 
(D) O..te of t.be lut. a.coUlt.lc or ex­

hausti"e calibration of t.he audlome· 
ter:and 

(E) Employee·. m_t. recent nolle e.· 
posure .11 "ent.. 

CP) 11\e employer ahaD malntaID ae­
curaIe reeordiI 01 t.he meuuremtrDu of 
t.he bI.cQround lOund prasure l..,.iII 
In audiometric teat rooma. 

(:1) Rccord ,..,.,.,ion. The emploJer 
• halI retaID recorda reqUIred In t.h" 
pancraph (m) tor at. leut. Lbe 10Uow­
m. perioda. 

(I) Nolle eXl)OlUl'e meuuremeot. 
recorda .hall be ret&lneel lor t.wo ,ean. 

(II) AudiometriC teat. records ahall be 
ret&lned for t.he durat.lon of the &.ffee\­
ed emplo,ee'. emplo)'Dlent.. 

(4) Aeca.t to recont&. All recorda ,.. 
qUlred by t.hll section ,hall be provid·
eel upon requat 1.0 emplo,ees. former 
employee.. reprnentaUva deailn&t.ed 
by t.he individual emploJee. and t.he 
A.-tatant 8eCretarJ. The proNitml of 
21 CPR .1.0.20 CaHe) Uld (1)-(1) 
appl, 1.0 accu. 1.0 recorda under LhIa 
IMICUon. 

(!) TN,..,-.,. 0/ recont&. It tbe em· 
ployer ell.... \0 do bUlIn... the em· 
ployer ahall t.ransfer t.o the auCClllOl' 
employ.r all recorda required 1.0 be 
malntained by t.hIs sect.lon. and the .ure At A ..-:tfle noIae ...... lind T. 1nItI. 
.ucceIIOr emploJer .hall ret&ln t.hem ca_ UW ref_ dureUOll for that level 
for t.he relD&1nder 01 t.he penod pre· U,,¥In b)' Table O-'IL 
serlbtd In parqraph (m) (3) of thill (:n Ttlt t'-ht.·1\OUr 'lftIt.~hMd I"tnft 
section. IOund ...... (TWA). In 6IctMil. DIU ...... 

(n) Appc'll4lltcU. (I) Appendlces A. 8. l)uMd from t.he ct.e. In pet'OIM. b)' IIHIUII 
C. D. and E 1.0 t.hill Met.lon are lncOrpo- 01 t.b4I 'ormul&: TWA-IU' I.,... (01 

rated u part. of t.hill ~Ion and t.he :':'":!'..;.'t!v!r ~~~= 
eontenta of these Appendlea are man· IIIJIL. ,he TWA .. equal co &be IIItU\IRd 
dal.ory. IOund leftl. 

(2) Appendlcea F Uld 0 1.0 t.hill aec:. CI) A t.UIe relaUlW .... UId TWA .. "¥In 
Uon are informatlonal and are not. In· IIII1c:L1oD 11. 

tended 1.0 create an, addltional oblin· 
tiona not. otherwile ImPGIMIG or 1.0 de· 
t.ract from any ex"t.1nt OD"I&'IO"'. 

(0) £.zrmp~io"". Para.raPhi (el 
tbroulh (n) of t.bll sect.lon sbal.l not. 
applJ \0 emplo,e,. enl..ed In oll and 
IU ..eU drlllint and Hrvicina oper· 
at.lona. 

(p) Start"p clAtot. 8uellne audio­
I1'UI1I required by I)I.I'&IraPh (I) of 
thlI HCt.IOIl .halI be c:ompIeted br 
..... 1.1.... 
11910.95. Appendia A amended by 54 FR. 

24333. June 7. 1919) 

!AIIIM"OYItI br UIe OUke <If ............... 

UId B\Idp\ IUIItIr conU'O& r.\IIIIlIer 12.1­
OMI, 
(Seellon 1910.95(c)-(p) rcvisccl by 41 
FR. 9776. M,rch I. 19131 
[ScclIon 1910.95Iql-lsl deleted by 41 
FR 9776. March 8. 19831 

lE41i'or'slMMe: The Occupational Safety 
and Health AdmInIstration June 28. 1983 
(4' FR 29617) c:orrcctcd the amendatory 
lanlWllc whIch WIS pulHisbcd It 4. fRo 
9776. Marc:h 8. 1983. to reftcct thc aacn· 
cy's InlCntlOn 10 delete para.,.pfts 4ql­
(sl. Tbe correction was done carller by 
editor. I 
[Appendices A-I reYlsed by 4' FR 9776. 
March •• 19831 

"." 41 ........."0& " ••......"" 

1. COIBJ)IIcaUGn of ~ Noae Expo.-r:) Noae ct.e .. COIDPII," ... Table 0­

... u fol.loft: 
<II Whea &be IOW'Id IeftI. I. II oonat.aDt. 

oWl' ttle Inun work Ihl". &be no&Ie dOle. O. 
I.n pereeftL. 11I1¥1n by: 0-100 CIT _heft C 
II t.b4Il>OW ~ of 'he won ...,.. In hoUrI. 
_ T .. the ref~ cI\arauon conCllfMlftd· 
IDa to me IIItU\IRd -..M ....... I. u 11­
III Table 0-1.. 01 by t.he '-wa1hOWft u 
a fOOUlOlott to UIat t.UIe.

(U) WIleD &be wot'UhiR nolle tKDOIure II 
_II a.... 0' t._ 01 _ pertodI of nolllt M­
cliffereA' ........ UM I>OW no&Ie dOle oftr UM 
... dar .. "Yin by: 
D-l00 (C.IT••CJT••...• C.IT.I. 
_bere C. IDCIIcMIa &be I>OW UIDI of ellpo. 
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TAII..I A·I·...coNwI..1ION FIIIOM "IIIACI!N' IHIlN1!tnt upon th' emplO)I,r', nOIM melolNr' 
NOlA IxllOlURl" 0-. "001l1!" TO ...·Hou .. Ill, IIlIU'\UII.nLl. 
holl·WI1CI4T1D AIIIRAQI SOUND LEVIL" INtlad 01 II.Iln, lh' KRR, 'mplo~,ra mll~ 

fTWAf-Conlll'l\M ~.aluale lhe adl'qu&Cy 01 hearIna prOl,ctor 


00M ...__ _ Ill,nuallon b)l lI.Iana on, of lh. thr•• m.lh, 

041 dtvtlopee lIy lht National INmul. lor 

Occupallonat liIa/tl~ and Heallh I NIOSHI. 


120_.,... 
110,,,-, .•. 

...., 

'1'0 .. 
lID 

1'00 • -no 
720 
710 
7007. 
710 
7711 
'10 
110 " 

itO -12lI,...-••.. 
-'711 -
... -
-... 

'III .. 

UII ..... '_ .." 
-d 


..... .. 
till .." ... 

... .
11'0-.110 

'" 
MPUDIX 8: IoII.'I1IoH ro. Ea'rUIATIIIG THII: 

AHQII4CY or H_.1fO PIlOTInG. AT' 
TDVATlOII 

Por emplOY'" who have .lIperamc:td a 
allnilican' thffthold .bllt. h.arln, prette· 
lor attenuation mlllt be lulllCl.nt to reduc. 
tmplo," .lIpoM1n to a TWA of .. dB. Ern· 
pion,.. IIIlIIt Hitet. OM 01 the lollowlft, 
mt'hoda b)' whICh to uttmatt tb. adl'qulIC), 
01 htlU''''' prottetor a"'.nu.... lon. 

Th. moat l.'Onvtnltnt lIl.thlNl II the Mollt 
Rtducuon RatlRl (NRRI d.veloped II), the 
EnYlronm.nlal Protte\IOn ""'tnc, (EPA). 
Acr.ordlnt' to EPA rtI\II&uon. the NRR 
Iftll.l' be Ihown on the b • .."n, protector 
pacu.•• Th. NRR II ttltn nlated to an In· 
dlv\duat worller'l noiM .n.lfOfImtnt In 
order to _ ttlt adl'qUIC, 0' lh. attenu' 
aUon of al1"n htll1t11 PI'Ottetor. Thla Ao· 
pendlx delCritift four m.tbodl of tIIlRJ the 
NRR to determine whettltr a lIartlCular 
h.arlll, protector pro\'lGtl ad"ual. protte· 
lion wlthlll a liven UlIOIurt .nv"ONII.nt. 
8tlecUon amon, the four proctdurfl &I d.­

'0.:1' IIIhn:h art dnc:flbed an tht . Lull of P.rlOnal 
100 l Htarln, Protectors Ind AUtnuauon Dal.&." 
'03' HEW Publication No '76-120. ItT'. pa... 
103' 21.3'7. Th_ mtlhoda ar, known u KIOSH 
::~ m,thoda , .. 12 and '3, Th. KRR d••rlMcI 
IOU below II a llIftpliflealion of KIOSH m.thlNl 
10lt n. Th. moal campi.. mtthIMI II KIOSH 
100 0 mtlhlNl, I. WhH:h II probably lh. melt K' 
'114 I cura" methOd line. It URI tht larl..t 
'Of' &rIIount o/lPtctni informatIOn Irom th. In. 
'00' dlVldUILI '1mploy,,'. noiM ,nvlronmtnl.. A.I 
'Of • In the cut of the NRR m.thlNl d~ '(,!'lING 
::: below, If one of the KIOSH mtlhoe,":' ,-,,"'d, 
lOt 7 th. Hlte," mtthlNl mtlll be aOP11eCI to an 
tOtI IndlvldUILI'. nOIlt .n~'lrONII.nt lO __ th. 
100 I IC!tCIUIIC, of the attenuatIOn, EmploYtrl 
'OSO thould be cartflll to tak. a luf(le••nt
'os I number 01 m.uurtmtnta In order to
'os, IIChl." a rtpffttntltln _pl. for tlCh::! tim. HIIft.nt,
10$.
'0$' 
::; 
IOSI 

,OU
'0$,' 
1010 

1011 
::~ 
'OI,a 
101,4 
'010$t.' 
'011 

Non: The _plO"er mtllt remember thU 
calcul..... awmuaUOD vatu.. reflect .....u. 
tie .,al_ only to the ..tenl tn." ttlt 1'........ 
to,.. aft Pl'Qlltrly IItted and '110m. 

Wh.n lIIIn' ttlt NRR \0 _ h,lU'lnt' 
protKtot adl'quK)I. one of the tollo...ln, 
m.thlMla mll.lt be lINd: 

<II When lIIInI' a doIlmtltr that II callAlIl.· 
of C·nllhtN mnaurtm.nta: 

(AI Obtlln UV .mpIO)l"·1 C,W'I,hted 
doH for tht .nUn worl&lblft, and eon••rl to 
TWA (Nt Appenal. A. II). 

(8) Sutlt.raet tht KRR from the C·w,..ht. 
td TWA to OtItIln the "tlmaUd A·weilhttd 
TWA ulNl!tr th. or llrotector. . 

• II) Wh.n UIl", a doI_t.r that Ia not ca· 
pabl. of C· ... "lhted m.uurtmtnta. the fol· 
lowIn. m.thod may be lINd: 

(A) Connrl ttl. A.w.llhtN dOlt to TWA 
.It. Appendlll A). 

'BI SubtrICt '7 d8 lrom the NRR. 
IC) SulltrllCt the remainder Irom th<t A· 

w,..httcl TWA to obtlln the ..tlmAted A, 
_I,hted TWA under the tar prottetor. 

'1111 Wh.n u'ln, a sound l.v.1 meltr Hl to 
the A·w...hlllll networll: 

CA) Oll\alll the .mIlIO)l,,·1 A'W"lnted 
TWA. 

'B) Subtract '7 dB Irom the KRR. and sub· 
tract the rrmalnder from tht A·w"lhted 
TWA to obwn the tSllmaltd A· ... "ltIt.d 
TWA undtr the <tar IIfOIfCtor. 

'IV I Whtn tilinE a lOund \tv.1 m.ter It' on 
(h. C,w,,,htl"' net..orll: 

'AI Olltaln a r'Prtlfntallv. AIIIpl. of the 
C.W...htN IOUnd l.v.1t In lh••mploy,,', 
.n• .,oNlltnt. 

(I) lulltrKt ttl. NRR from the C·••llht· 
<td a¥frlll' touna Itv.1 to obtain the flU· 
mated A'W'I,hted TWA undtr the 'IU' IIro· 
tector. 

,Y/ Whrn u.sllli area monllorln, proet. 

d_ and a IIMInd I.vel 1M&4t\' Nt Ie ttlt A· 
nlll'Wlll nttworlL. 

•A I Olltllll a r.PrtUn....l.lvt IIOIInI& 1'¥l1 
for Ih. arta III QuntlOn. 

•BllSulltl'lCl 1 dB 'rom th. NRR andlub· 
tl'lCt the rtmallNl!tr from the A.....bted 
IOII.nd I.vel for '''at 1U'f&. 

•VII Wh.n UIIRI ana monltorlRl ."... 
durn and a IOIIna l.v.1 mtttr Itt Ie ttlt C· 
w...htlnt' networll: 

, A I Olltlla a rtprwtn....u". IIOIInI& l.v.1 
for 'h. ar. In Clunuen. 
'., 8uIKI'ICl ttl. NRR lrom ttlt C·WII,"'· 

td IOWid In.1 lor that at... 

AnIlIINIl C:I".,...,...,.AVDIOIIntI.C ............ 


nitA......., .........,., 

1. 1" the .ven\ thU ........&oM ........... 
ttnaft UMd. tMJ IbaU M" II ..... ....... 
01 at ....t 2OO..w1MCOadl. 

a ...If·.......... audIOrnften ..... CIIIIQII, 
w.th th. fol~ ntII,,1I'eMeII&II: 

(AI Th. chan u.... whleb tM .......... 
Ia t..-cl ahatl ....,. lIMa M IIIIIClIM ..,.,.. 
'IIOMI", to atl muluplel of 11 • htUVII 
lenl wlthlll the llltel'lllt, """ ...-. ." 
the ~. nv 11_ ..... lie .",...11)1 
•..... and ahall be ItparaUltlt It, M Itut "­
InCh. AddltlOnlll IIIc:rtIntftU aft optiOnal. 
Thf aUdlolrMt pen I.I'ICaftII IbaU not 
ncttd 2 dB In Width. 

cBl It shall be PQMI.... to Itt the It)llll.l 
manuall)' at the 100dB inerelMftt I.InII for 
eatillration PUfllCllft, 

fCI Th••1twtnI rate lor the audIomtttr 
attenuator ahall not lit mOrt UIIIII • • /NC
'lIcept thllt an Inillat a&ewtnI raM ......, 
than' dB/_ .. lIIftIl.t," at tM ........... 
of fIlCh new teat Intlluenc,. liNt onI)I until 
the ItcOnG IIIlt.ItCt rtIOOnR. 

tD) TtIt audIOmeter ahall -'It at tlCh 
rl'qulrtd t..t f",u.ney for 30 -at (;:: 3 
_nell). The audlolrlnl thatl lit eltlU'l" 
marked at ,ach en.n.. 0' fntll_)I and 
the actual '""Iutne" eh.,..••., the audlom­
.te, Ihatl no\ de.late lrom t.nt fntll_' 
lIounaarl" marllN on the alKIIorram by 
mort than :!: l _nell. 

(E) l\ mtllt be IIOIIIbl. at tIICb teat fr.· 
qu.ne, to pllCt a /:IorUlOftIal 11M Htmfnt 
I'arall.1 lO the Unit' ..... on the iUJdlO\lRm. 
such that th. audiometrIC: trKlnl' eroun 
the lin. Itllft.nt at leu' ... &1_ at thal 
ttlt frfQUfne)'. At .lICh teat f........., thl 
Ihrflhold lhatl lit th. aV'fIII' of ttlt Inlo! 
polnLl of thl trICl", ..eunlOftl. 

AI't'CI'IDIX D: AVDfoMnllle TIIIT RooIII 

nil AII~ta II ••"e.,o,.., 
ROOrrll lINd for audlomttnc ttlll", Ihall 

not ha¥t tlKtlSfounG lOund ....-. Il\tll 
raCted,", thOM In Tailif 0.1 wl'llft _ 
urN br ""llIIMnt coni...,.. M I..... to 
the TrOt a .....ulnmtnta Of A.menIIIUI Na. 
uonat Standar. SptelflcatlOn for SOIIna 
"'lIfl M.tI,... 11.4-lnl IRlnl!. IINII to the 
CIIM 11 r"u.,.menta 01 A.menIIIUI NMIeMI 
StandlU'd SptclflCallOl'l for 0eUI... Hatf· 
Octa... and Thlrd·Octlv. lhnd "Iter Stta. 
81.11·1t'71 cRIt1'" 
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1'1'11. APPtI'IICa.:r ....alSdaCorw 
Audl~r ca.llllratiowl &hIM be cheeked 

_UllUca.lly, at leut aMuall" IICIIOrdlnr 1.0 
the ,rocedWW dllCnbed In thll Append .... 
'nIe "vl,.M." nec:IIIIIn 1.0 Ptrfoma t~ 
_nlol II a IIOWIo1l .leftl me&ar. 
oc&a.ft.1I!I.nd filter ..'" and a N&Uona.I 
8u....v 01 Sl&nda.t4l.A coupler. In IMII.InI 
theM _remenla. the ~, of the 
c.llbrabnI "ullNMl'lt .hall be aul'ltlent 1.0 
d.termlne that the avd_ter .. within the 
tol.rancea permitted b), American Standard 
!peclficaUon for AudlOmfl.en. 8:.....1Ht. 

<II $011.- I'ru, It.n 011.1,"., (:'IWc~ 
A. Place the .arphone CCNPIe, onr the 

mIcrophone o' the .ound lenl m.ter and 
place the .arphone on the coupler. 

B. Sn th. audlOm.ter'. nearlnl thr.lhold 
l.v.1 cHTLI dial to 10 dB, 

C. M.uur. the sound p ....ure level 0' th. 
ton.. at eaeh ""t freQu.nc)' from SOO Ha 
throurh MOO HI .or tIl.Ilh .....hOn•. 

D. At each 'requenc)' the reMout on th. 
sound Iev.1 llitter ahOuld corralJlOllG to th. 
levell In Table £-1 or Table £-2. u IIPpro' 
rmate. .or the type 0' .....hone. In the 
column entitled "sound Itvel m.ter read· 
1nI:' 

C11 LIII""I, CJl.te~ 

A. With lht earphone In place, ..t the 'ft ­
QU.nc)' to 1000 HI. and the HTL dial on tM 
• u(i,omptfr 1.0 70 dB. 

8. "'euure the Nund 1t....11 In the coupl.r 
at .loCh 10-dB deer.llitnt from 70 dB to 10 
dB. notlllC the sound levltl m.ter rn.dInr at 
.loCh ..tUnr. 

c. For eloCh 104 deenrment on the audl' 
ometer the sound 1.....1 m.ter anould Indl' 
cat. a COrrtlll'lndtn, 10 dR deer...... 

O. Thill m.uurem.nt ilia,. be made .ItC, 
trlcall,. w'th a veltm.Utr connected to the 
earphone termlnall. 

(JITolr.._, 

When an)' 0' '.h. meuuM Mund I.vell 
dev..", 'rom th. l.v.1I In Tabl. E·I or 
Tal:ll. E-2 1:1)' =J dB at 1m, \at ',...vellc, 
!)It....un * and 3000 Ha. 4 lIB at 4000 Ha. 
.:Jr J dB at 1000 Ha. UI ••hauaU .... camlra· 
lion Ia Iodvtled. An exhauaUft call11rat.km Ie 
required If lh. deYlatlOfla are ma&ar 'han 
16 dB or treater at an,. teIIt fl'eQuenc,. 

TAIIUlI-1-A.......NCI T .....1HC1I.D LlVflLa 

FOIl T.LlII'MOHIC8-TDH-" EAIIfIMONII 
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01' AGE CoaarcnOllI to AII.1OGM.' 


1M. "PPtI'IICK I, NOtI·••U.Corw 
In determlnlnl wh.ther a .c.andVd 

thral\o.ld 'hUt hu occurred. allowance ma)' 
Oe made tor tM contrll:lvtlOft 0' arlnr to the 
chlm.e In I\eU'In& ......1 b,. adJUIItIn, the 
mott recent audlotram. If the emplo,.er 
chooan 1.0 adJIIIt the audlOll'ltnl. the em· 
Plol'.r ,hall '0110... th« procedure detcrll:led 
be low. 'nI1a procedure and the a.. eorrte­
tlon !abl.a w.r. dev.loped b,. th. National 
Institute for Otcupal.lOllal Saf.tl' and 
8«allh In the criteria doWm.nt .ntltled 
"Criteria .or • RIc:ommendtG StIncIard . . . 
Oc:evpatlonU DI..-uN to H....... «HaM,.. 
110011. 

II'or tIoClo audI_trle t..1. '''''Utnc,: 
m De&armlne .rom Tabla r-l or r·2 the 

art corrtellon valun 'or the _1I10~ b,: 
CAI I"IndInr the art at which thc mott 

rtelnl aud\oll'l.nl .... tak.n and rtCOrdInr 
the col'l'tllMln4\n....Il0l_ of .... CiOm/fIt.IoN 
at 1000 lis U",ol.l,h 1000 HI: 

C81 Plndinr the ar. at whlth the baHllne 
ludlofram .... tak.n and reeordlnl the cor· 
r'SIIOndInl 'falun of .... correetl_ at 1000 
HI thrOUlb 1IlOO HI. 

(II) SUbtract (tie vaillft 'ouncI In .ttll 
UIIBI from tbe YUIlt 'ound In ,&ap CUIAI. 
(Appendix F IB(iiI corrected by". FR 
~9617. Jvne 23. 191131 

'III' Th. dlll.re_ calculated In ...... 1111 
"prtatnted that portion 0' thl chUl" III 
h.arm, that mal' lie duet to arllll. 

ElIAUu: Emplo)'" II I 32·y.ar·old mal •. 
The audlom«lrlc hlAl.orl' lor hll rllht .ar II 
.hown tn deeibelillelow. 

___I"', 
'GOO _ :lOGO __ _E~.... 

21. 
'11 

10 
0 

~ 
0 

, 
0 

10, 
21 0 0 0 10 
21 ) 0 S .~ 

:JO 0 ! 10 10 10 
31." ! 

I 
'0 
10 

10 
'0 

" 
21 

'1 
10 

Th. audlorram a, art 27 Ia considered the 
b....11nt linet It Ihow. the llelt h.arlnr 
thruhold I.vIII. A.IIterlSu hall. lleen UIIttd to 
ldentlf)' the baHhn. and mOlt reeent audio· 
,ram. A thre.hold .l\lIt 0' 20 dll .1111101 at 
4000 HI lIe,wun th. audlOC1'&/lUl t...ken a' 
aru 27 Imd 32. 

(The threllhold IhUt II COIIIDUtttd b,. .v'" 
tfloClII\I the hurlnl thr..hold at art 2". 
which wu I. 'rom tht' hUrln, tl"ahOld at 
ar« 32. which II 21). A ftt.tlt audlOiram hu 
confirmed thla shUt. Th« contribution o. 
arln, to lh" chan,. In he&fmc ma,. tit au· 
mated In th« 'ollowln, manner: 

00 to Table p. I and find lhe au corree· 
uon vLluea lin dBl 'or .000 HI a, art 21 and 
ar«32. 

,_ - :lOGO _ lOGO 

.... n 	 , '0 •• 

... ', 	 I t q 

~ .. 

'nIe dlff.rtnct reprtHnt4 th« UIlount of 
h.ar,n, 1_ tha, ma,. be IUrlbuted to arln, 
In lh« I.lIM PtfIod betw"n the baMline 
audlOlI'Ulll and the molt recent audl()f'ralll. 
In lhll ••am... the dlff.rence .t 4000 HI II 
3 dB. Th. ...alue Ia sulKract.td .rom til. 
h.a.rInr ....1 at 4000 Ha. whleh In the moat 
reeel\L a\ldlotln.llft .. 2•• ,.,.Idlftl 22 a'ter ad· 
Juatmerlt, TbeII th« htvmc threahold In 
tM ...lIne audlOVUlt at 4000 HI 'II III 
.u~ r ..... the adJlllttCI aMval audIO­
rrun IwIIiIII tbrahold at 4000 HI 1221. 
'lhlll tha ap.correeted thrahold Ihl., 
wouad tie ., lIB (u CIIIPOMd to I thre.holll 
.hll& 0' • lIB ..thoUt ar. correeuon I. 
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TA... F-I-AGII COMICTION VALUlI IN 
OICIIIII.I PM FIMALIII 

.... 
'0lI0 -

m.nta to m....uff nOIlt uposures: lh, 
$o\lnd le".1 m.ter and the dOllm"lltr. A 
so\lnd I.\lfl met.r II a dltVlCt that m"uures 
\tit tnltRlI'r 01 10UM at a Ilwen moment. 
Smce lOun4 le"l!l m.t,n proVlcIt a m.uure 
of lOund mt"RlIl~ at only one pOInt In lImt. 
It III.n.rall, nPCI!."',. to tall. a n\lmber 01 

31 
:II 
H 

'I me...u,.m.nta at dlU,rent Um.. d\lrln, thlt 

40.........., 
• t d., to "tlmate ftOIIt '''lI0I\I'' onr a w.rll· 
., da,. If nolN I'vall nuCtUa". the amOliftt 01 
" lim. n011le rl!mllRl a, ,ach of the varl_ 

i~ :.r!:::r~~~t!.~~!~~~-r-:=r~;., 
.~ . 
04.,.......,..., 
10 

" U 
n 
s­

't n_r, to 'all. Rvera! mt...u_nlA al 
Ot dlff.rent IOC:allllRl Wlthtn lh. worllplac•. 
" Alter approprla" IOUnd I.val m.ter re&el·
O' Inll an ObtatnN. PtOlHe _,"na draw 
•• "mapa" of tb. IO\lM 1",.11 Within dlff.rent 
" ar.... of 'bt worllpl_. B, \111/11 a lOund 
If l.v.1 "map" and InformatIOn on .mplo," 
:: locatlllRl 'brou,boIIt th. da" ""ma'ta 01 
., Individual ItxlIOI\Ire 1.",11 CUI be cIt"eloped. 

St •• Ttlil m....urem.nt method II "natally re­
20 f.rred to ....". noIH monlto,....". 

S, 
Sf 

" 10..,_ 

'2 
'2 
't 

III A doIlmeter II lille a lO\lnd In,l mltter 
2' netPl 'hat It Slortl IOIInd lewltl me...ure· 
" m.nLl aM In\l,ra,.. th_ me...u,.m.nta 
22 ower limit. provldlna an a".,..1t noIH expo.. 

A,raoOlll 0: MOIII':'OllillO !'foln l.I:Y_ 
NOII·MAIIOATOIIY I"FOIUIATIO""" ""UDllI: 

Thll appendix provides InformaUon to 
htlp .mplo,enl co'npl, with the nOlIIt' mOnl' 
torllla obU,a'ions 'ha' are part of 'bit bitar,
Ina co_natIOn amtndmmL 

WHAT II T.I PUIII'OII or .0.0 _ ••TOII· 
I lie? 

Thill reviled aml!ndm.nt requlrn tba' em· 
pio)'.es be placl!d Ifl a heatln, eo_nation 
prolram If they are I!xpoHCl to av.,... 
nOIR 1,,·,11 of II dB or ,reater dUrin, an , 
hour worllda,. In ordltr to d.termlna If 'x· 
lIOIurra art at or allOva tbll In,l. It ma, be 
n--.at, to m.uure or monitor tbe actual 
no_ 1",11 In th' worllpl_ and to tltI· 
ma" thl! no, ... "pOIIure or "dQIIe" I'tK!CIIWed 
b, emplo,_ durlna the ,..orllcla,. 

WIIIII II IT ,._III\IIT TO I.'I.DIUT A 
,.OIlI.OIlITOIII"O 'IIOGIIAIII' 

It .. not nl'CUlllll' lor .var, .mployltr to 
me...utt worllplace ROlli. Nollt mOnltorlna 
or mfll""lIIIf mWlt be c:onGuetN onl, wben 
I!lIl101u.... an at or alloft 1$ dB. Jl'utoft 
.-hleh '\Illest lhat nollt ..pos\l.... In the 
..orllpl_ ma, be a' thll It"'1 Includ, em· 
pIO)'N complalnLl abo\lt th' 10\ldn.. 01 
nollt, IndicatiORl thal tmplo,erl ar. 100In, 
thelt bearln,. Ot noll, condltlORl which 
mall. normal conv.ru.lIon difficult. The 
•mPIO"' .bould alIo COIIII"" an, lIlIorma. 
lion a"aUabit rqarc!1nI nolN .mltted from 
lpotClfle macblnes. In acIcIttJon. ac'\laI _rIL· 
plllCf nolN _rementa ean eVC'tI' 
...hether or not a monltortn, Protnm 
should be Inillaltd. 

How II 110111 MUSUIID' 
SUlCall,. there .re tIrO dIU".nt IRltru. 

sure re&ellna for a II",n PlrlOd of tim•. sucn 
... an '·bOllr WOrkda,. Wltb a doIlmet.r. a 
microphone II atlHhtcl to the ,mplo)'N' 
elotnln, and th' I!lIlIOIure m....ur'ment II 
Ilmpl, rtad at ,he "nd 01 lh. drsIrN tun, 
Pl!rIOd. A re&cltr m., be UHG to rl!u-o\lt 
the dOllm.ter·s _ ...\lremtnLl. SlnC1Ilhr do· 
SlftItter II wom b, tbt emplo"" It m ....· 
ure. nollt Iev.1I tn lhOR Ioc:at_ In whicb 
the emplon, t...vell. A IOIInd l,w.1 m.ter 
CUI alIo be IIOIItIOntcl wltbin tblt ImmNlate 
VKlNt, of tb, ItxllQlt'Cl ..orlle, to obtain an 
Indl"ldual tlIPOSUrl! I!llImat•. Such proce· 
d\lr.. art Ifntrall, rel.rred to ... ",,1'1011"
nollt 1ft0nltofln,. 

Area monllOrln, can be UIIId lO ..Uma" 
nOIH tlposu" when the nollt 11",11 are rei· 
atl\lfl, c:onatIAt and .mplo,_ art not 
mobile. In workplaca .,h.re tmplor_ 
mon abo\lt In dlft",..nt are... or wh"re th. 
n011l! ,n"lIIIl\y tl!nda to nUC:lllllte ov.r l,m., 
nOIR I!XIIOI\lre II ,cn"rall, more acc\lrall!ly 
1I1Itlmat,d by thl! Pl!raonal monno"n, ap·
proacb. 

In IltuatlORI wh.re Pl!raonal monltor'na II 
appropnate. proPl!' IIOIItlonllllf of the 
microphone .. nfCflll&rr to obtain acc\lrate 
m....\lreml!nLl. W,th a dOllmlt"', th. mICro­
phonl' ...,nl!raU, Joealtd on lblt shOlllclt, 
and r.mllRl In that I)Oaluon lor thl' "ntlr, 
worllda,. With • lound In.1 metott. the 
microphone IIltatloned near the .mplo)·,,'s 
head, IACI tb. IRltrumen, .. \111l1li11, hl'ld b, 
an IndiVidual who foliowl th" emplo," u 
h. or In. movtl about. 

Manufact\lrer 1 Inltr\lctlons. contalnN In 
dOllmeter and IOIInd Itwei m""r ope...tllW 
manu.... mould be fOUOWN for calibration 
and maintenance. To I!RI\lre acr\lra" re· 
s\lILI. It 1$ CORllduN .GOd prof_,onalpne. 
tic. to callb..." IMtrumenLl bt-IOfl! and 
after tach IIH. 
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How omit II IT !"leUIAIIY TO IiIO'tlTOII 
NOIII u:vu.a? 

Th. amtnamtnt rfqlllr•• that when lh.rf 
arl' 111tl11lca.nt chanin 111 m&ehmfr), or pro­
ductiOn proctll'S that rna.. rflull in in' 
crf&HCI nOIM It,,'.II, rt'monilOrinl mUll Of 
~onduCl'CI to d.termine """I.'lh.r aClClltlonal 
...mploY"1 n"d to tit includtO In the h.ar· 
iDl CON.rvatlon prOlrt.m, M&lIY COmp&lllfl 
chooae to remonltOf periodically lonc. ev.ry 
yur or tWOI to eNure that all UlIOIfCl I.'m· 
plo)"" are included m thtlf helU'lnl CONer· 
vluon prOltt.ml, 

W"IIII CAIt EClUlnian Alii TIC""ICAL 
"D\IICI II OI1'"U'&III' 

NOIM momtOtml tQlllpm.nt ml" be 
!'Ithfr purchued or rented. Sound lev.I 
Mftt'U cOlt about ISOO to 11.000, whll. dOli­
mrttra ranlf In I)fIC' from about Ino lQ 
S 1.500. Smaller eompanlll ma)' lind it more 
t!'conomlcal to tfnt ~qUlpm.nt rathff than 
to purc:hue It, Namel of .qulpml.'nl IUppl!· 
.rs ml)' tit found In tht ttl.phOnt book 
'Y~lIow PacfSI und~r hl'ldlnll such U; 
Sal~t)' Equlpmtnl .. ' 'Indultrlll Knltnt," 

or "Enllnl.'frs,Ac:ousttc:al," In addition to 
pro\'loanl information on obtaintnl nOlle 
mOnltorln1l I.'QUIPml.'nt, man), ,"ompanll,'1 and 
Iftdl\'lduals Includl.'d undtr such hSUMIS can 
pro\ id. proleSlllmal advlC't on hOv.' to con· 

OSHA o..llTI OONSULTATICH PftOJICT DlM'CTOIIIY 

dllCl a villd nOIM monnanne prOf'/'llll. 
Somt audlolol,"1 "Ittne hrau &lid mdlll­
trial hnlene firma t.Iao prOYIfH nOIM mom· 
totlnl 1t",ICes. Umy.raltlft Mth a",dlolon, 
indust'lal h)'ll.n•• or &t'OlIIUcal .nlmn'lnl 
departmtn" ml" 11.10 PfOVIdt InlormatlOn 
or ma" bf ailit lQ n.lp tmplo)'trs mftt thelf 
oolt.atlona IInder thll amendment. 

I"I'tt. on·lIlt UlIllt&lIct ma.. tit obtained 
trom OSHA'lupport" ILt." and Pflntt 
eo;..sultatlon or.llmullGN, TheM '1I1't)l 
and health conaultatlve tnt,Ut. .tntrt.lb 
,IV" prior,,!, to th. nud.il 01 lmall 11l1li,"'111' 
n, St, tn, auac:h.d dlFtclQT)' lor a IlItInl 
01 or.&lIlZt.tIOr.s to contact lor &HI. 
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A"IIID1X H: AVAlLAII1.1TY or RUE""'CED 
OOCI1MEIITS 

Paracrapha eCl throulh 10! of 29 erR 
1910.95 and the ac:compt.n),lnl apl)l!ndlces 
contain provISIons Whlth Incorporate publi­
catiON b)' rderence. Qenerally. the publica. 
tlons provide crIteria tor INtrUmenl.$ to bl.' 
used In monltorlnl and luchomrtrlC l!!Stlnll. 
Theil! l:rIter.. IU'9 Intrnded to be mandalon' 
when so ,ndlclted In thr appllcablt' para· 
(Tapha ot t 11110.115 and appendltes. 

4_8 L'II 01 "._ ....."'" P'QI'CIOI$ ."" 
4ft_.oOn 0.1& ,,[W Pili> "0 16· 
'20 1975 "TI$....8;_" 

",-*,0 '5oKIIca_ tor So.IIII l .........., 
S' ,."n 11'1"161 

,lIl0_H21. _ E ~ tor A_.... 531­
__.0 '919 

;~tttC'hOI\ 'I)' !.Jct,,,, "",,.,Octll"''' 
.n(J 't<ojfO Oc,••• I;l,na F.It" 5!.1\ 
St 11.l9';"t IR'~;P61 

=----. 

·8031 ''lII...l' ... ,,_ 1'",. OotIC 

'Of 'tCltll "'_ 

'1iOII, _""'0' "" ,_ """"" Ilo 
'KIOf 

"'21 _'lII.1217 ... W.R. G _ 
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11011 ~ll·IUll'" ............ 
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eo.-_ 

,_, 2\I6-00I II ..., 1'.__ ...aoa 
401"", CIwt 

I'''' ~....... 1fI, Renatel WCnallAl 
S. ­

IJOII H7.7116 .... ea.- 0..­_ ....$11.,.,_­

It shOUld be notrCl that OSHA d(Jl!S nOI rt'· 
Qu,rt' that rmplo)'rrs purchut' a COpy 01 thr 
rt'frrrnced publlclItlOns. £mployt'n. howrv· 
t'r. rna), drslN! to Obtllin a copy of tht' rt'ft'r· 
t'ncrd publll:atlons for tht'lr 0"11 mforma· 
tlon. 

Thr drsllnatlon 01 tht' paralraph of the 
standard In ",hlch lht' ft'lt'fencrd publica· 
liON appear. thr tltlt'S 01 tht' publications. 
and the avallablhty 01 Iht' puoltcatlons lire 
as lollows: 

""I~I f I< hn<.. In'OfmttJOf'l s.v.c. It?" 
1'10,.,1110<10 liIlI"",,_ ." n 6' 

A_ t.wI._ :11_ .otll"". 'nc: lOlQ 
"_IT...... 'Ofk, NY ';JOI, 

A_ "'_ $1_ ,.._ 'nc '0:10 
.._,...... ' ..... ""Y '0111, 

8Ka Irfu'"M" O.CI'"""I\~ :::>.0' $'0' ........IC.,.. 
It'I.,hh,lt. 0. PI"I.,,, a ll.i t ."f'!: Sf .... "Ofa 

N'I' 'OOf' A""'I4'''''''' ~.hOf"l'l 1J.11nc"lfot '''II'' 
lu'. 1l"1li.: 1,:.0 I'''•• ,.... ,.~ fIIII't' 

'00" 



Th. I'tIfel'tlllCeCl pulilllC&tlona lor a mlcnr 
rich. of Lh. pullllcatlOnll ..... avallalill. lor 
flt"I" at many 1m.".nlU. and pulilile II· 
brVI. throu,hout the countn'o The.. pub­
IIcatlona _1' a.IIo lie ell1111JDed at the 
OSHA Tectweal Data cen&er. Room H:lUI. 
UnllAld s",... DeparUMnt of LUor. 200 
ConatltuUon Avenu•. NW.. WuhinI\On, DC 
20210, (202) IZJ-tl00 or at an, OSHA Re· 
110nal Office (IH t.l.phone dlreotol1. 
under UnilAId 8"'* Qo"ernment-lAbor
Depa.rt.lllMDt). 

APPDnIu: I: DDum..1 

Th_ de'lnitlON allP" to the fonoww 
tenu U UNcI In ~ (e) Lbrou,h (nl0' 21 CPR 1110.111. 
AcUoD \efta-All ..hour ume...lthted aver. 
... of II declliIe" meuured on the A· 
-.Ie. .Iow 1'tI:IPOftR. or equlftJenU" a 
~ of fltty percenc. 

AudIOS'l'Ull-A chan. IRPh, or "'bl. rawt· 
Ina from an audIometl1c tMt lbowlM an 
Indl"ldual·. heanne Uu.hold 1.".11 u a 
'ImCUOn of 'recaueDC,. 

Aucl/01OI1It.-A prol..aonal. sPeCia111a.nt1 In 
the Itud)l and rebabW&&UoD of h.lII1na. 
..riO II certified 1:11' the AmencuI SJ)OIIeb' 
~HeuUIIr o'lICICIIIUaa 01' llcezaa 
II, a .taIe tIOUd of .xlolllllMn. 

BueUne aucllopam-1'lw audlosnm 
IIPlnIt which future audlotrl'lllM are COlD· 
pU'ld. 

criterion lOund 1 ...1-0' IOWId 1_1 01 to 
declbela. 

DecJbel (dB)-Umt of m.uurem.nt of 
IOImG ley.l. 

H.rtz UbI-Unit of meuurement 0' fre. 
qu.ne,. num.rlcallY equal to eyel. per 
second. 

Medleal patholoo'-A dllOrder or dille..... 
For PUI'llOMll of thll reJUlaUon. a condl· 
tlon or dille.... atfecUM the .ar. which 
5hould be treated II, a ph)l1llcian .pee"'"
lit. 

Hollie dole-The ratio. eapl't8eCl U a per· 
cen...... of (U th. tlllle 1n&e1Rl. o".r a 
stated Um. or _nc. of tbe 0.' pO.er 0' 
the IMUIIftd SLOW ItxponenUa1 t1m.. 
a".rapci, 1qu.vM A·.._b&ect IOund p,...
lure and (2) \b. product. of th. crtt.e11oft 
durauon It boun) IIld the 0.' pOwer of 
Lhe IQUAftCiIOund preuure ~ 
to \be c:rI&eriOn liOlIDd level (10 dB). 

Nollie d~iIM&er-An inatrument that In"," 
IRta .. 'ImCtlon 0' lOund pmaure ov.r a 
perIOd 0' tim. In ,ucb a manner that It dI· 
recti, indlcalll a nollll dole. 

OtoI&l'YllloIOl1lt-A ph)lllClan '1MICIa111iM 
In dl..-II and tr.atment of dI.IoRIe,. of 
the IV. I'IGM and tl'l.ro.a.. 

Rep_taU...XPG!NN-Meuwementa of 
an .mplo,ft', nolle ct.e or ..bour ,1m. 
.elthlAld ave,... IOund 'ewl that. \b. em· 
pioy.,. deem to be I'tIlINItntaUv. of t.b. 
• X"..... of ottl.r _plor.. In th. wo...• 
p~. 

SOUnd Ie..l-T.n &lIMe \be _OIl lop· 
rttIUD of th. rauo of the Iq_ of t.be 
m.ullftd A·....b&ect IIOUIICI praaure to 

LtI'lQuare or LII. ,tan4ard re'.rence ,,... 
.ure 0' ao mlcropuca1l. "nit: decibel. 
(dB). Jl'Qr UR Wi\h thll replatlon. SLOW 
tim. r"pOMe. 11\ ac:cordance With AHSI 
SU-I'71 (RI''JI).II rIlQULrR. 

Sourld 1.".1 m.ter-An InItrum.nt for the 
m....W'.m.nt of lOurid 1.".1. 

nm'·.'I,hted ..".,... IOUftd I.vel-That 
lound le".I. which If conatant o"'r an ..
hOl.lr eapoaure. would I'tIIUlt In the _. 
nOIM ~ u IIIn.uurect. 

(3' PH 13101, Jun. n. I"". u uaencleO at 
41 PH 4111. Jan, II. 1MI; "I FR I ..... Dec. 
2 •• lMl: •• F'R 1'1'1'. M.ar. I. UI": .1 PR 
:I"", Jun. a•. Ita) 

II'IO.M 101l1.1.......1aUoII. 


(.1 Dcf'ftitiOftf lI""'icQ:bt.e CD Uai.t ,ftC· 
tion. (11 "RadJ.Uon" includ......pha 
r.YI, beta raYi. lamm. raYi. X·ran, 
neutrona. hirh-lpeed eleetronl. tuah. 
1J)fJed protona. and other .tomic partl· 
cles: but lueh term dGel not include 
sound or radio w.v... or Y1&Ible Ia.ht.. 
or tnlrared or uUraviolet U.ht.. 

(2) "Rad.lnaetlve mater1a1" mHnlaD, m.ter1a1 which emila. by lpon.ta· 
neoua nuelelU' dlllnteP'&tIon. corpua­
cUIill' or eleetromacn.eUc emanaUon.a. 

(31 "Restricted ue." me..... an), an. 
acceu to which 1.1 controUed by the 
employer for PUJ"PC,IHI of protecUOn. of 
i.ndlvldu.lI from exposure to radl.tlon 
or radioactive materl...... 

(4) "Unreltrleted lU'ea" me.ns any 
area &cceu to which .. not con(rolled
b)' the employer for purpoael of pro· 
tectlon of Indlvldu.11 fro,n exposure to 
radiation or radlollCt.lve m.ter....... 

($) "Oose" me..... the quantity of 
lonlzlnr radiation .bsorbed. per unit 
of mUll. by the bod)' or by an), ponlon 
of the bod),. When the provislona tn 
th.. section 1~lfy • dON durinl a 
period of time. the dON .. the total 
quantity of radiation ablorbed. per 
unit of mUll. b)' the body or b)' an), 
ponlon of the bod)' durlnr luch period 
of time. Sever.... different unitl of dOle 
lU'e in current use. Definltlona 01 unltl 
uaed In th.. Retlon are aet fonh In 
parqr.phl 'a) un and ('l) of th.. Re' 
tlon. 

(I) "Rad" me...... me...ure of the 
dOle of an, lon£&lll. radiation to bod)' 
tllauea in tel'tnl of the enerlY .b­
sorbed per unit of mua of 'he tllaue. 
One r&d .. the dOH correapondlnr to 
the absorptton of 100 er.. per Il&ln of 
tllaue (1 mllUrad (J'IU'ad) .0.001 rad). 

I') "Rem" me..... a me...ure of the 

dON ot any lonlZlnI radlaUOn. CO bod)' 
tluue In tel'mll "t itl estimated blolOCi· 
c.... effect relative to. dON of 1 rlHnt· 
lin (r) ot X·...". <l mtlUrem 
(mrem) ..O.ool rem), The relation ot 
the rem to other dOle unlt.s dependli 
upon the bi010ClcaJ effect under con· 
sider.tlon and upon the conditions for 
Irradl.tion. Each of the followinl iii 
cOMldered to be equivalent CO • dOle 
,of 1 rem: 

(I) A dOle ot 1 roen"-en due 1.0 X· or 
ramma radiation; 

Ui) A dOle of 1 rad due to X" 
IL"I'U'ft•• or beta radiation: 

<II1l A dOH of C.l fad due 1.0 neu· 
trona or hllh enersY procona: 

(IV) A dose of 0,05 rad due to partl· 
cl.. heav.er than prot.onll and With 
suffiCient enerl)' to tellCh the lena of 
the eye; 

(v) If it is more convenient to meu· 
ure the neutron flux. or equ.v....ent. 
than to determine the neuU'on dOH In 
rads, u provided 1ft IUbcllV1alOn (III) of 
th.. IUbparqraph. 1 .... of neuU'on 
radiation may. for PIlfPClMl of the pro­
vislona in thLl section be ..UII'Ied to be 
eqUivalent. to 14 million neutrons ~r 
square centlmet.er incident. upon tile 
body; or. If there ...wOe""t Informa. 
tion to eat.l.mate With .......bae accu· 
racy the approximate dlatrlbuUOn. tn 
enerl)' of the neut.ron.a, the 1nctdent. 
number of neut.rona per lQuanI centl· 
meter equlv....ent to 1 rem ...., be esti· 
mated from Table 0-17: 

TAII.I G-17-NIUT"C:IN FLUX Dota 

EOUIVALINTI 


! --, A.....1-" ..... .., c:" _I.
!1 ................... 
___ , .=, 
I ,... .' ..it~ _, 

"'--., '70t70 1<'0°10000. UfOWIO' 500
0.,\ i 120 .. '0' t70 
002 I •• 10' HO 
O. i 119.10' 10 
ot I oil. 10' JO 
1O" I alf 10' I. 

70n. I 2t" 1O' 
tel a" 10' .,15 l4" .0' " 

.110 l4" 10'
'0. :10 u" to. '0 

(I) For determlninr exposures to X· 
or pmma ra),1 up to S Mev.• the dOH 
IImlti IpecUled In th.. IeCtlon ma), be 
UIIumed to be equ.YlJent to the "air 
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