
For a Green and Secure AmericaFor a Green and Secure America™™

Robert Zubrin, President Dan Hussain, VP
O (303) 980-0890 M (617) 899-9709
F (303) 980-0753 F (866) 431-5724
Zubrin@pioneerenergyinc.com dhussain@pioneerenergyinc.com

www.pioneerenergyinc.com

Headquarters and R&D Regional Field Office IP Office
11111 W 8th Ave., Unit A 4551 Forbes Ave. 19 Trowbridge Street
Lakewood, CO 80215               Pittsburgh, PA 15213   Cambridge, MA 02138

Pioneer Energy Confidential Information – Do Not Disclose



03/31/09              2

“Green is not simply a new form of generating
electric power.  It is a new form of generating
national power – period.  It is not just about 
lighting up our house; it is about lighting up 
our future.”

David Rothkopf, 2008
Carnegie Endowment for International Peace
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Renewing America’s FutureRenewing America’s Future

Trillions of dollars worth of domestic oil remains Trillions of dollars worth of domestic oil remains 
underground in apparently “tapped-out” wells, while underground in apparently “tapped-out” wells, while 
Americans pay endless amounts of money to foreign Americans pay endless amounts of money to foreign 
nations for their oil -- nations which may be politically nations for their oil -- nations which may be politically 
and economically unstable.and economically unstable.

Pioneer Energy has developed products and processes Pioneer Energy has developed products and processes 
that will allow much of this domestic oil to be recovered, that will allow much of this domestic oil to be recovered, 
while generating clean electricity and while generating clean electricity and reducing reducing 
emissions of COemissions of CO  22 into the atmosphere into the atmosphere..
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Sustainable Oil RecoverySustainable Oil Recovery

 Creating highly-skilled jobs in AmericaCreating highly-skilled jobs in America

 Reducing America's dependence on imported oil by 10%Reducing America's dependence on imported oil by 10%

 Reducing America's crude oil imports from nations which Reducing America's crude oil imports from nations which 
may be adverse to American interests by 40%may be adverse to American interests by 40%

 Reducing America's “dirty” coal-fired electric generation Reducing America's “dirty” coal-fired electric generation 
by 2% - 3.5%by 2% - 3.5%

 Reducing carbon dioxide (COReducing carbon dioxide (CO22) emissions into the ) emissions into the 

atmosphere by over 10 million metric tons a yearatmosphere by over 10 million metric tons a year
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The State of Domestic OilThe State of Domestic Oil
 U.S. produces 5.1 million barrels of oil a day, down 41% U.S. produces 5.1 million barrels of oil a day, down 41% 

from the 1970s.from the 1970s.

 Domestic oil fields are declining in production because the Domestic oil fields are declining in production because the 
U.S. oil industry is the oldest in the world and most fields U.S. oil industry is the oldest in the world and most fields 
are decades old.are decades old.

 The U.S. DOE conducted several studies determining COThe U.S. DOE conducted several studies determining CO22--

EOR to be the most promising method to increase oil EOR to be the most promising method to increase oil 
recovery.recovery.

 160 billion barrels of “stranded” oil (doubling U.S. 160 billion barrels of “stranded” oil (doubling U.S. 
production) can be recovered using COproduction) can be recovered using CO22-EOR according to -EOR according to 

studies commissioned by the U.S. government as well as studies commissioned by the U.S. government as well as 
commercial test cases performed by industry.commercial test cases performed by industry.
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Midwest and Appalachian Oil and Gas Fields
Source: Larry Wikstrom et al., Ohio Geological Survey
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COCO22 Enhances Oil Recovery Enhances Oil Recovery

Injection of COInjection of CO
22  has been used since 1972 in the   has been used since 1972 in the  

United States for significantly increasing oil United States for significantly increasing oil 
production in an economic and environmentally-production in an economic and environmentally-
friendly manner.friendly manner.
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Source: Larry Wikstrom et al., Ohio Geological 
Survey
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Domestic oil production obstaclesDomestic oil production obstacles

 COCO22  is not readily available at or near most oil fields  is not readily available at or near most oil fields 
in the U.S. and requires pipelines to transport – in the U.S. and requires pipelines to transport – 
which often is not geographically feasible.which often is not geographically feasible.

 Costs associated with bringing COCosts associated with bringing CO22  to oil fields are  to oil fields are 
extremely high and usually uneconomical, especially extremely high and usually uneconomical, especially 
for small to medium sized fields.for small to medium sized fields.

 Revenues from CORevenues from CO22-based EOR take long to realize -based EOR take long to realize 
and require very large, long-term investments.and require very large, long-term investments.
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An innovative, portable system for generating COAn innovative, portable system for generating CO22

and hydrogen from coal and/or biomass, directly at and hydrogen from coal and/or biomass, directly at 
the oil field, allowing for cost-effective COthe oil field, allowing for cost-effective CO22-EOR, -EOR, 

with an immediate additional revenue stream from with an immediate additional revenue stream from 
clean electricity generationclean electricity generation

~ Unique ~ Patented ~ First to Market ~~ Unique ~ Patented ~ First to Market ~
~ Solving Market Needs ~~ Solving Market Needs ~

Driver Gas Generation System (“DGGS”)
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  Benefits of the Benefits of the DGGSDGGS

 Portable COPortable CO22 production at the oil field – overcoming  production at the oil field – overcoming 
any geographic and economic constraintsany geographic and economic constraints

 COCO22 sequestration costs well below industry defined  sequestration costs well below industry defined 
“economically viable limits”“economically viable limits”

 Converting byproduct hydrogen into clean energy as Converting byproduct hydrogen into clean energy as 
immediate income stream generatorimmediate income stream generator

 Reduction in emissions of COReduction in emissions of CO  22
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The DGGS The DGGS ExplainedExplained

 A mobile, miniaturized, portable, and modular coal/A mobile, miniaturized, portable, and modular coal/
biomass processing systembiomass processing system

 Reforms coal and/or biomass into carbon dioxide Reforms coal and/or biomass into carbon dioxide 
and hydrogen at the oil field:and hydrogen at the oil field:

CC44HH66OO33 + 3H + 3H
22O + OO + O

22   4CO 4CO
22 + 6H + 6H

22

 Carbon dioxide (COCarbon dioxide (CO22) is used to extract the ) is used to extract the 

otherwise inaccessible oilotherwise inaccessible oil

 Hydrogen (HHydrogen (H22) is consumed on-site to produce ) is consumed on-site to produce 

clean electricityclean electricity
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“EOR on the back of a truck”

11

Pioneer Energy Confidential Information – Do Not Disclose



03/31/09              14

Environmental BenefitsEnvironmental Benefits

 Reduction of COReduction of CO22 emissions into the atmosphere emissions into the atmosphere

 Reductions of other harmful emissions from “dirty” Reductions of other harmful emissions from “dirty” 
coal-fired electricity generationcoal-fired electricity generation

 Coal and biomass are available nearly everywhere in Coal and biomass are available nearly everywhere in 
the United States at low costthe United States at low cost

 No CONo CO22  transportation infrastructures that are  transportation infrastructures that are 

detrimental to the environment are necessarydetrimental to the environment are necessary
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 America’s Green Oil™: America’s Green Oil™: The amount of carbon The amount of carbon 
sequestered in the Pioneer process is equal to or sequestered in the Pioneer process is equal to or 
greater than the amount of carbon in the oil greater than the amount of carbon in the oil 
recovered.recovered.  Thus, the oil produced is truly “green,”  Thus, the oil produced is truly “green,” 
since it has been fully “paid for” by the carbon since it has been fully “paid for” by the carbon 
sequestered to get it.sequestered to get it.

 America’s Green Electricity™America’s Green Electricity™: Using the hydrogen : Using the hydrogen 
produced from the coal and/or biomass, the Pioneer produced from the coal and/or biomass, the Pioneer 
Energy process produces electricity without emitting Energy process produces electricity without emitting 
COCO22 into the environment. into the environment.

America’s Green Oil™
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America’s Green Electricity™

 A typical small oil producer can use the Pioneer Energy 
system to generate one million cubic feet of CO

2
 a day and 

1.4 million cubic feet of hydrogen (equivalent to 2 MW of 
electricity).  Larger systems are also available.

 CO
2
 is sequestered underground in the field, generating 

about 100 extra barrels of America’s Green Oil™ per day, 
while the hydrogen is consumed on site to generate 
approximately 2 MW of emissions-free, America’s Green 
Electricity™.

 A typical small producer can make an extra $1.8m/year 
from oil at an oil price of $50/bbl.
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“Drawbacks to Conventional 
EOR in Midwest/Appalachia”

Source: Larry Wikstrom et al, Ohio Geological Survey

 Many operators/leaseholders per field

 Relatively small operating companies

 Large numbers of old wells in some fields

 Inexperienced work force – need to import/gain 
secondary/enhanced recovery experience

 Variety of reservoirs and range of heterogeneity and 
permeability
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Midwest and Appalachian Oil and Gas Fields
Source: Larry Wikstrom et al., Ohio Geological Survey
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Current CO
2
 Sources and Pipelines for EOR:

100 U.S. CO
2
 EOR projects underway

Note most of the U.S. not reachable by pipelines
Source: Larry Wikstrom et al., Ohio Geological Survey

Red and orange dots represent 
large oil fields fed by CO

2

pipelines from stationary CO
2
 

sources (large power plants, etc.)

19
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Oil & Gas Journal’s 2008 Survey shows CO
2
-EOR is 

250,000 bbls/day of U.S. oil production and rising

Source: Larry Wikstrom et al., Ohio Geological Survey
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Typical Appalachian Small Producer

 John & Lynn Allen, Inc.

 Location: Warren County (Sugar Grove, PA)

 John Allen (President) in the business since 1982

 Production down from a peak of 794 bbls/day in 1990 to 
only 11 bbls/day in 2008
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Typical Appalachian Small Producer

John & Lynn Allen, Inc.

1990 production – 794 bbls/day
1998 production – 375 bbls/day
2008 production – 11 bbls/day

22
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John Allen Inc. Field Characteristics

 Location of field: Warren County, Pennsylvania
 Reservoir Depth: varies – 863’ in valley; 1033’ in hill
 Number of producing wells: 49
 Number of low producing wells: 25
 Number of non-producing wells: 28
 Average distance between wells: 350 ft.
 Type of oil in reservoir: Light Crude
 Peak production 20 years ago: 794 bbls/day in 1990
 Peak production 10 years ago: 375 bbls/day in 1998
 Current production: 11 bbls/day (2008)

Source: John & Lynn Allen, Inc.
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Representative Depleted vs. Fresh 
Fields Operated by John Allen, Inc.
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Maps of John & Lynn Allen, Inc.Maps of John & Lynn Allen, Inc.

Pioneer Energy Confidential Information – Do Not Disclose



03/31/09              26

Maps of John & Lynn Allen, Inc.Maps of John & Lynn Allen, Inc.

26
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Intellectual PropertyIntellectual Property

  Pioneer Energy has one issued U.S. Patent, Pioneer Energy has one issued U.S. Patent, 
eight pending U.S. patents, one international eight pending U.S. patents, one international 
patent application, and one pending Canadian patent application, and one pending Canadian 
patent, encompassing patent, encompassing over 200 claimsover 200 claims. . 

  U.S. Patent No. 7,506,685U.S. Patent No. 7,506,685  issued on March 24,  issued on March 24, 
2009 (filed on March 29, 2006), “2009 (filed on March 29, 2006), “Apparatus and Apparatus and 
method for extracting petroleum from method for extracting petroleum from 
underground sites using reformed gasesunderground sites using reformed gases.” .” 
Claims are primarily directed to reformation of Claims are primarily directed to reformation of 
methanol and ethanol.  methanol and ethanol.  26 claims issued.26 claims issued.
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Dr. Robert ZubrinDr. Robert Zubrin
 Best-selling author of Best-selling author of Energy VictoryEnergy Victory

 An aerospace, nuclear and chemical engineer for An aerospace, nuclear and chemical engineer for 
decadesdecades

 45 R&D projects for NASA, the DOD, the DOE, and 45 R&D projects for NASA, the DOD, the DOE, and 
other government agencies, with high success other government agencies, with high success 
track recordtrack record

 Leads Pioneer Energy with an agile development Leads Pioneer Energy with an agile development 
team, working with him for over 12 yearsteam, working with him for over 12 years

 Taking space-age technology into the commercial Taking space-age technology into the commercial 
sector with a vision for a safer America and a sector with a vision for a safer America and a 
greener worldgreener world
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Dan HussainDan Hussain

 Serial entrepreneur; Co-Founder and former President of KD Serial entrepreneur; Co-Founder and former President of KD 
Secure, an intelligent safety and security companySecure, an intelligent safety and security company

 Leads Pioneer Energy’s intellectual property strategy and Leads Pioneer Energy’s intellectual property strategy and 
business development operationsbusiness development operations

 Inventor on three issued U.S. and International patentsInventor on three issued U.S. and International patents

 Graduate of MIT and the NASA AcademyGraduate of MIT and the NASA Academy

 Studied intellectual property law at Harvard Law School, and Studied intellectual property law at Harvard Law School, and 
pursuing a Ph.D. in Civil & Environmental Engineering at pursuing a Ph.D. in Civil & Environmental Engineering at 
Carnegie Mellon UniversityCarnegie Mellon University

 Siemens Westinghouse National Science AwardSiemens Westinghouse National Science Award
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Eyal AronoffEyal Aronoff
 Founding investor of Pioneer Energy since 2008Founding investor of Pioneer Energy since 2008

 Founding CTO of Quest SoftwareFounding CTO of Quest Software

 Public speaker on database management Public speaker on database management 
principlesprinciples

 Has invested $2M into Pioneer EnergyHas invested $2M into Pioneer Energy
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“New drilling and exploration might be more 
romantic than secondary work but often
not as profitable.”

E. V. O’Rourke, 1940, AAPG Bulletin,
Recent Secondary Recovery of Oil in Ohio
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