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8.8 WOOD POWER HEATS A PUBLIC SCHOOL

Rowan County High School is located in Morehead, Kentucky, a small rural town of 
6,000 people in the Appalachian foothills just outside Daniel Boone National For-
est. It is the only high school serving Rowan County in the eastern coalfi eld region of 
Kentucky.

Formed in 1865 from what originally were parts of Morgan County and Fleming 
County, Rowan County is home to 22,000 residents. Its breathtaking vistas and 
many special events and attractions—including the Poppy Mountain Bluegrass Festi-
val and muskie fi shing on Cave Run Lake—are enjoyed by residents and visitors alike. 
But Rowan County’s bountiful natural resources do more than provide scenic beauty 
and recreational opportunities; they also help provide clean air and water, wildlife 
habitat, and numerous wood products. In the early 1980s, members of the Rowan 
County Board of Education found themselves asking challenging questions about 
how to meet growing energy demands. Charged with the task of building a new high 
school and ensuring a reliable and affordable source 
of space heat, the board considered numerous fuel op-
tions including wood, coal, and natural gas, as well as 
purchasing electricity from the local power grid. The 
board’s decision to use woody biomass offered an 
environmentally and economically sound solution for 
heating the new school building, while also providing 
a market for waste sawdust material produced by local 
timber and lumber companies (Figure 1).

The school’s sawdust combustion unit was installed in 
1982 by Energy Resource Systems of Minneapolis, Min-
nesota. In 2007 when this article was written, the same 
unit continued to generate enough energy to heat the 
125,000-square-foot high school building and a nearby 
60,000-square-foot vocational technical institute. The 
combustion unit, which burns nearly 756 tons of pure 
sawdust each year, is capable of generating a maximum 
energy output of 0.15 thermal megawatts (MW). One-third of the steam output pro-
duced by the unit is sold to Rowan Technical College to meet its utility needs at a 
cost comparable to using natural gas. The biomass facility has enjoyed public sup-
port since its construction. Many of the school’s fuel suppliers are local lumberyards 
operated by residents who are also alumni of the Rowan County school district. The 
district has been able to maintain a suitable level of hardwood sawdust to meet its 
heating needs.
The sawdust is stored at a 120-ton silo located on campus. An auger system located 
at the base of the silo dispenses the sawdust into a metering bin, which is automati-
cally controlled by steam demand. Combustion occurs on an inclined grate system 
supplied with underfi re air. The temperature of the combustion unit is controlled by 
regulating the amount of underfi re air, or heat, entering the system. The fuel is injected 
into the boiler via a pneumatic, or pressurized air, system. The manufacturer installed 

Figure 1: The high school’s wood-to-energy facility provides a market 
for local sawdust. Photo courtesy of Mississippi Alternative Energy Enter-

prise.



114 Chapter 8: Case Studies

a pollution control feature, a multitube collector, to remove particulate matter such 
as ash and soot. Steam from the boiler is used to heat hot water, which is circulated 
via pipes throughout the two buildings. 

The board has encountered a few minor challenges with the unit’s operation. One 
recurring issue involves calibrating the unit’s controls to provide optimal energy out-
put—especially during the summer months when the unit runs alongside the school’s 
cooling system—to generate energy for the vocational technical institute. The supply of 
sawdust also is unreliable at times, due to a decline in timber-related activities as well 
as competition from a growing number of wood-fi red facilities in the region.

Despite these challenges, the board—whose motto is “Together We Can!”—considers 
the project a success. With relatively few maintenance problems, the cost savings en-
joyed by the school far outweigh those of other fuel options. The board’s decision 
to install a combustion unit at the initial price of $347,000 was well worth the cost. 
Rowan County High School is the only public school in the district that can claim it 
is actually paid to make classrooms comfortable for its students with an environmen-
tally friendly source of heat. As a bonus, the school saves an estimated $21,000 per 
year thanks to its woody biomass combustion unit.
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Professor, School of Forest Resources and Conservation, University of Florida
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8.9 CO-FIRING WITH WOOD AND SUGARCANE WASTE

Joan Hourican has lived in South Florida for most of her life. She loves the open 
marshes of the Everglades and the diversity of birds that live there. She knows that the 
electricity that powers her West Palm Beach home comes from a number of different 
power plants, most of which are located along the heavily populated ocean corridor, 
where sea breezes disperse air pollutants. One, however, is farther to the west, at the 
edge of the Everglades. Although she knows little else, she is aware that plant does 
burn coal.

The Okeelanta Cogeneration Facility near Lake Okeechobee is not where you would 
expect to fi nd the nation’s largest woody biomass power plant. There are no forests as 
far as the eye can see. There is no rail service. Human settlement is sparse. But what it 
has, it has in abundance, and that is sugar cane. 

The power plant is located next to Florida Crystal’s 
largest sugar mill, operated by the Okeelanta Corpora-
tion. The company farms approximately 168,000 acres 
of sugar cane to produce, refi ne, and market more 
than 385,000 tons of sugar a year. The fi rst priority of 
the power plant is to provide steam power to the sugar 
mill during sugar cane processing season, which is Oc-
tober through March. The power plant is permitted to 
generate 140 megawatts of electricity year round that 
is sold under contract to regional utilities (Figure 1).

During grinding season, the mill provides two-thirds 
of the power plant’s fuel needs with squeezed, used 
sugar cane, known as “bagasse.” Because the shred-
ded bagasse fi bers are high in moisture and relatively 
low in energy, the bagasse is mixed with wood chips 
to improve the quality of the combustion and effi ciency of the boiler. When it is not 
processing season, a greater percentage of wood is used because bagasse cannot be 
stored for long periods of time.

The wood chips are purchased from land clearing and urban tree trimming activities 
across South Florida, usually from the east (Miami, Fort Lauderdale, and West Palm 
Beach), but sometimes from Naples and Fort Myers. Contracts and long-term rela-
tionships with vendors help ensure that the supply of chips meets the facility’s speci-
fi cations: no pressure-treated wood, no stumps, just clean chipped wood. There is a 
chipper on site if whole wood is delivered, but most arrives already chipped. For exam-
ple, truckloads of melaleuca trees, an invasive species, removed by the South Florida 
Water Management District are also a part of the facility’s fuel supply. The trees were 
introduced to South Florida decades ago to make the Everglades more suitable for 
development. Each tree is capable of soaking up fi fty gallons of water a day, but also 
reproduces quickly and displaces native plant species. Now, these harmful exotic trees 
are being removed from the Everglades National Park and management areas, and the 
waste wood is being used at Okeelanta as fuel for generating energy.

Figure 1: The Okeelanta Cogeneration Facility produces steam power 
to run Florida Crystal’s largest sugar mill and sells surplus energy to the 
power grid. Photo by Martha C. Monroe, University of Florida.
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Wood fuel is stored, but not dried, until it is ready to 
be used in one of three water-cooled vibrating grate 
stoker boilers (Figure 2), which are designed to produce 
440,000 pounds of steam per hour. As the wood travels 
into the boiler, it is heated and dried. Each boiler also 
has a selective noncatalytic reduction system that in-
jects urea at two levels to control nitrogen oxide (NOx) 
emissions. The fuel for this facility is clean, so there is 
no need for scrubbers and other air pollution control 
devices usually found at coal-burning plants. The air 
and water emissions fall below the permitted levels; the 
ash can be buried in a municipal landfi ll. An electro-
static precipitator on each boiler removes fi ne particles 
of unburned carbon and other materials from the air.

“Materials handling and storage is the key to a biomass 
facility,” says Rodney Williams, the Okeelanta plant 

manager. “The volume of material we burn is three times greater than coal would be, 
to get the same amount of power. That means we need to think about signifi cantly 
larger piles, longer conveyor lines, and more effi cient dumping and moving patterns 
than the traditional coal plant.” The facility has forty-four full-time employees and 
creates more employment associated with the wood harvesting, chipping, and trans-
porting process. 

Converting two waste products—bagasse and woody debris—into a valuable commod-
ity, power, is also an important service the Okeelanta Cogeneration Facility provides 
South Florida. There aren’t enough landfi ll sites to accommodate all the wood waste 
that the area produces, and burning this wood in open piles would generate far more 
air pollution. The power plant at Okeelanta has been successful at meeting a need for 
power and doing so in a sustainable way that also helps the community. 

Authors:
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Figure 2: The Okeelanta Cogeneration Facility also burns invasive 
exotic melaleuca trees for fuel. Photo by Martha C. Monroe, University of 

Florida.
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Figure 1. The Plant Gadsden uses coal, wood chips, sawdust, and 
switchgrass. Photo courtesy of Southern Company.

8.10 CO-FIRING WITH WOOD AND SWITCHGRASS

Like many states, Alabama is home to thousands of acres of forest land that harbor 
tons of readily available woody biomass for use in energy production. One utility com-
pany tapping into this renewable resource is Alabama Power, a subsidiary of Southern 
Company. Southern Company has been involved with research and development of 
co-fi ring woody biomass and switchgrass at the Gadsden Steam Plant since 2001. The 
plant is located in northeast Alabama along the Coosa River. The company’s efforts 
provide many valuable insights for others who are considering the use of co-fi ring sys-
tems to meet energy demands.

Alabama Power’s Plant Gadsden has two 70-megawatt 
(MW) pulverized coal units. Unit 1 is used to test co-
fi ring coal with sawdust and wood chips; Unit 2 co-fi res 
coal with switchgrass (Figure 1). Early trials in Unit 1 
demonstrated some problems with wood. Wood chips 
over one-quarter inch in length were too big for use in 
the pulverized coal system. Wood fi bers clogged the in-
take system resulting in the shutdown of the unit. On-
going research continues to look at effi cient strategies 
for burning wood.

The few hundred tons of woody biomass used by Plant 
Gadsden each year are supplied by a sawmill; the 
switchgrass is supplied by a local farmer. Both sources 
of biomass are purchased directly from their respective 
suppliers. The price of each fuel source has recently in-
creased due to higher transportation costs. Given that 
the tests are being conducted on a small scale, managers express little concern over 
the cost and availability of the woody materials, though they caution that signifi cant 
gains in biomass utilization could result in further price increases.

After transportation to the plant, the sawdust and wood chips are stored outdoors 
in an open pile near the pulverized coal. A bulldozer is used to mix each type of fuel 
source with the coal. The composite material is then fed into the Unit 1 boiler through 
the existing pulverized coal system. Round switchgrass bales are ground and fed into 
the Unit 2 boiler through a pneumatic direct injection system (Figure 2). Steam from 
the boiler system turns a conventional turbine, which generates the usable energy. 
Switchgrass is used to generate only 5 percent of the unit’s potential electrical output, 
equivalent to approximately three MW of energy. All electrical energy output is placed 
directly on the grid to supply retail customers. The switchgrass co-fi ring system oper-
ates about 250 hours per year to support a small-scale renewable pricing program 
offered by Alabama Power. 

Managers at Plant Gadsden urge those interested in pursuing the use of woody bio-
mass to use waste wood products such as harvest residues, forest thinnings, and wood 
processing residues to help keep costs low. They also recommend having adequate on-
site storage to maintain a suffi cient inventory of biomass. Utilizing forms of woody 
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biomass that are compatible with boiler systems currently in use is also 
recommended.

Efforts by Southern Company and Alabama Power are helping land man-
agers faced with a depressed pulpwood market and increasing pressure for 
wildfi re management understand how using woody biomass to generate 
energy can serve as an effective tool for managing forests. Southern Com-
pany is conducting feasibility studies to determine the most economical 
methods to generate power from biomass at their existing plants. The les-
sons they learn through this research and development program will help 
shape the future of biomass utilization and emerging markets for biomass 
products in the United States.

Authors:
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Figure 2: Switchgrass is delivered in round bales 
and fed into a boiler through apneumatic direct 
injection system. Photo courtesy of Southern 

Company.
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