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Potential Occupational Exposure Hazards 
!Qr.~m2.!lS£~!~n,~2untertop Manufacturing 
The Na1ianallnstitute for Occupational Safety 
and Health (NIOSH), In the Cenlers for Disease 

Conlrol and Prevenlion (CDC), conducts 
research and makes recommendations for the 

prevention of work-related injury and illness. The 
NIOSH health hazard evaluaUon (HHE) program 
is available for employees, empJoyers or union 

representatives to ask our comprehensive team 
of experts for an investigation of their health 
and safety concerns. Our team contacts the 

requestor and discusses the problems and 
how to solve them. This may result in sending 

the requestor information, referring Ihem to a 
more appropriate agency or making a site visit 

(which may include environmental sampling 

and medical lesling). If we make a slle visit, 
the result is a report of our investigation Ihat 

includes recommendations specific to any 
problems found. as well as general guidance for 
following good occupational health practices. 

This article will discuss an HHE at a bUSiness 
in the concrete cQuntertop manufacturing 

industry. Included in Ihis article are findings and 
recommendations provided to the company 

in our report. This and other HHE reports are 
available online (see Additional Information 

Resources sidebar). 

Concrete Countertop 
Manufacturing HHE 

We received a request for an HHE from a small 
business specializing in the deSign, fabrication 

and installalion of custom concrete countertops 
for residential and commercial applications. 

The business employed five 10 six fuli-time 
employees. Employees were not reporting 

any health symploms believed 10 be relaled 
to working at this businessj but because the 

manufacture of custom concrete countertops is 
a relatively new niche industry, the managers 

asked us to evaluate their shop for possible 
occupational health hazards. Work at this 

facility involves potential exposure to respirable 

particulates (from dusts generated when mixing 

concrete and sanding grouted and finished 
concrete slabs) including silica and wood dusts, 

as well as potential exposure to noise, concrete 

acid stain and skin sensitizing agents contained 

In epoxy-based sealanls. 

We made nVB visits to observe work operations 

and to conduct exposure assessments for noise, 
respirable crystalline silica, respirable dust (or 

respirable particulates not otherwise regulated) 
and asbestos fibers. We look personal breathing 

zone (paZ) air samples for respirable dusts 
and silica and area air samples lor asbestos. 
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We also took samples of sallied dust to analyze 

them for silica and metals. We measured noise 
exposures from hand·held grinders. LasUy. we 

evaluated the dust control ventilation systems 
and observed work practices and equj~imenl. 

In evaluating the hazards posed by workplace 
exposures, we use both mandatory (legally 

enforceable) and recommended occupational 
exposure limits (OEls) for chemical, physical 

and biological agents as a guide for making 
recommendations. The below section, "Health 

Effects and Occupational Exposure Limits" 
further explains the limits we use as a guideline 

when making our recommendations. 

At this company, we found one air sample 
Ihat exceeded \he U.S. Departmenl of Labor 

Occupational Safety and Heallh Admlnislration 

(OSHA) permissible exposure limit (PEL) for 
exposure 10 respirable dusl (5 mg/m3), and 

two samples that exceeded the American 

Conference of Govemmentallndustriat 
HygienislS® (ACGIH) Threshold Limil Value® 

(TLV) lor respirable dusl (3 mg/m3). The 

remaining air samples were below Ihese .crlteria. 
Settled dust in the drying rooms contained 2 to 3 

percent crystalline silica and some metals. 

We noted thai DUSI al Ihe facil ily eculd be better 



controlled with improved work practices and ventilation 
changes. Noise exposures were below the OSHA PEL of 85 

decibels as a daily average. 

At thIs facilitYr we recommended employees use a rubber 
trowel to apply the minimum amount of grout compound 

necessary when wet patching and sanding countertops. 

This would minimize the creation of small airborne dust 
clouds when the rapidly spinning sanding disk hits dry grout 
clumps. Since our visitr the facility has reduced the amount 

of patch applied by 50 to 75 percent using this technique. 

To further decrease dUst creation, we advised managers to 

avoid having two workers sanding at the same time in the 
same dry room. We recommended enhancements to the 

exhaust ventilation systems in the drying rooms to Improve 
dust extraction, and use of directly ventilated sanders while 

patching. We advised employees to check the dust bag 
and barrel on the dust extractor regularly and empty them 

when they are half full. Adding a dust collecllon device for 
the planer, dedicating the existing vacuum collection system 

to the panel saw and insuring the portable dust collection 
system is operating at optimum efficiency would better 

control dust. The facility now uses separate dust control 
systems for each tool. 

A high efficiency particulate air (HEPA) vacuum cleaner 

should be used periodically to remove accumulations of 
setHed dusts from the meta! conduit and wal1w mounted 

heaters in the dry rooms and horizontal work surfaces 
where visible dust accumulates. The dry rooms at the 
facility now get a weekly cleaning to remove settled dust. 
We also advised employees on the proper way to remove 

dust from their clothing and body after a work shift. Do 
not use compressed air to blow dust from clothing, faces, 
and hair because it sends the dust back into the air where 

it can be breathed in or blown into the eyes. Instead, use 

a HEPA vacuum cleaner to vacuum clothing. Employees 
should wash their face and hands with soap and water. The 
employees now wash down before lunch and at the end of 

the day. 

Lastly, we advised employees to wear blUe nitrite gloves to 

protect their skin when working with epoxy resins (because 
these products can be sensltlzers, they can cause allergic 

skin reactions). The facility now uses only blUe nitrile gloves 

for this work. If employees become sensitized 10 these 
chemicals, they can be at risk for serious skin reacUons with 

future skin exposures. Therefore. prevention of skin contact 

with sensitizing chemicals is very importanl. 

Health Effects and Occupational 
Exposure Limits 

OELs have been developed by federal agencies and 
safety and health organizations. They 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 experienclng adverse health effects. However, a 



small percentage 01 workers may sUU experience adverse heallh effects 
even If they are not exposed to substances allevals higher than the OELs 

because of individual factors such as their personal susceptibility, pre­

existing medical conditions or hypersensitivity (allergy). 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 below the 

exposure limit. Some substances can be absorbed by direct contact with 

skin and mucous membranes in additfon to being inhaled, which contributes 

to the person's overall exposure. 

OSHA mandates legally enforceable PELs for workplaces covered by 

the Occupational Safety and Health Act. However, not all hazardous 

chemicals have specific OSHA PELs, and the legally enforceable and 

recommended limits for some substances may not reflect current health­

based information. 

To eliminate or minimize identified hazards, we encourage (in order of 

preference) the use of the traditional hIerarchy 01 controls: (1) substitution 

or elimination of lhe hazardous agent; (2) Bnglneering conlrols (for 

example,local exhaust ventilation, process enclosure, dilution ventilation); 

(3) administrative controls (for example. limiting time of exposure, employee 

lrainlng, work practice changes, medical surveillance); and (4) personal 

protective equipment (for example, respiratory protection, gloves, eye 

protection). ThIs approach groups actions by their likely effectiveness in 

reduclng or removing hazards. In most cases, the preferred approach is to 

eliminate hazardOUS materials or processes and Install engineering controls 

to reduce exposure or shield employees. Until such controls are in place, 

or if they are not effective or feasible. admInistrative measures and/or 

personal protective equipment may be needed. 

Primary Concerns for Workers Who Manufacture 
Concrete Countertops Respirable PartIculates Not 
Otherwise Regulated .. 

Workers who manufacture concrete CQuntertops can be exposed to 

dusts, or mixtures of dusts, not associated with a specific loxic chemical. 

Occupational health specialists refer to these as particulates not otherwise 



regulated. Although larger dust particles 

are trapped by the body's nalural defense 
mechanism {e.g., mucous Jininglhe 
upper respiratory tract}, respirable dusl 

particles are small enough to penetrate to 

the deepest parts of the lungs and cause 
harmlul health effects. OSHA mandales 

generic criteria rOf airborne particulates that 

do not produce signlllcani disease or toxic 
effects when exposures are kept under 

reasonable control. 

Noise 

Hearing loss because of excessive noise 
exposure is an irreversible condition that 

gels worse the more a person is exposed. 
Noise produces hearing loss greater 

than hearing loss caused by the natural 
aging process. It damages nerve cens of 

the Inner ear, and unlike some hearing 
dIsorders, noise·induced hearing loss 

cannot be treated medically. While hearing 
loss may sometimes result from one exposure to a very brIef loud noise or 
explosion, il typically begins 10 develop at 4,000 or 6,000 Hertz (Hz) (the 
hearing range Is 20 Hz to 20,000 Hz) and gradually spreads to lower and 
higher frequencies. otten, significant hearing loss has occurred before the 

person recognizes his or her condition. Such impairment is usually severe 
enough to permanently affect a person's ability to hear and understand 
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speech under everyday conditions. Workers who manufacture concrete 

countertops can be exposed to noise from various SOUfces including 
shop machinery (cement mixers, saws, drills). and from hand-held tools 
such as grinders and polishers. 

Silica 

Silica Is a natural mineral that exists In several forms, but only exposure 
to crystalline silica can produce the pulmonary condition called 

silicosis. Although this disabling, progressive and sometimes fatal 
disease usually occurs after 15 or more years of exposure,.NIOSH has 
found that it can develop after only a few years or exposure to high 
concentrations of crystalline silica. Initially, silicosis may not produce 

symptoms. However, as the disease progresses, it is characterized by 
shortness of breath and a reduction in pulmonary function. Individuals 

with this disease are also at increased risk of developing tuberculosis. 

The smallest particles of quartz and other major forms of crystalline 
silica (erisloballte and trydlmite) can be Inhated Into Ihe deepest part 01 
the lung and are more hazardous. The NIOSH recommended eXpOSUrfi 

limit (AEL) lor respirable silica (alilorms) Is intended to prevent silicas I, 
however, evidence indicates that crystalline silica is also a potential 

occupational cause of cancer. Workers who mix, cut, sand or grind on 

concrete can be exposed to respirable crystalline sinca depending on 
the nature of the work practices and the effectiveness of dust controls 
Installed In the shop. !SJ1jJ 

AbDUl the Aurhor 
This report. was put together by Maureen Niemeier, BeA (a freelsnce technical 
writer), and Eric J. Esswefn, MSPH, CIH, worlring with the National Insmute (or 
Occupational Safoly end HosUh (N/OSH). This lU'ticfe is based on tI health hus 
evaluation NfOSH conducted at a concrel& countertap manufacturing facility an 
is designed to be an education resource. More Informstion on NIOSH is availab 
at www.cdc.govhliosh. 


