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Why conduct noise dosimetry?Why conduct noise dosimetry?
Hazardous noise is among the most common occu-
pational health hazards in United States workplac-
es, with an estimated 22 million employees exposed 
to hazardous noise (Tak, S. et al., 2009). Exposure 
to hazardous noise may cause hearing loss and 
tinnitus, create physical and mental stress, reduce 
productivity, and interfere with communication and 
safety alarms, ultimately contributing to potential 
accidents and injuries (Meinke et al., 2022).

It is a legal requirement for employers to know if 
noise exposure levels exceed the Permissible Expo-
sure Limit (PEL) or the Action Level (AL) and pres-
ent a hazard to employees. Employers are legally 
required to prevent over-exposure, and employers 
are responsible for any hearing loss that results 
from over-exposure (OSHA, 1981). 

Sampling Procedure
Calibration of Noise Dosimeters
Periodic Calibration. Factory-level testing detects 
shifts in performance that indicate gradual changes 
and adjusts for or repairs them. Software and firm-
ware are updated as needed. By ensuring that the 
electronic components are in good order, the peri-
odic factory calibration results in a calibration cer-
tificate documenting the standard of performance. 
Typically, the instrument will also receive a sticker 
indicating its last calibration date and when the 
next periodic calibration is due. Periodic calibration 
is usually done annually or as the manufacturer rec-
ommends. Do not use a noise dosimeter past its pe-
riodic calibration due date to ensure accurate and 
defensible data. 

Pre- and Post-use Calibration. (Quest, 2023; Lar-
son Davis, 2023; OSHA, 2022).

Successful calibration of a dosimeter before and 
after each use for a study confirms the instrument 

is working properly on the day it is used and val-
idates that sound levels are measured correctly 
and consistently at the end of the day. Calibrating 
your dosimeter before and after running any study 
is considered mandatory in professional practice to 
ensure accurate measurement results. The steps for 
calibration are:

1. Remove the windscreen while the dosimeter is
turned on and stopped (not sampling).

2. Slide the exposed microphone into the cavity of
an acoustic calibrator. If applicable, ensure the
appropriate diameter adapter is inserted into
the calibrator for a better fit.

3. Turn on the calibrator. Set the Calibrator to 114
dB and 1000 Hz (if applicable) or as recom-
mended by the manufacturer’s user manual.

4. ‘CAL’ or ‘Calibrating’ on the display of the do-
simeter indicates automatic detection of the cal-
ibration function.

5. Press the appropriate function to trigger the cal-
ibration screen, and for pre-calibration, begin
adjusting the calibration value until it matches
114 dBA. Field notes should indicate that cal-
ibration was conducted. Post-calibration must
document any change since the pre-calibration,
and if it is different by more than 0.5 to 1 dBA,
depending on organization policy, that day’s
data will be invalidated.

6. Once calibration is completed, exit the calibra-
tion screen.

7. Reattach the windscreen; the dosimeter is now
ready for use.

8. Repeated occurrence of drift is sufficient to in-
validate studies and requires factory service.

Sponsored and developed by the AIHA Noise Committee.
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Dosimeter Placement
A noise dosimeter is either a one-piece device or it 
may have a separate microphone connected to the 
main device with a cable. The noise dosimeter mi-
crophone should be placed in the worker’s “hearing 
zone” (OSHA, 2022). An area near the collar bone 
or upper shoulder is typically ideal for placement, 
and the microphone should be placed on the side 
of the body where there may be a higher overall 
noise dose, if that can be determined, and pointed 
upward.

Sample Duration
Wherever possible, full-shift sampling should be 
conducted for 8-hour shifts. For extended shifts, 
compliance officers will attempt to sample the 
loudest eight hours within the shift, either continu-
ous or eight hours, summed across shorter periods 
(OSHA, 2022). An evaluation must be performed for 
employees who work longer than an 8-hour shift to 
determine compliance with the Action Level (AL) for 
hearing conservation. For compliance with the PEL, 
the PEL dosimeter channel and only eight hours 
of exposure are used, and any period of exposure 
summing eight hours within the work shift can be 
used (OSHA, 2022). Extended task or event sam-
pling may be done by dosimeter, but if it is of short 
duration, sound level meters (SLMs) are preferred.

Dosimetry Settings
The dosimeter is placed on the employee for a rep-
resentative sample of time of the employee’s expo-
sure (preferably a full shift). It will automatically ac-
cumulate the needed data and calculate the dose, a 
percentage criterion exposure, and other measures, 
including the time-weighted average (TWA). Most 
dosimeters can be set up to simultaneously calcu-
late several doses based on different criterion levels 
and typically download all these various metrics to 
a computer.

There are modern criteria developed by the Ameri-
can Conference of Governmental Industrial Hygien-
ists (ACGIH) and the National Institute for Occupa-
tional Safety and Health (NIOSH), which in 1998 
developed a revised criterion for preventing hear-
ing loss and which together have become industry 
standards for protecting employee hearing. Dosim-
eters can be set to calculate the Occupational Safe-
ty and Health Administration (OSHA) dose and the 
OSHA Hearing Conservation dose while calculat-
ing the NIOSH or ACGIH dose. This gives the best 
results, as OSHA’s criteria are required but not as 
protective as the NIOSH or ACGIH criteria (See Ta-
ble 1). 

Table 1 shows an additional criterion level called 
the low-risk criterion level. It has several sources. 
In the Audible Sound Threshold Limit Value (TLV); 
Note 5, following Table 1 in the ACGIH TLV Booklet, 
states that time away from work is assumed to be 
under 70 dBA. When it is not, for example, when the 
individual’s living spaces are part of overall work-
spaces, then “the average noise exposure over any 
24-hour period should not exceed 80 dBA” (ACGIH, 
2023). NIOSH (1998) considered this criterion in its 
document, “Criteria for a Recommended Standard 
- Occupational Noise Exposure,” and addressed 
it as the degree of excess risk of material hearing 
impairment. An excess risk of hearing impairment 
for a working lifetime was 29% at 85 dBA average 
and 3% at 80 dBA, based on the NIOSH 1972 risk 
models from Table 3-1. Table 3-4 in the same doc-
ument shows comparable results for several risk 
models, including the NIOSH 1997 risk models, and 
for several combinations of frequencies included in 
hearing loss evaluations. Where 1000 Hz, 2000 Hz, 
3000 Hz, and 4000 Hz frequencies are included in 
the loss evaluation, the NIOSH calculations show 
8% excess risk at 85 dBA average and 1% at 80. 
NIOSH recommends a 3 dB exchange rate but does 
not recommend a threshold. Ratliff (2009) conduct-
ed an analytical review of the NIOSH criteria and 
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proposed the title, ‘low-risk criterion’. The 80 dBA/3 
dB criterion is included in this fact sheet for the two 
reasons described. First, when off-work living quar-
ters are above 70 dBA, such as on ships or off-shore 

rigs. Second, when an organization opts to manage 
noise exposure with lower risk.

Noise dosimetry may be required depending on the 
exposure regulation being followed and whether 
it includes an Action Level that triggers protective 
steps before the Occupational Exposure Limit (OEL, 
which for OSHA is the Permissible Exposure Lim-
it, PEL) is reached. For example, OSHA requires a 
Hearing Conservation Program (HCP) at exposure 
≥85 dBA as an 8-hour time-weighted average, 
and noise measurement is required in workplace 
hearing conservation programs. Obtaining sound 
level measurements is useful in determining areas 
or processes that could present hazardous noise. 
When an employee’s exposure to hazardous noise 
is expected to exceed the action level (AL), personal 
dosimetry is required to identify employees for in-
clusion in the HCP, and it can be used to identify 

similar exposure groups for noise engineering con-
trols. This information is essential to determining 
appropriate noise control measures and the cor-
rect grade of required hearing protection devices 

(OSHA, 2023).

Interpretation of Results
Standard Practice
The OSHA Noise Standard, 29 CFR 1910.95, de-
scribes occupational noise regulatory requirements. 
When employee noise exposure exceeds the OSHA 
Permissible Exposure Limit (PEL) listed in Table 2, 
feasible administrative or engineering controls shall 
be utilized. The dose using the PEL channel must be 
compared to the PEL, and the dose using the Action 
Level must be compared to the Action Level. The 
industrial hygienist should not compare the dose 
from the Action Level to the PEL. If administrative 
or engineering controls do not reduce employee 
noise exposure below the PEL, Personal Protec-
tive Equipment (PPE) shall be provided and used to 
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control exposure below the PEL. The OSHA Hear-
ing Conservation Program (HCP) requirements are 
discussed in 29 CFR 1910.95(c). When an employ-
ee’s noise exposure exceeds 85 dBA as an 8-hour 
Time-Weighted Average (TWA), the employer shall 
administer a continuing, effective HCP (See Table 
2). As an important note, using PPE should be con-
sidered as the last resort and does not preclude 
an employer’s obligation to administer an effective 
HCP.

Best Practice
The ACGIH TLV and the NIOSH REL for noise expo-
sure are both 85 dBA as an 8-hour TWA utilizing a 
3 dB exchange rate and are used as the best prac-
tice. OSHA recognizes that many of its PELs are out 
of date (OSHA, 2023b). Particular attention should 
be paid to the combined exposure to noise and oto-
toxic chemicals, which may trigger the implemen-
tation of employer HCPs under lower noise expo-
sure levels. Previous studies suggest that the risk of 
hearing loss is much greater for groups exposed to 
ototoxic chemicals (Chen, et al., 2017; ACGIH, 2016; 
Chen, et al., 2018).

Definitions
Action level - An 8-hour time-weighted average 
of 85 decibels measured on the A-scale, slow re-
sponse, or equivalently, a dose of fifty percent. 
(OSHA 29 CFR 1910.95(c)(2))

Criterion level - The level of a sound, expressed in 
dB, which will produce a dose of 100% if continual-
ly applied for the criterion time. The criterion level is 
different from one standard to another. For exam-
ple, the current OSHA criterion level is 90 dB. The 
current NIOSH and ACGIH criterion level is 85 dB. 
(Larson Davis, 2023)

Alternate definition: That constant sound level in 
decibels (dB), which, if it continues for the criteri-
on duration (usually eight hours), would provide 

100% of an employee’s allowable noise exposure 
(ANSI S12.19)

Decibel (dB)- unit of sound level. dB=10*log((sound 
pressure, Pa)2/(reference pressure, 0.00002 Pa)2)

The decibel [dB and dB(A)] is a logarithmic scale. 
(CCOHS, 2023).

Exchange Rate - The change in sound level corre-
sponding to a doubling or halving of the duration of 
sound level that is considered to result in an equiv-
alent amount of noise exposure (ANSI S12.19). 
Stated differently, the dose doubles every time the 
TWA increases by the exchange rate. The number 
of decibels increases which leads to a halving of 
allowable exposure time. A 3 dB increase in noise 
level leads to a doubling of energy (for example, a 
noise level of 85 dB has half as much energy as a 
noise level of 88 dB). An exchange rate of 3 dB is 
used for some standards and is the exchange rate 
used for Leq. However, the exchange rate is not a 
universally agreed-upon value. Each standard, reg-
ulation, or directive will specify the exchange rate 
that should be used when making noise dose mea-
surements. For example, in OSHA regulations, the 
exchange rate is set at 5 dB. So, when looking at 
OSHA Hearing Conservation regulations, a worker 
may be exposed to 85 dB for eight hours, but when 
the sound level is increased to 90 dB, the allowable 
exposure time is halved to four hours. (Larson Da-
vis, 2023)

Lavg – The logarithmic average of the sound during a 
measurement duration (specific time period), using 
the chosen Exchange Rate Factor (Larson Davis, 
2023).

LAeq, or Equivalent Continuous Sound Pressure Lev-
el is the constant noise level that would result in 
the same total sound energy being produced over 
a given period. 
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Noise dose - Sum of ratios expressed as a percent-
age of the total time of exposure to each noise level 
during the period studied divided by the time per-
mitted at that noise level under the criterion used. A 
measure of the noise exposure expressed as a per-

centage. This is the value expressed on a noise do-
simeter and is a function of selected threshold level, 
criterion level, and exchange rate (ANSI S12.19)

Noise dosimeter - An instrument that integrates a 
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function of sound pressure over a period so that it 
directly indicates a noise dose.

Representative exposure - Measurements of an 
employee’s noise dose or 8-hour time-weighted av-
erage sound level is considered representative by 
the employer of exposures of other employees in 
the workplace.

Sound level - Ten times the common logarithm of 
the ratio of the square of the measured A-weighted 
sound pressure to the square of the standard ref-
erence pressure of 20 micropascals. Unit: decibels 
(dB). For use with OSHA, NIOSH, or ACGIH Crite-
ria, SLOW time response is used in accordance with 
ANSI S1.4-1971 (R1976).

Sound level meter (SLM) - An instrument for the 
measurement of sound level, in dB.

Threshold Level - The threshold level is applied in 
hearing damage risk assessment. According to the 
ANSI S1.25 standard, it refers to the A-weighted 
sound level below which sound produces little or 
no dose accumulation. For that reason, measured 
sound below this level will be disregarded. The cur-
rent OSHA threshold level is 80 dB. (Larson Davis, 
2023)

Time-weighted average (TWA) sound level – 
“A-weighted average sound level with the 5-dB 
exchange rate and slow meter response, applied in 
OSHA/MSHA practice. The TWA is normalized to 
8 hours. Contrast with LOSHA for a non-normalized 
quantity.” (Meinke et al., 2022). 

Alternate definition: A-weighted constant sound 
level that would, in the criterion duration (eight 
hours), expose a person to the same noise dose 
as did the actual time-varying sound level (ANSI 
S12.19) Note this is not the same as ‘average 
sound level’, or Lavg. The average sound level is 
the average over the measurement period, and 

if that measurement period equals eight hours, 
then Lavg = TWA using a 5dB exchange rate. If 
using a 3dB exchange rate, this average is called 
LAeq.  
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Disclaimer
AIHA and the author(s) disclaim any liability, loss, or risk resulting directly or indirectly from 
use of the practices and/or theories presented in this publication. Moreover, it is the user’s 

responsibility to stay informed of any changing federal, state, local, or international regulations 
that might affect the material contained herein, as well as the policies adopted specifically in 

the user’s workplace. 
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