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• The world is currently in an energy transformation.

• Fossil fuels extraction technology is resulting in a 
worldwide exponential increase in the production of 
oil & gas.

• Water may be our most precious natural resource.• Water may be our most precious natural resource.

• What is the role of renewable energy?

• How do we maximize world energy production and 
concurrently minimize environmental impacts?



2013 Major Producers of Fossil Energy

1. United States*

2. Russia

3. Saudi Arabia3. Saudi Arabia

* Recent, October, 2013 (WSJ) 

Most experts predict the United States will be a

net exporter of oil & gas in the next 5-7 years.



• Courtesy of S. Holditch













• U.S. shale oil, much cheaper than North Sea crude used in 
Europe, are resulting in U.S. refiners to export processed fuel 
in all time high amounts to all corners of the world.

• Refined products, such as gasoline, diesel, and jet fuel shipped 
abroad, are still cheaper than that available from other sources.

• Even though U.S. demand has fallen, demand for U.S. refined • Even though U.S. demand has fallen, demand for U.S. refined 
products has increased all over the world.  Low sulfur content 
enhances this demand.

• Under current U.S. laws, the export of petroleum crude and gas 
is somewhat restricted (although this might change), but there 
is little restriction on the export of refined products. 



Remember:

GDP = Consumption

Investments

Government spending

Exports minus Imports

Conclusion:

When the U.S. becomes energy independent, 
the GDP goes up accordingly.  This is a 
major national issue.



GLOBAL THINKING ON U.S. EXPORT POSITIONS 
OF NATURAL GAS  

WITH THE BOOM OF FRACTURING RELATED OIL AND 

NATURAL GAS PRODUCTION IN THE U.S., EXPORTING 

NATURAL GAS (LNG) BECOMES A MAJOR ISSUE.NATURAL GAS (LNG) BECOMES A MAJOR ISSUE.

MANY IN THE EUROPEAN COMMUNITY, INCLUDING 

THE UKRAINE, POLAND, GERMANY, AND CONTIGUOUS 

COUNTRIES, ARE PLANNING ON GAS AS THE PRIMARY 

SUPPLIER OF ENERGY IN THE FUTURE.  THIS OPENS UP A 

MAJOR OPPORTUNITY FOR OUR DOMESTIC PRODUCTION.



ENERGY  SOURCES 

IN POLAND

M.J. M.J. 
GromiecGromiec



Where are gas-bearing shales 

located in Europe? 



Poland and natural gas
• Poland produces very small quantities and it is a net 

natural gas importer.

• Natural gas constitued 15 % of the total energy 
consumption in 2012.

• Poland imports natural gas primarily from Russia, • Poland imports natural gas primarily from Russia, 
Norway, and Germany.

• Russia transports its natural gas to Poland through the 
Yamal pipeline, in addition to transporting oil to 
Europe through Poland.

• A capacity of natural gas transport from Russia to 
Poland 

is 974 billion cubic feet (Bcf). 



Diversifying the natural gas imports

• As the result of the Crimea conflict, the EU is paying 

increased attention to the need for energy source 

divesification of its individual member states

• Poland has proposed joint purchases of natural gas by • Poland has proposed joint purchases of natural gas by 

EU member countries

• The current capacity of LNG terminals in Europe is not 

sufficent to replace supplies from Russia

• In Poland, LNG terminal under construction- 5 bcm

with option to expand up to 7.5 bcm



ARGENTINA HAS VAST AMOUNTS OF TIGHT NATURAL GAS, 

ALTHOUGH THE DEVELOPMENT THROUGH ENHANCED 

EXTRACTION IS NOT OCCURRING.  BOTH ARGENTINA AND CHILE 

IMPORT MOST OF THEIR FOSSIL FUEL, PRIMARILY FROM EAST 

ASIA (INDONESIA, ETC)







Vacuum Chamber Detection Cylinder











Key Points

• Major investments are being driven by a future of 
cheap, plentiful natural gas from shale.

• Water demand substantial---of concern in arid plays.

• Brackish groundwaters viable water source.• Brackish groundwaters viable water source.

• Reuse and recycling flowback/produced water can 
further reduce impacts on potable waters.

• There are opportunities (e.g. waste gas) to 
encourage water treatment.













Estimated Relative Cost per
Wet Ton Mile (Oil and Products)

Pipelines 0.5Pipelines 0.5

Rail 10-15

Trucks 20-30



Disciplines Related to Fracking of 
Tight Oil and Gas

• Description of  the Hydraulic Fracking Process
• Subsurface Fate and Transport, Oil and Gas
• Remediation of Frack Contaminated Water Wells
• Recovered Frack Water, Produced Water, and Mud Storage, 

Treatment, Reuse, and Disposal
• Redisposal or Off-Site Disposal Regulatory Issues---• Redisposal or Off-Site Disposal Regulatory Issues---

Exemptions to RCRA, and
Pending New Legislation Triggering Non-Exempt 

Chemicals Under The Safe Drinking Water Act
• Litigation     
• Selected Treatment and Water Reuse
• Frack Chemical Issues, Inclusion/Exclusion
• Water Demand per Produced Energy (new/reuse)
• Cost/Benefit/Risk Analysis for Fracking
• Possible Air Contamination Issues, Gas VOCs, etc.





The American West Uses Solar and Wind
to Augment Energy Production
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