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Introduction – Convergence of Factors

Clean Air Concerns
Conventional Fuel Costs

Energy Security
Climate Change Concerns

Agriculture Interests
Technological Advances

Entrepreneurial Opportunities
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ALTERNATIVE ENERGY DEVELOPMENTS

Conventional Energy Sources:
• Oil

- Louisiana  ranks 4th in the nation in crude oil production behind TX, AK, and CA.
- Louisiana state lands oil production (2007)  = 54 million barrels
- Louisiana state lands proved reserves (2007) = 458 million barrels
- Louisiana OCS oil production (2007) = 372 million barrels
- Louisiana OCS proved reserves (2007) = 3.32 billion barrels
- Louisiana proved reserves (state lands and federal offshore) = 3.778 billion barrels or about 18%  

of U.S. total
• Natural Gas

- Including output from the OCS, Louisiana ranks 2nd in the nation in natural gas production 
- Louisiana state lands gas production (2007)  = 1.257 trillion cubic feet (tcf) dry natural gas
- Louisiana state lands proved reserves (2007) = 10.045 tcf dry natural gas
- Louisiana OCS gas production (2007) = 2.066 tcf dry natural gas
- Louisiana OCS gas reserves (2007) = 11.090 tcf dry natural gas
- Louisiana proved reserves (state lands and federal offshore) = 21.135 tcf dry natural gas or 

about 9%  of U.S. total with 831 million barrels of natural gas liquids
• Coal (Lignite)

- Louisiana has an estimated 1 billion tons of identified coal reserves consisting entirely of lignite. 
- Louisiana’s two operating lignite mines have over 300 million tons of recoverable lignite.

Source: EIA (October, 2008)

Energy Picture for Louisiana
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Conventional Energy : Natural Gas

USGS estimates a mean 
of 20.8 tcf of 
undiscovered natural 
gas and a mean of 600 
million barrels of 
undiscovered natural 
gas liquids.
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• Net generating capacity of 92.6 million megawatthours (2005)
• In 2005, 58% of generating capacity came from electric utilities and 42% came 

from independent power producers (IPPs) and cogeneration.
• Louisiana is a marginal net importer of electricity.
• PSC/Entergy has a pilot green pricing program with a 2.5 cent/kWh premium.

Louisiana Electricity Generation
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Energy Picture for Louisiana

Non-Conventional Energy Sources:

• Heavy Oil (Est. 2 billion barrels – new production techniques 
promising)

• Potential CO2 Enhanced Oil Recovery (Est. 9.4 billion barrels)
• Petroleum Coke (LA produces an est. 10 million tons annually)
• Coal/Petroleum Coke Gasification (Two recently announced major 

projects – ~340 bcf synthetic natural gas)
• Shale Gas (Haynesville play-estimated recoverable gas = 34 tcf)
• Coal Bed Methane (Est. 1 trillion cu.ft. in Gulf Coast deposits)
• Coal-Derived Liquids (CTL costly ~$1 billion/10,000 bpd)
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Unconventional Energy : CO2-Enhanced Oil Recovery (CO2-EOR)
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Unconventional Energy : CO2-Enhanced Oil Recovery (CO2-EOR)

Source: Pone & Kim (2006)
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Unconventional Energy : CO2-Enhanced Oil Recovery (CO2-EOR)
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Unconventional Energy : CO2-Enhanced Oil Recovery (CO2-EOR)
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Bossier-Haynesville Drilling Activity

Gas in Place = 250 – 320 TCF
Estimated Recoverable Gas = 34 TCF

ALTERNATIVE ENERGY DEVELOPMENTS

Unconventional Energy : Shale Gas
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Waste-to-Energy:  Waste Heat Recovery

With Louisiana’s energy intensive industries, there should be good 
energy potential from waste heat recovery. 
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Waste-to-Energy: Tire-Derived Fuel
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Renewable Energy Sources:
• Hydroelectric (Sabine River Authority, Louisiana Hydroelectric)
• Hydrokinetic (Mississippi River possibilities)
• Wave
• Tide
• Geothermal – Some potential for direct heat along AR and TX borders
• Geopressured-Geothermal (Good potential LA and TX)
• Solar – some potential (2007 LA solar tax credit bill)
• Wind – some potential along coast (LA authorizes lease of state-owned  

lands for wind power production)
• Biomass – good potential (forest residues, mill residues, agricultural 

residues, urban wood wastes, e.g. bark, wood chips, bagasse, rice hulls)
• Biogas – anaerobic digestors
• Biofuels – good potential (grain/sugar ethanol, biodiesel, cellulosic 

ethanol, green diesel and gasoline, butanol, diesel/jet fuel from algae, 
pyrolysis liquids, syngas liquids)

Energy Picture for Louisiana
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Renewable Energy: Hydrokinetic

• Typical installation 
includes six turbines

• Mounted on piling 
below shipping traffic

*Being considered for the Mississippi River

16



ALTERNATIVE ENERGY DEVELOPMENTS

Renewable Energy: Wave
“European Ocean Energy Association”

•Seadog pump (TX A&M GOM)
•Pelton turbine – AquaBuOY
•Oscillating wave system
•Seawave slot-cone generator
•Wave dragon
•Giant Sea-Snake generator
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Renewable Energy: Tide

SeaGen, Northern Ireland
Rance Tidal Power Plant
Rance River, France

East River, NY
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Geopressured resources have three energy forms: thermal, kinetic and chemical energy. These three forms of
energy can be converted to higher value forms of energy using available technologies. The thermal energy can
be converted to electricity using a geothermal binary turbine. The kinetic energy can be converted to electricity
with an hydraulic turbine. Dissolved methane gas (chemical energy) can be separated and sold, burned,
compressed, liquefied, converted to methanol or to electricity by fueling a turbine. Flow rates can vary between
10,000 and 100,000 barrels per day (BPD), and temperature range from 100 to 250 degrees Celsius. Bottom
hole pressures are 12,000 – 18,500 pounds per square inch absolute (psia). Salinity is present in the amount of
20,000 – 200,000 milligrams per liter (mg/l), and between 23-100 standard cubic feet (scf) of gas exist in each
barrel of fluid.

ALTERNATIVE ENERGY DEVELOPMENTS

Renewable Energy : 
Geopressured Geothermal
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Renewable Energy : Geopressured Geothermal

Estimates of the energy potential of this undeveloped resource range as high as 160,000 quadrillion
BTUs (quads). The USGS has estimated that there are 5,700 quads of recoverable gas and 11,000
quads of thermal energy in the onshore Gulf Coast reservoirs without regard to economics . The
energy consumption of the United States is presently 100 quads per year; this resource could
conservatively provide a portion of the domestic energy supply for many centuries.

Geological formations located in the northern Gulf of Mexico contain large reservoirs of hot, saline
brine under abnormally high pressure and temperatures. This resource has been estimated by
various researchers to contain from 150 - 5,000 TCF of recoverable methane and up to 11,000 quads
of thermal energy in sandstone pore fluids to a depth of 22,500 feet. This is equivalent to many times
more than the presently known conventional methane resources in the United States. This resource
contains chemical energy in the form of methane dissolved in pressurized brine, thermal energy
consisting of hot brines at high temperature (225°F+) which could be used for secondary
hydrocarbon recovery or electricity generation, and mechanical energy generated through high brine
flow rates (20,000+ barrels per day) which could be utilized to drive turbines to generate electricity.
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Renewable Energy : 
Geopressured Geothermal
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Renewable Energy : Geopressured Geothermal
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Renewable Energy : Geopressured Geothermal
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Renewable Energy : Solar

2007 LA solar tax credit bill 24
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Renewable Energy :  Biomass 
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Renewable Energy :  Biomass 

•Annual wood and agricultural residue production in Louisiana are 
potentially available for biomass energy or other uses.  Together, they 
could produce 6,620 million kWh and power 22% of Louisiana homes. 

• Approximately 98% of the wood milling residues (bark, sawdust, etc.), 
96% of the sugarcane bagasse, and 54% of the rice hulls are already 
being used for energy and other purposes and are not included in the 
numbers provided in the bullet above (source: LSU AgCenter, 2006).

• LDEQ lists 22 facilities with air permits that use biomass as an energy source.
• NREL (2005) listed Louisiana biomass resource availability as:
Forest residues  ~3.384 million dry tons
Primary mill residues  ~3.577 million dry tons
Secondary mill residues ~ 33 thousand dry tons
Urban wood residues ~ 474 thousand dry tons
Crop residues  ~ 4.335 million dry tons 
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Renewable Energy :  Biogas

• Landfill Methane
• Anaerobic Digestion
• Methane from Manure Management  (NREL 

estimates Louisiana resource availability of 6,000 tons 
methane per year)

• Methane from Domestic Wastewater (NREL estimates 
Louisiana resource availability of  7,000 tons methane per 
year) 
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Renewable Energy :  Biogas 

Three active landfill methane projects in LA.
 Resource availability for Louisiana estimated 
at 166,000 tons methane per year (NREL, 2005)

Methane from Landfills
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Renewable Energy:  Biogas

•DOE (1998) found that it is feasible to 
capture and use over a third of biogas 
potential from landfills, animal waste, 
and sewage or about 1.25 quadrillion 
Btu (about 6% of all natural gas used in 
the U.S).
•In Sweden, biogas from organic 
wastes fuels city buses, garbage 
trucks, taxi cabs, even a train.
•Over 4,000 anaerobic digesters have 
been built in Germany.
•A new generation of AD has been 
developed in the UK to help solve the 
problem of shortage of landfill sites.

Anaerobic Digestion
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Renewable Energy: Biofuels
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Renewable Energy: Biofuels

Source:  Gary Breitenbech LSU AgCenter
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Renewable Energy: Biofuels

Potential annual biofuel production from Louisiana resources estimated at 880 million gallons ethanol and 64 
million gallons of biodiesel (McGee, LDNR, 2007).  Assumes entire crop production is utilized for energy 
crop production, one-half of the Conservation Reserve Program is utilized for energy crop production, and all of 
the cellulosic component of MSW is converted to ethanol.
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Fragione, J.  2008.  Land Clearing and the Biofuel Carbon Debt.,
Science online version.  Planting corn on former cropland that has been idled through the 
Agriculture Department’s Conservation Reserve Program causes a 48-year “carbon debt”, 
while land conversions in Brazil, Indonesia, and Malaysia result in increased emissions 
that  take from 17 to 423 years to work off through ethanol emissions savings.

Continuously-grown corn leads to heavy use of fertilizers, early return of land in conservation 
programs to production, and the conversion of marginal lands to high-intensity cropping. All of 
these bring with them well-known environmental problems associated with intensive farming: 
persistent pest insects and weeds, pollution of groundwater, greater irrigation demands, less 
wildlife diversity, and the release of more carbon dioxide. Carbon dioxide is a greenhouse gas 
that contributes to global climate change. Ironically, one of the touted benefits of biofuels is to 
help alleviate global climate change, a benefit that is considerably diluted under a high-
intensity agriculture scenario.  (Position statement - Ecological Society of America).

According to a recent study, increasing production of 
corn-based ethanol to meet alternative fuel goals may 
worsen the “dead zone” that plagues the Gulf of Mexico.

Environmental Concerns for Biofuels

ALTERNATIVE ENERGY DEVELOPMENTS
Renewable Energy: Biofuels
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Project Better Place
Denmark

ALTERNATIVE ENERGY DEVELOPMENTS

Transportation:  Alternative Fuels/Vehicle Technologies

Illustrative example of GHG reductions and petroleum savings for (1) various technology-
only approaches and (2) combinations of vehicle technologies with alternative fuels. The 
reductions relative to today’s conventional gasoline vehicle are shown. Note that the size 
and position of the bubbles are illustrative and assumptions-driven.  Source:  EPA

34



ALTERNATIVE ENERGY DEVELOPMENTS

Transportation:  Alternative Fuels/Vehicle Technologies
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Louisiana has one of the best hydrogen infrastructures in the nation (behind only California 
and Texas).  Dozens of hydrogen-producing and hydrogen-using facilities are linked  by 
hydrogen pipelines stretching for hundreds of miles with connections in both Mississippi and 
Texas.  Total production is estimated to be about 735 million cubic feet/day.  Louisiana is well 
positioned for a future hydrogen (fuel cell) economy.

Transportation:  Alternative Fuels/Vehicle Technologies

36



ALTERNATIVE ENERGY DEVELOPMENTS

Energy Consumption by Energy Source 2003-2007

Renewable Energy
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All Sources of Energy Will be Needed

ALTERNATIVE ENERGY DEVELOPMENTS
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The Clean Energy Tree

Source: Cambridge Energy Research Associates, The Future of Clean Energy
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