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GREEN BUILDING

Costly Stone

Alternatives to Granite Countertops

BY LINDA KINCAID, DAVID BERNHARDT AND AL GERHART

Granite, a popular countertop material, is often con-
sidered “green” because it is natural. Stone provides a
durable and attractive surface, and it coordinates well
with other natural materials. However, granite pres-
ents a unique set of challenges to individuals secking
environmentally and socially responsible building
materials.

Energy and Environmental Costs
Although it is a natural material, granite leaves a sub-
stantial environmental footprint. Granite quarries are
open pit mines, often located thousands of miles from
the destination of the product. Much of the granite
used in the United States is quarried in Brazil, but con-
siderable amounts also come from India, Africa and
China. Only a small percentage of the granite used in
the U.S. is quarried domestically or in Canada. Many of
the granite blocks that are blasted from quarries are
damaged and not suitable for use, leaving considerable
waste at the site of origin. Slabs that are suitable for
usc are typically transported thousands of miles for
polishing, often to Europe or Asia, then shipped to the
U.S. and trucked to distributors across the country.
Fabrication of granite slabs for installation has ad-
ditional environmental costs. The waste from granite
fabrication—about 30 percent for a typical job—is not
usually reused or recycled. Cutting and shaping gran-
ite are energy-intensive processes, and fabrication
shops consume many saw blades, grinding wheels and
router bits.

Residential Health Hazards

Although most granite countertops do not pose health
hazards to homeowners, a few granites contain enough
uranium, thorium and radioactive progeny to be a
cause for concern. One such case involved a home-
owner in San Carlos, Calif., who installed deep red
Jupurana Bordeaux granite countertops in June 2008.
She soon encountered news articles about the radioac-
tivity of some granite, and over the following months
she contracted professionals to measure gamma radia-
tion and radon gas in her home.

The professionals found that gamma radiation
throughout her kitchen was several times greater than
background. The highest gamma emission was from a
granite table where the homeowner anticipated
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spending several hours a day. Given her anticipated use of the
space, the homeowner's dose of gamma radiation could have
exceeded the EPA recommended limit of 0.1 rem/year.

However, her greatest concern was increased radon gas, a
uranium daughter, emitted from the granite. Radon concentra-
tion in her kitchen was 3.8 picoCuries per liter (pCi/L), more
than triple the concentration in the rest of her home. The EPA
action level for radon is 4.0 pCi/L; according to the agency, this
concentration presents a risk of lung cancer similar to smoking
10 cigarettes per day. The World Health Organization recom-
mends that radon in homes should be below 2.7 pCi/L.

The homeowner, who had a family history of cancer, felt she
had no choice but to remove her granite countertops. The ven-
dor that sold her the granite and her fabricator refused to accept
any responsibility for replacing the product. The homeowner’s
cost for replacement granite and fabrication was approximately
$8,000 (Kincaid 2009).

Occupational Health Hazards
Granite quarry workers suffer respiratory illnesses, as do resi-
dents of nearby communities. However, the health risks are not
limited to areas surrounding quarries. Granite fabricators in the
U.S. experience occupational exposures to dust, silica, uranium
and radiation. At AlHce 2005, Robert Senchy of California
OSHA presented data on occupational exposures to dust and
crystalline silica in Sacramento fabrication shops, where engi-
neering controls are rare and respiratory protection is not cus-
tomary. Workers are unaware of the hazards. More recent
concerns about radioactive granite have raised questions of
uranium exposure and radiation dose to granite fabricators.
The authors of this article used the Jupurana Bordeaux gran-
ite removed from the San Carlos kitchen to measure occupa-
tional exposures. Professional granite fabricator Al Gerhart
used tools and methods typically found in small to medium-size
granite fabrication shops. During fabrication, Linda Kincaid, a
Silicon Valley CIH, collected air samples following NIOSH
method 7300. The samples were taken during edge-grinding,
the most time-consuming task in granite fabrication, as well as
the dustiest and most likely to present inhalation hazards. To
simulate a worst-case exposure, Gerhart performed the grinding
dry: most small to medium-size granite shops do grinding with-
out water. Final shaping and sink cutouts at the installation site
are always done without water.
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At AlHce 2009, Kincaid presented data showing that inhal-
able airborne particulate exceeded the Threshold Limit Value®
for uranium of 0.2 milligrams per cubic meter (mg/m’) (Kincaid
2009). David Bernhardt, CHP, utilized the measured uranium
concentrations and estimated thorium concentrations to calcu-
late the radiation dose for fabricators (Bernhardt 2009). The
dose estimates were calculated using a 1-micrometer estimated
acrodynamic diameter (EAD) as specified by 10 CFR 20 when
particle size is unknown. Some of the radiation doses due to
uranium, thorium and their decay products exceeded 300
rem/year. The standard for occupational radiation workers,
specified by the Nuclear Regulatory Commission, is 5
rem/ycear'; the appropriate standard for non-radiation workers
such as granite fabricators is much lower (0.1 rem/year).

Kincaid's field measurements of approximately 1,000 slabs of
granite indicated that 5 to 10 percent of countertop granite on
the market is at least as radioactive as the Jupurana Bordeaux
used for this assessment. The test granite emitted gamma radia-
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