





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Oklahoma Geological Survey Circular 102, 1999

A Rapid, Inexpensive, Nondestructive Technique
to Assess Building-Stone Stains

Nelson R. Shaffer and Tracy D. Branam

Indiana Geological Survey
Bloomington, Indiana

ABsTRACT.—Secondary minerals, amorphous materials,
and biologic entities that form on building stone can
cause aesthetically unflattering changes in color
and may even result in stone decay. Techniques to
determine causes of such changes generally have
entailed destructive sampling and often required
chemical, thin section, X-ray, or other relatively
slow, expensive measurements. We have found that a
rapid leach of in-place stone using small volumes
(50-100 ml) of very pure distilled, deionized water
provides recovery of sufficient dissolved material
to help diagnose stone anomalies. Water is sprayed
onto the stone and collected in a nonwetting plastic
pan. Ion chromatograph analysis of waters thus
collected from more than 160 sites showed wide
variations in concentration of anions F, Cl, NO,,
and SO,. Anion analyses were made in minutes for
less than $20 per sample. Cations Ca, Mg, Fe, and
Sr also were detected, and analyses might be used
to determine mineral sources using equilibrium
computer models. Solid particles filtered from
the samples can be examined microscopically to
provide further information about atmospheric
agents affecting the stone. The collected water

can even be evaporated to precipitate dissolved
minerals.

Chloride values in samples rinsed from stone ran
as high as up to 17,000 ppm, nitrate to 100 ppm,
and sulfate to 1,000 ppm. Limited data also indicate
that measurable amounts of fluoride were found in
some of the rinse waters. Chlorides were most abun-
dant in areas where the stone has become dimpled
or spalled. Nitrates were generally higher near
ground level, and sulfate tended to be more abundant
in samples taken from higher sites or from sheltered
sites. Dark-stained limestone tended to yield less
soluble material than clean-looking stone. Leachable
elements were higher in samples from urban areas.
Most of our data are from limestone buildings, but
the technique works on other types of dimension
stone, man-made construction materials, and even
natural outcrops of rocks. Longitudinal studies show
that soluble materials vary through time and are af-
fected by climate. This rapid, in situ leach technique,
although still being perfected, shows great promise
in the diagnosis of stone alteration and in the evalua-
tion of stone treatments because it is completely
nondestructive.

Shaffer, N. R.; and Branam, T. D., 1999, A rapid, inexpensive, nondestructive technique to assess building-stone stains, in
Johnson, K. S. (ed.), Proceedings of the 34th forum on the geology of industrial minerals, 1998: Oklahoma Geological

Survey Circular 102, p. 356.
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Mining of Aggregates in Oklahoma

Andrew S. Lain

Dolese Bros. Co.
Oklahoma City, Oklahoma

ABsTRACT.—Before you begin mining aggregates in
Oklahoma, you must first look at the market and ask
these questions: (1) Is there a need for additional aggre-
gate production? (2) Can we produce the aggregate ef-
ficiently enough to compete? (3) Is the deposit close
enough to the market? If you can answer “yes” to each
of these three questions, then you are ready to start the
process for mining aggregates in Oklahoma.

The first consideration to be made is whether the
aggregates produced will need to meet state specifica-
tions. If you do not want to meet state durability stan-
dards, there are numerous formations you can mine
and produce aggregates. We will deal only with the for-
mations that will meet state durability standards.

These formations are located in the southern half of
Oklahoma and in the Tulsa area. Some of the forma-
tions that contain limestone, dolomite, and sandstone
that will meet state durability tests are West Springs
Creek, Kindblade, McKenzie Hill, Butterly-Royer, and
Rush Springs Formations. Granite and rhyolite also
are found in Oklahoma and can be used as construction

aggregates.

Once an area has been identified as having durable
material, and drilling has verified its properties, a per-
mit must be secured from the Oklahoma Department of
Mines, Oklahoma Department of Environmental Qual-
ity, and any other applicable agency before construc-
tion of a plant occurs.

There are many different brands of crushers avail-
able, but all work on one of two crushing principles—
either compression breakage or impact breakage. Each
type has its application in different industrial-mineral
types and the desired end product. A typical small
crushing plant would start with a jaw crusher for pri-
mary reduction, and then employ one standard cone
and one shorthead cone for secondary reduction. One
grizzly would be in the circuit with one finished-prod-
uct screen and three to four finished-product stackers.

Natural sands and gravels are found in rivers and
old river channels. These too need to be tested to see if
spec product can be produced. All of our sand opera-
tions have very little gravel; thus, we do not process the
gravel. The sand is processed through classifying tanks
for gradation.

Lain, A. S., 1999, Mining of aggregates in Oklahoma, in Johnson, K. S. (ed.), Proceedings of the 34th forum on the geology
of industrial minerals, 1998: Oklahoma Geological Survey Circular 102, p. 357.
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