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Working under a $7.2 million U.S. Department of 
Energy cooperative agreement, a Western Pennsyl-
vania-based company recently converted 430 tons of 
coal combustion by-products (CCB) into 
valuable building material.  In doing so, 
the company took a major step forward 
in reducing significant plant operating 
costs while taking a strong environ-
mental initiative.  Routine coal plant op-
erations result in an estimated 28 million 
tons of the byproducts each year being 
placed in landfills.  With the new procedure, that 
waste could be turned into useful products. 
“By seeking alternative uses for these 
waste materials, we are showing how 
innovation is key to environmental stew-
ardship,” Secretary of Energy Samuel 
W. Bodman said. “Materials that once 
were discarded are now going into con-
struction projects, not landfills.” 
Universal Aggregates LLC, of Bridge-
ville, Pa., sold the highly marketable 
lightweight aggregate material to Ver-
salite Sales Inc., of Midlothian, Va., for 
use in manufacturing concrete block.  In 
February, Universal Aggregates fol-
lowed up its initial success by producing 
and selling an additional 305 tons to the 
same company.  Universal Aggregates completed 
the design and construction of its plant in the latter  
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DOE-Sponsored Project Turns Coal 
Waste Into Valuable Building Material 

Recoverable Oil May Add 43 Billion 
 Barrels to U.S. Supply 

God Bless America 

A series of reports released today indicate there 
is a potential to meet the demand for an energy 
thirsty nation by recovering over 43 billion bar-
rels of additional oil from currently "stranded" oil 
resources in six regions of the United States, ac-
cording to an announcement by the Department 
of Energy’s Office of Fossil Energy. Developing 
these resources would provide significant reve-
nues to state treasuries, provide thousands of ad-
ditional domestic jobs, and improve the U.S. 
trade balance by reducing imports. 

The studies address a series of basin-
oriented, carbon dioxide enhanced oil 
recovery assessments prepared by Ad-
vanced Resources International for the 
Office of Fossil Energy's Office of Oil 
and Natural Gas. "State-of-the-art" 
practices successfully applied today in 
a few U.S. basins were defined and 
their feasibility was assessed in the 

basins studied. These assessments were per-
formed in response to Congressional 
budget language for DOE/FE direct-
ing basin-wide strategies be examined 
that identify ways to lower costs and 
accelerate commercial adoption of 
carbon dioxide enhanced oil recovery.  
"These findings are indicative of the 
progress being made to preserve our 
nation’s energy future," said Mark 
Maddox, Principal Deputy Assistant 
Secretary for Fossil Energy. "This is 
just another example of how advanced 
technology is helping to meet the 
goals of the President’s National En-
ergy Policy." 

The reports reveal the potential for technically 
and economically recovering crude oil from ma-
ture domestic oil fields using available CO2- 
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months of 2004 to manufacture the aggregate from 
CCBs generated on-site at Birchwood Power Part-
ners’ Birchwood Power Facility in King George, Va. 
In past years, the Birchwood plant has had to pay the 
costs of having more than 100,000 tons of ash dis-
posed in a county landfill.  With the construction of 
its plant, Universal Aggregates has saved Birchwood 
operators the landfill costs.  Although the cost of 
landfilling can vary considerably, estimates place the 
operating and maintenance costs at $2-$4 per ton and 
capital costs at an additional $8-$17 per ton.  Weigh-
ing the 28 million tons of waste produced annually 
against those costs demonstrates the benefit of recy-
cling to power plant operators. 
At present, approximately 30 percent of the 28 mil-
lion tons is reused from so-called “wet scrub-
bers.”  Currently, 21 U.S. coal-fired power plants use 
spray dryer systems to reduce the emission of sulfur 
pollutants into the atmosphere.  With that number of 
plants, estimates place the potential for aggregate 
material at two billion tons annually, thereby filling a 
large need for concrete and asphalt paving material, 
as well as masonry blocks. 
In the Universal Aggregates plant, operators produce 
a granular material by blending ash from the spray 
dryer with other solid admixtures.  The resulting ma-
terial is shaped in an "extruder," machinery that 
forces the material through a die and forms it into 
wet, green, pellets.  After these soft pellets are cured 
and hardened, they are crushed, screened for size, 
and stockpiled for sale as manufactured aggregates.   
Following its first-ever shipment of aggregate, Uni-
versal Aggregates expects to produce about 167,000 
tons of the material each year at its plant.  The com-
pany operated the plant at about 30 percent capacity 
when it produced its initial 220 tons of aggregate. 
That initial success comes just 30 months after sign-
ing the cooperative agreement calling for DOE to 
provide $7.2 million of the project’s $19.6 million 
cost to build the aggregate plant.  Universal Aggre-
gates had tested its technology at a six-ton per hour 
pilot plant located at CONSOL Energy Inc. in South 
Park, Pa.  Universal Aggregates began as a joint ven-

ture between CONSOL and SynAggs, LLC, of 
Pittsburgh, Pa.  P.J. Dick, West Mifflin, Pa., 
served as the engineering and construction con-
tractor of the Virginia plant. 
The Universal Aggregates project, managed by 
DOE’s National Energy Technology Laboratory, 
is one of several funded by DOE under the Ad-
ministration’s Power Plant Improvement Initia-
tive established in October 2000 to demonstrate 
technologies that increase efficiency, lower 
emissions, and improve overall performance of 
the Nation’s coal-fired power plants. 
Source:DOE 
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tial to provide five billion additional barrels of oil 
in the reservoirs assessed, with growth to nine bil-
lion recoverable barrels when extrapolated to all 
reservoirs throughout the state.  
Alaska contains 43 billion barrels of stranded oil 
resource with an additional 12 billion being recov-
erable through carbon dioxide enhanced oil recov-
ery.  
Illinois contains nearly two billion barrels of 
stranded oil in 46 reservoirs with nearly one billion 
additional barrels recoverable. 
For more information, contact: 
David Beecy, DOE Fossil Energy, Office of Oil 
and Natural Gas,  
202-586-5600 
 
Source: DOE 

EOR technology. In addition, the reports address 
the performance of CO2-EOR projects con-
ducted in these regions during the past 30 years 
and include both successful and unsuccessful 
efforts. The six regions have a technically recov-
erable potential of 43 billion barrels using the 
latest CO2-EOR technologies. 
Using CO2-EOR techniques to deplete oil reser-
voirs is steadily becoming one of the most effi-
cient methods for additional domestic crude oil 
production. The process was first attempted in 
1972 in large scale at the SACROC unit of the 
Kelly-Snyder field located in Scurry County, 
Texas. Today, CO2-EOR is only used in a few 
regions of the United States – primarily in west 
Texas and southern Wyoming. 
A summary of the resource potential associated 
with the application of state-of-the-art CO2-EOR 
practices in the six regions follows: 
Onshore California contains 22 billion barrels 
of stranded oil (oil left in the ground following 
the use of traditional oil recovery practices) in 
88 large oil reservoirs amenable to CO2-EOR. 
State-of-the-art technology may lead to recovery 
of an additional five billion barrels.  
Onshore Gulf Coast contains 18 billion barrels 
of stranded oil in portions of the Texas and Lou-
isiana Gulf Coast basins and the Mississippi Salt 
basin. There is an opportunity to recover an ad-
ditional 6 billion barrels in the reservoirs as-
sessed, and potentially up to 10 billion additional 
barrels when the results are extrapolated to all 
oil reservoirs in the Gulf Coast area.  
Offshore Louisiana - The use of CO2-EOR in 
offshore state and federal waters could extend 
the productive use of existing offshore oil plat-
forms that might otherwise be prematurely aban-
doned. An additional six billion barrels may be 
recovered from 99 large offshore (shallow wa-
ter) reservoirs using state-of-the-art technology.  
Oklahoma contains 63 large oil reservoirs fa-
vorably-screened for CO2-EOR with the poten-
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The Commonwealth’s recycling and reuse industry 
includes more than 3,200 establishments with total 

annual sales of $18.4 billion.  

On behalf of Governor Edward G. Rendell, Environ-
mental Protection Secretary Kathleen A. McGinty today 
announced that Pennsylvanians recycled a record 4.45 
million tons of municipal waste in 2003, according to 
reports filed by Pennsylvania counties. Aside from the 
environmental gains of diverting waste from landfills, 
the economic benefits of recycling are estimated at 
more than $68 million.  
“Residents continue to show their commitment to en-
sure the health of Pennsylvania’s environment and 
economy by taking advantage of more recycling oppor-
tunities,” Secretary McGinty said during a tour of Blue 
Mountain Recycling. “Families and businesses, 
churches and schools are sending millions of tons of 
recyclables to manufacturers to generate new products 
rather than sending materials to landfills or burning 
them. Because of the commitment made by Pennsylva-
nians, our recycling and reuse industry leads the nation 
in creating jobs and in sales.”  
Blue Mountain Recycling was founded in 1999 as a 
material recycling facility in Philadelphia. Blue Moun-
tain, with three operating centers and more than 80 em-
ployees, is the only company in the area to have in-
vested millions of dollars to provide the technology re-
quired to execute a single-stream recycling program. 
The single-stream process enables the generator to eas-
ily combine all of their recyclables together with no 
hassle, and the company sorts it out.  
In 2003, the state diverted 4.45 million tons of munici-
pal waste from disposal at landfills and waste-to-energy 
facilities. Municipal waste includes typical refuse from 
households, businesses, schools and institutions as well 
as industry offices and lunchrooms.  
While many understand the importance of recycling to 
preserving our natural resources, recycling is also an 
engine of economic growth in Pennsylvania.  
The Commonwealth’s recycling and reuse industry in-
cludes more than 3,200 establishments with total annual 
sales of $18.4 billion. The industry employs more than 
81,000 people and has an annual payroll of $2.9 billion. 
The employment, payroll and sales numbers are more 
than any other state in the Northeast and are the second 
highest in the nation.  
In addition, Pennsylvania’s recycling and reuse industry 
has an indirect effect on the economy estimated at $1.8 
billion, and a direct impact on the tax base, contributing 

$305 million each year.  
The economic benefit of recycling in 2003 can be 
assessed in part by using published commodity prices 
for goods such as steel cans, glass, plastic bottles and 
corrugated paper. An analysis of 1.4 million tons of 
Pennsylvania’s 2003 recycling reveals the materials 
were worth in excess of $50 million. If the remaining 
3.3 million tons of other materials were valued at 
even half this amount, the total would be more than 
$68 million.  
This does not include the estimated value of avoided 
disposal, which can be calculated as more than $240 
million at the estimated statewide average disposal 
cost of $54 per ton.  
Of course, recycling has a profound effect on Penn-
sylvania’s environment, as well.  
· Greenhouse gas emissions were reduced by Penn-
sylvania recycling: Pennsylvania recycling reduced 
greenhouse gas emissions by 2.1 million metric tons 
of carbon equivalents per year, which is equal to 6 
percent of all industrial carbon equivalent emissions 
from fossil fuel combustion in Pennsylvania and 2.6 
percent of greenhouse gas emissions, such as carbon 
dioxide, methane, nitrous oxides and other emissions.  
· Pennsylvania recycling saved energy: Pennsyl-
vania’s recycling efforts saved 75.7 trillion BTUs of 
energy, equal to nearly 5.9 percent of all energy used 
by industry in Pennsylvania. This is equivalent to 
610.7 million gallons of gasoline. It represents the 
amount of energy that would be required to power 
739,969 homes for one year in Pennsylvania.  
· Pennsylvania recycling reduced air and water pollu-
tion: The recycling of paper, plastic, glass, aluminum 
cans and steel cans in Pennsylvania resulted in reduc-
tions of 8,230 metric tons of water pollutants and 
285,430 metric tons of air pollutants (not including 
the greenhouse gas reductions already discussed). 
Recycling reduced emissions of sulfur oxides, an 
important ingredient in acid rain formation, by 7,295 
metric tons - an amount equal to 0.8 percent of all 
such emissions from electrical utilities in the state. 
Nitrous oxides were reduced by 7,712 metric tons - 
an amount equal to 5.1 percent of emissions from 
Pennsylvania electrical utilities.  
· Pennsylvania's recycling conserved natural re-
sources: By recycling 1.02 million tons of scrap. 


