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Noise within the mining environment is a 
potential hazard associated with surface and 
underground mineral extraction operations. 
Drilling, blasting, hauling, crushing, and screening 
equipment have the potential to expose an 
operator to high levels of noise. When miners are 
exposed during an average 8-hour shift to noise 
levels that exceed 90 decibels on the A-weighted 
scale (dBA), permanent hearing loss can occur 
unless interventions such as engineering 
controls, administrative controls, personal 
protective equipment, and hearing conservation 
programs are implemented. 
 
There are many different types of engineering 
controls that can be implemented to decrease 
noise levels and exposure. Replacing metal parts 
with nonmetal materials can dampen noise from 
conveyors and at transfer points. The installation 
of mufflers or enclosures for noisy equipment, the 
use of vibration mounts, or the enclosure or 
isolation of an equipment operator in an 

environmental cab are some examples of 
engineering controls to help reduce noise 
exposure. 
 
Administrative controls can also be used to 
decrease noise exposure. Limiting the amount of 
time an employee spends in a noisy area by 
rotating workers is one example. Scheduling of 
maintenance or clean-up activities when noisy 
processes are shut down is another. Formal 
training of employees about the dangers of 
prolonged noise exposure and proper warning 
signs in noisy locations are also important 
components in maintaining and utilizing 
administrative controls. 
 
Another significant control measure is the use of 
personal protective equipment such as 
earplugs or earmuffs. However, personal 
protective equipment should not be the 
primary control method, but is appropriate to 
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Potential Hazards Of Noise And  
Respirable Silica Dust Exposure 

T here are approximately 10,000 stone, sand, and gravel operations within the United 
States, employing nearly 100,000 miners. While most of these miners work in a controlled 
environment, some experience exposure to elevated noise levels and dangerous concen-
trations of respirable silica dust. Both of these hazards can result in serious impairment if 

not dealt with properly. Hearing loss due to prolonged and elevated noise exposure affects all 
aspects of an employee's life and may create a safety hazard on the job site. Exposure to 
dangerous levels of silica dust can be potentially fatal, resulting in the incurable but entirely 
preventable lung disease silicosis. Implementing proper employee testing programs and work 
place control measures to limit exposure to both of these hazards is necessary in order to ensure 
worker safety and to avoid noncompliance with MSHA regulations, which can result in substantial 
fines and/or penalties. 
 
Typically, measurement of exposure levels for both noise and respirable silica dust is performed 
simultaneously by MSHA. This is done as the standards for both hazards are based on the length 
of a worker's shift and the prescribed measurement procedures facilitate concurrent sampling. A 
brief discussion of MSHA standards for both noise and respirable silica dust follow, along with a 
discussion of controls that can be used to minimize each hazard within acceptable levels. 



use when 
engineering and 

administrative controls fail to 
reduce the noise levels below the 

“action level,” or AL. The AL is defined as 
the 8-hour time-weighted average sound level 

(TWA8) of 85 dBA. If personal noise exposure 
levels are determined to equal or exceed the AL, 
the mine operator is required to enroll the miner 
in a hearing conservation program. 
 
The next measured level of exposure is the 
“permissible exposure level,” or PEL. The PEL is 
defined as a TWA8of 90 dBA. If personal noise 
exposure levels are determined to exceed the PEL, 
the mine operator must use all feasible 
engineering and administrative controls to reduce 
the miner's noise exposure to below the PEL, as 
well as enroll the miner in a hearing conservation 
program. 
 
A third level of exposure is the “dual hearing 
protection level,” or DHPL. The DHPL is defined as 
a TWA8of 105 dBA. If personal noise exposure 
levels are determined to exceed the DHPL, the 
mine operator must, in addition to the actions 
required for exceeding the PEL, provide and 
ensure the concurrent use of both an earplug and 
earmuff. 
 
The last level of exposure is the maximum 
exposure level of 115 dBA. This exposure level is 
not a time-weighted average sound level, but 
rather an absolute level that no employee must be 
allowed exposure to, even if dual hearing 
protection is being worn. 
 
As noted above, some of these noise exposure 
levels require employee enrollment in a hearing 
conservation program. A hearing conservation 
program, as defined by 30 Code of Federal 
Regulations, Part 62, includes the following. 
 
A noise monitoring system that evaluates 
each miner's noise exposure   By implementing 
a noise monitoring program, compliance with 
MSHA's Occupational Noise Exposure Standard 
can be determined. A noise sampling program to 
determine personal noise exposure and to identify 
the source of a miner's noise exposure is typically 
conducted with the use of two instruments, a 
noise dosimeter and a sound level meter, 
respectively. The dosimeter continuously monitors, 

integrates, and records the sound energy to which 
a miner is exposed during the shift. This 
information is used to calculate the AL, the PEL, 
and the DHPL. By measuring the intensity of the 
noise source, the sound level meter readings can 
be used to help determine the effectiveness of 
engineering and administrative controls. 
 
Voluntary use of operator-provided hearing 
protectors   The mine operator must provide a 
choice of hearing protectors, including at least two 
muff types and two plug types.  
 
Voluntary audiometric testing   The mine 
operator must offer audiometric testing of the 
miner's hearing sensitivity for the purpose of 
establishing a valid baseline audiogram to 
compare with subsequent annual audiograms. 
 
Noise training   The mine operator must provide 
a training program that includes the effects of 
noise on hearing, the purpose and value of 
wearing hearing protection, and the purpose and 
value of audiometric testing. 
 
Record keeping   The mine operator must 
maintain a miner's or former miner's exposure 
records, audiometric records, and training 
certifications and make these records available to 
either the miner, former miner, representative of 
the miner, or an authorized representative of the 
Secretaries of Labor and Health and Human 
Services. 
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A Skelly and Loy acoustics and air quality specialist 
records sound measurements at this aggregate 
operation. 



Respirable Silica Dust is a hazard 
associated with many surface and underground 
mineral extraction operations. Silica, or silicon 
dioxide (SiO2), exists in two primary forms, 
crystalline (free silica) and noncrystalline 
(amorphous silica). Free silica's most common 
form is quartz, which is found in nearly all rocks. 
When processes such as drilling, blasting, 
crushing, and grinding of these rocks occur, silica 
dust is produced. Dust particles less than ten 
microns are considered respirable and can 
become trapped in the lungs. Overexposure to 
dust that contains microscopic particles of free 
silica can cause a buildup of silica in the lungs, 
which can cause scar tissue to form and leading to 
silicosis, a potentially fatal lung disease. The 
allowable exposure limit for silica dust is 
dependent on the percentage of quartz that the 
respirable dust contains, and also on the length of 
the shift, as per MSHA guidelines. 
 
Actual measurement of a worker's exposure level 
to silica is performed by sampling the air within 
the miner's breathing zone over a specified 
amount of time using equipment consisting of a 
personal sampling pump and a two-piece filter 
cassette assembled with a ten-millimeter cyclone, 
which acts as a particle size selector. Laboratory 
analysis of the collected sample will determine the 
total respirable dust weight and the percentage of 
quartz in the sample. After accounting for the 
sampling time and applying an MSHA percent 
error sampling factor, comparison of the sample 
with the allowable exposure limit is performed to 
determine either compliance or noncompliance 
with MSHA regulations.  Noncompliance typically 
results in the issuing of citations, and corrective 
action must be taken by the mine operator to 
prevent further overexposure. 
 
Silica exposure can be reduced through 
implementation of engineering controls,  
administrative controls, and personal protective 
equipment such as respirators. Examples of  
engineering controls are implementation of  
effective dust suppression systems utilizing water, 
mist, or fog sprays and providing effective dilution 
and/or exhaust ventilation in areas where there is 
known exposure. Examples of administrative  
controls include limiting the amount of exposure 
time for workers in areas where the hazard is 
present and requiring that work areas be cleaned 
regularly to prevent the buildup of dust. 

Respirators are 
a secondary control 
that can be used where 
engineering and administrative 
controls are unable to decrease the 
exposure limits. 
 
Skelly and Loy can provide measurement of both 
noise and respirable silica dust exposure levels to 
determine compliance with MSHA regulations and 
safeguard your employees' health. This allows a 
mine operator to proactively implement necessary 
control measures if required, create a safe work 
environment, and avoid noncompliance fines and 
penalties for exceeding MSHA standards. Skelly 
and Loy assists clients by taking source 
measurements, analyzing source data, and 
recommending various solutions for noise or silica 
dust control. Call us to learn more about how we 
can assist your facility with these matters.     
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Acoustic measurements are recorded at this quarry’s 
crusher to determine equipment sound levels. 
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