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 THE PERFECT MARRIAGE 

C onsulting to the aggregates, coal, and coal-fired electric utility industries for more than 35 years 
and the increased use of lime and limestone as a sorbent to capture inherent sulfur released from 
coal during the combustion stage in power generation is the perfect marriage for Skelly and Loy’s 

engineering and environmental services. The interrelationship of these industries represents a three-
legged stool for our engineering activities. We serve the coal and aggregates industries with planning, 
permitting, and environmental services and the electric utility industry with both coal- and limestone-
related services. 
 
Approximately 50 percent of all electricity generated in the United States comes from the combustion of 
coal. In 2004, more than 1,500 coal-fired electric generating units were in operation in the U.S., 
according to the Energy Information Administration (EIA). Today, more than 190 scrubbers are in use at 
coal-burning power plants. The EIA also estimates that 154 gigawatts of new coal capacity may be 
required by the year 2030 in the U.S. According to the National Energy Technology Laboratory (NETL), 
such expansion would be equivalent to more than 300 500-megawatt plants being built. While all of 
these plants may not use conventional boiler technology or may not need to rely on scrubbers to meet 
air quality standards, many will. Expansion of traditional generating unit populations and the addition 
of scrubbers to existing aged plants bode well for all three of the aforementioned industries through 
the need for continued coal and lime/limestone production and in providing the electric utility 



industry with a 
reliable fuel source that 

can be burned cleanly. 
 

The presence of low-cost electrical power 
has been the stimulus for economic growth 

and stability in the U.S. Coal has proven to be a 
plentiful and reliable source of boiler fuel for power 
generation. Although the coal industry has taken 
its lumps over the year for a variety of reasons 
(labor unrest and strikes, production 
inconsistencies, transportation problems, health 
and safety issues), today’s focus on the expansion 
of coal-fired electrical generation is primarily 
related to associated environmental concerns 
realized during coal combustion. Dating back to 
the late 19th century, emissions from power plants 
were a concern to communities and governments 
alike. One of the earliest recognized pollutants 
from coal-fired power plants was soot - fine 
particles of fly ash, dust, and moisture. Today, 
electrostatic precipitators and baghouses have 
succeeded in removing nearly 100 percent of the 
particulates (soot) emitted from power plants. 
 
The next recognized environmental problem 
associated with coal-fired power plants was sulfur 

emissions in the form of sulfur dioxide (SO2). Early 
attempts of sulfur reduction were made by 
“preparing” coal prior to burning. This form of coal 
beneficiation (i.e., washing) had success in 
removing pyritic sulfur but was ineffective in the 
reduction of inherent sulfur, which is chemically 

bound to carbon. The inherent sulfur, when 
burned, forms SO2 that is released during 
combustion and emitted from the plant stacks. 
The Clean Air Act Extension of 1970 established 
environmental laws and imposed regulations on 
the electric utility industry (and other industries) 
that forced development of new (or improved) 
technologies to remove sulfur oxides - hence the 
rebirth of flue gas desulfurization (FGD) units, or 
“scrubbers.” (FGD was actually developed and 
employed in England pre-World War II.)  
Increasingly, more stringent air quality regulations 
have been enacted with the subsequent passage 
of the 1977 and 1990 amendments to the Clean 
Air Act, along with individual state regulations 
governing air quality. 
 
Three types of FGD technology are currently 
employed, wet, spray dry, and dry. Approximately 
85 percent of the FGD systems employed in the 
U.S. are wet systems, 12 percent are spray dry, 
and 3 percent are dry systems, according to the 
U.S. Environmental Protection Agency. Wet 
scrubbers are generally used with higher-sulfur 
coals and dry scrubbers with lower-sulfur coals. 
Scrubbing is a process of injecting an alkaline 
reagent material such as calcium or sodium into 

the flue gas stream. 
Sulfur dioxide, formed 
during the combustion of 
coal, is absorbed by the 
reagent, neutralized, 
and/or oxidized and 
collected as a solid that 
is either disposed or 
used as a by-product 
(i.e., wallboard grade 
gypsum). FGD units are 
successful in removing 
greater than 95 percent 
of the SO2 contained in 
the flue gases. Due to 
power plant erosion 
characteristics 
associated with sodium, 
lime and finely crushed 
limestone have found a 
new market in coal-fired 

power plants - a market that shows promise for 
growth and longevity. 
 
Like coal, limestone is an abundant natural 
resource that is essential to America’s economical 
and physical growth. Limestone’s primary 
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applications are as construction aggregates, cement 
and lime manufacturing, agricultural, environmental, 
and metallurgical and chemical processes. Chemical 
grade limestone, containing a high concentration 
(approximately 90 to 97 percent) of calcium 
carbonate, is used as a sorbent in the removal of 
sulfur dioxide during the coal combustion stage of 
power generation. Chemical grade limestone can be 
found throughout the U.S.; however, its deposition 
locations are not presently as defined as coal. 
 
As previously mentioned, the three-legged stool is 
good for the coal, aggregate, and electric utility 
industries and for Skelly and Loy as well. Planned 
growth of the power generation industry is good for 
America and the planned growth for coal-fired power 
generation is healthy for the coal mining industry 
which historically has relied on power plants as its 
primary market. Reliable coal resources extend over 
a vast portion of the U.S. providing logistical 
advantages to coal-fired power generation. 
According to NETL, 39 states in the continental U.S. 
and Alaska have announced plans for new coal-fired 
generation. With the effective removal of SO2 from 
emissions through the use of scrubbers and 
additional emerging technologies, higher-sulfur coal 
will take a larger market share of an anticipated 
growth in demand for coal to 
be supplied to the power 
industry. The use of higher-
sulfur coals will create 
demand for increased 
supplies of chemical grade 
limestone. 
 
Why a perfect marriage? The 
power and mining (coal and 
aggregate) industries are 
fundamental to the U.S. 
Affordable electrical power is 
one of the foundations to our 
economy. Coal is the most 
abundant fossil fuel on earth 
and, according to the 
National Mining Association, 
approximately 275 billion 
tons of coal exist within the 
U.S. (nearly a 200 year supply 
based on current consumption). The use of coal to 
generate electricity is not only logical but also 
practical. Environmental issues, specifically clean 
air, cannot be overlooked, and limestone provides a 
medium to successfully remove sulfur dioxide during 
coal combustion. There is a vast supply of chemical 

grade limestone 
within the U.S. and 
closely located at off-shore 
sites. Other emissions, in addition 
to SO2, must be and are being dealt 
with including nitrogen oxide (NOX) and 
mercury. Low NOX burners and selective catalytic 
reduction systems (SCR) have demonstrated their 
ability to effectively reduce NOX emissions by as 
much as 90 percent. Mercury emission reduction 
technologies are in development stages, and it is a 
matter of time until solutions are found. While 
alternative energy sources will likely to be found in 
the coming decades, today and in the foreseeable 
future, coal, limestone, and power generation go 
together like the flip of a switch and the light coming 
on. 
 
If you would like more information about the many 
services that Skelly and Loy’s engineering and 
environmental staff can provide to the mining (coal 
and aggregate) industry and to the coal-fired electric 
utility (coal and limestone supplies and 
transmission) industry, please contact the firm’s 
corporate offices in Harrisburg, Pennsylvania. 
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Skelly and Loy is now exclusively publishing Portal To The Mining 
Industry in an electronic format. In order to keep you posted, we 

need your e-mail address! Please take a moment to send an e-mail 

to mcoyne@skellyloy.com with that information or mark it on this 

page and fax it to 717-232-1799. Thank you! 

 
  
 E-mail address:   
  

 □  Please remove me from your database 
 

Help us to exceed your expectations. What subjects would you like 

to read about in Portal To The Mining Industry? 

 

 

 

 

You can read all issues of Portal by visiting us at www.skellyloy.com 
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