












Shale Gas Will Rock the World
(WWall Street Journal, 5/10/2010)

Huge discoveries of natural gas promise to shake up the 
energy markets and geopolitics.  And that’s just for starters. 

Th ’ l ti b i i ht d f tThere’s an energy revolution brewing right under our feet. 

Over the past decade a wave of drilling around the world hasOver the past decade, a wave of drilling around the world has 
uncovered giant supplies of natural gas in shale rock.  By 
some estimates, there’s 1,000 trillion cubic feet recoverable in 
N h A i l h l h i ’ lNorth America alone—enough to supply the nation’s natural 
gas needs for the next 45 years.  Europe may have nearly 200 
trillion cubic feet of its own. 



SPILL IN THE GULF 

Obama Says He’ll Push 
For Clean Energy Bill 

__________________________________________________________

Adding Up Costs of ‘Fossil Fuel Addiction’
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February 15, 2010, Dow Jones, Ian Talley 
WASHINGTON (Dow Jones)--State regulators are doing a good job overseeing a key natural gas production technique called hydrofracking and 
there's no evidence the process causes water contamination, a senior federal environment official said Monday. 
Environmentalists and some lawmakers are pressing to give the Environmental Protection Agency federal oversight of the process, concerned 
that the drilling technique is contaminating water suppliers. 
State regulators and the natural gas industry have been fighting against federal regulation saying it could prevent or delay development ofState regulators and the natural gas industry have been fighting against federal regulation, saying it could prevent or delay development of
trillions of cubic feet of new resources. 
The process, which injects water, sand and a small amount of chemicals into natural gas reservoirs under high pressure, has opened new deposits 
to development, dramatically expanding estimates for domestic production. 
"I have no information that states aren't doing a good job already," Steve Heare, director of EPA's Drinking Water Protection Division 
said on the sidelines of a state regulators conference here. He also said despite claims by environmental organizations, he hadn't seen any 
d d h h h d f ki i i lidocumented cases that the hydro-fracking process was contaminating water supplies.
In its 2011 budget, the EPA is seeking to spend $4 million to study the environmental impacts of the process. 
Bill Kappel, a U.S. Geological Survey official, said contamination of water supplies is more likely to happen as companies process the waste 
water from hydrofracking. In some instances, municipal water systems that treat the water have reported higher levels of heavy metals and 
radioactivity. 
"Treatment of the [waste] water hasn't caught up with the hydro-fracking technology," Kappel said. [ ] g p y g gy, pp
But both re-injection of that waste water and water treatment at the surface is already regulated by the federal government under the Safe 
Drinking Water and Clean Water Acts. 
Although legislation in the House and Senate to bring greater federal oversight of the hydro-fracking process hasn't gained momentum, Heare 
said even if such proposals are approved, it wouldn't likely have a dramatic affect on regulation. States would still have the right under the Safe 
Drinking Water Act to use their own regulatory standards. 
Th N ti l A i ti f R l t Utilit C i i h h d t i t i t t ' i i i ht f il d ti itiThe National Association of Regulatory Utility Commissioners has pushed to maintain state's primacy in oversight of oil and gas activities. 
Contrary to some press reports, Heare also noted that the EPA wasn't conducting any current investigations linking hydrofracking to water 
contaminations. 
Companies such as Range Resources Corp. (RRC), EOG Resources Inc. (EOG), Devon Energy Corp. (DVN), Royal Dutch Shell PLC (RDSA)
and Chesapeake Energy Corp. (CHK) say the process is multiplying their reserves. For example, the Marcellus deposit that lies under
Pennsylvania, Virginia, Ohio and New York is estimated to hold more than 500 trillion cubic feet, compared to total conventional natural-gas 
resource estimates in the U.S. of around 378 trillion cubic feet, according to the U.S. Geological Survey. 

http://online.wsj.com/
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• The technique of hydraulic fracturing is used to increase or restore the rate at which 
fluids, such as oil, gas or water can be produced from a reservoir, including, , g p , g
unconventional reservoirs such as shale rock or coal beds. Environmental concerns Environmental concerns 
regarding hydrofracturing techniques include potential for contamination of aquifers potential for contamination of aquifers 
with fracturing chemicals or waste fluidswith fracturing chemicals or waste fluids. On the other hand, hydraulic fracturing is 
applied to remediation of environmental waste spills.

• The process of hydraulic fracturing is used to enable the production of natural gas and• The process of hydraulic fracturing is used to enable the production of natural gas and
oil from rock formations deep below the earth’s surface (generally 5,000-20,000’) that 
otherwise do not posses sufficient porosity and permeability to allow the natural gas and 
oil to flow up the borehole to be recovered at the surface of the earth. Creating 
conductive fractures in the rock is essential to produce hydrocarbons due to the 
extremely low natural permeability of shale reservoirs (measured in the microdarcy toextremely low natural permeability of shale reservoirs (measured in the microdarcy to
nanodarcy range). The fracture provides a conductive path connecting a larger area of 
the reservoir to the well, thereby increasing the area from which natural gas and liquids 
can be recovered from the targeted formation.

• Hydraulic fracturing for stimulation of oil and natural gas wells was first used in the 
U it d St t i 1947 It fi t d i ll i 1949 d b f itUnited States in 1947 It was first used commercially in 1949, and because of its success 
in increasing production from oil wells was quickly adopted, and is now used worldwide 
in tens of thousands of oil and natural gas wells annually. 

• An estimated 90% of the natural gas wells in the U.S. rely on hydraulic fracturing to 
produce natural gas at economic rates.



http://www energyindepth org/2010/06/debunking gaslandhttp://www.energyindepth.org/2010/06/debunking-gasland
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• Approximately 400 Tcf  of Shale Gas could be economically developed with a gas price 
at or below $6/MMBtu at the well-head.

• “feast or famine” expectations for U.S. natural gas supply, associated with price swings 
and policy changes, have often led to costly investment decisions in the past.

• With over 20,000 shale wells drilled in the last 10 years, the environmental record of 
shale gas development is for the most part a good one. g p p g

• One must  recognize the inherent risks of the oil and gas business and the damage that 
can be caused by just one poor operation; the industry must continuously strive to 
mitigate risk and address public concerns.

• The environmental impacts of shale development are manageable but challenging.The environmental impacts of shale development are manageable but challenging.
• The protection of freshwater aquifers from fracture fluids has been a primary objective of 

oil and gas field regulation for many years. Good oil-field practice and existing legislation 
should be sufficient to manage this risk.

• Water supply and disposal issues where they exist could be addressed by requiringWater supply and disposal issues, where they exist, could be addressed by requiring
collaboration between operators on a regional basis to create integrated water usage and 
disposal plans. In addition, complete transparency about the contents of fracture fluids, 
which are for the most part benign, and the replacement of any potentially toxic 
components where they exist, could help to alleviate public concern.













Schrader Well Drilling (Carbon, Indiana)
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FRACTURING FLUID ADDITIVES, MAIN COMPOUNDS AND COMMON USES

Additive Type Main Compound Purpose Common Use of Main Compound
Acid Hydrochloric acid or 

m riatic acid
Helps dissolve minerals and initiate cracks in 
the rock

Swimming pool chemical and cleaner 
muriatic acid the rock 

Antibacterial agents Glutaraldehyde Eliminates bacteria in the water that produce 
corrosive by-products 

Disinfectant; sterilizer for medical and dental 
equipment 

Breaker Ammonium Persulfate Allows a delayed break down of the gel Used in hair coloring, as a disinfectant, and in the 
manufacture of common household plastics 

Corrosion inhibitor Formamide Prevents the corrosion of the well casing Used in pharmaceuticals, acrylic fibers and plastics 

Crosslinker Borate salts Maintains fluid viscosity as temperature Used in laundry detergents hand soaps andCrosslinker Borate salts Maintains fluid viscosity as temperature 
increases 

Used in laundry detergents, hand soaps and 
cosmetics 

Friction reducer Petroleum distillate “Slicks” the water to minimize friction Used in cosmetics including hair, make-up, nail and 
skin products 

Gel Guar gum or hydroxyethyl 
cellulose 

Thickens the water in order to suspend the 
sand 

Thickener used in cosmetics, baked goods, ice 
cream, toothpaste, sauces and salad dressings 

Iron control Citric acid Prevents precipitation of metal oxides Food additive; food and beverages;Iron control Citric acid Prevents precipitation of metal oxides Food additive; food and beverages; 
lemon juice ~7% citric acid 

Clay stabilizer Potassium chloride Creates a brine carrier fluid that prohibits fluid 
interaction with formation clays 

Used in low-sodium table salt substitute, medicines 
and IV fluids 

pH adjusting agent Sodium or potassium 
carbonate 

Maintains the effectiveness of other 
components, such as crosslinkers 

Used in laundry detergents, soap, water softener 
and dishwasher detergents 

Proppant Silica, quartz sand Allows the fractures to remain open so the Drinking water filtration, play sand, concrete and pp , q p
gas can escape 

g , p y ,
brick mortar 

Scale inhibitor Ethylene glycol Prevents scale deposits in the pipe Used in household cleansers, de-icer, paints and 
caulk 

Surfactant Isopropanol Used to reduce the surface tension of the 
fracturing fluids to improve liquid recovery 
from the well after the frac 

Used in glass cleaner, multi-surface cleansers, 
antiperspirant, deodorants and hair color 

Water Water Used to expand fracture and deliver proppant 
(sand) 

Landscaping, manufacturing 







Source: Halliburton Presentation to OCC – March 2010



















Sample #1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11
Specific Gravity 1.026 1.036 1.019 1.012 1.07 1.1 1.17 1.105 1.066 1.02
pH 7.92 7.51 7.91 6.61 6.72 6.68 6.05 7.11 7.04 6.83
Bicarbonate 1,010 717 1,190 259 183 193 76 366 366 839 94
Chloride 19 400 29 400 10 000 6 290 59 700 87 700 153 000 96 400 58 300 11 500 19 730Chloride 19,400 29,400 10,000 6,290 59,700 87,700 153,000 96,400 58,300 11,500 19,730
Sulfate 34 0 88 67 0 0 0 670 479 0 3,100
Calcium 630 1,058 294 476 7,283 10,210 20,100 4,131 2,573 282 451
Magnesium 199 265 145 49.6 599 840 1690 544 344 40.7 1,330
Barium 49.4 94.8 6.42 6.24 278 213 657 1.06 5.1 97.4
Strontium 107 179 44.7 74.3 2,087 2,353 5,049 178 112 45.3
Total Iron 4.73 25.7 8.03 14 27.4 2.89 67.6 26.4 33.8 63.4 0
Aluminum 0.17 0.21 0.91 0.38 0.18 0 0.1 0.17 0.78 1.12
Silica 33.8 40.7 33.2
Boron 28 2 27 1 26 7 8 82 45 1 73 1 80 4 94 5 65 7 4 79 4 5Boron 28.2 27.1 26.7 8.82 45.1 73.1 80.4 94.5 65.7 4.79 4.5
Potassium 192 273 78.7 85.8 977 1,559       2,273       2,232       1,439       135
Sodium 10,960 16,450 5,985 3,261 26,780 39,990 61,400 54,960 32,600 7,048 11,307
TDS 33,300 49,300 18,200 10,800 98,600 144,000 252,000 160,000 97,700 20,200 36,092
TSS 57 246 50 30 10 12 32 120 13,762 1,004
TOC 89 64 133 180 218 70 143 266 235 344

fbw fbw pw pw pw fbw

Source: Halliburton Presentation to OCC – March 2010



Source: Halliburton Presentation to OCC – March 2010
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FY 2007 FY 2008 FY 2009 FY 2010 FY2011FY 2007 FY 2008 FY 2009 FY 2010 FY2011
Inspections

Well Site 67,666 74,873 73,661 58,434 52,237

UIC 9,870 9,865 9,844 8,280 6,188

Total 77,536 84,738 83,505 66,714 58,425
Complaints

Pollution 1,377 1,201 1,079 926 933

Other 1,939 1,928 1,731 1,689 1,725
Fi ($)*Fines ($)*

Assessed $395,386 $245,750 $450,400 $127,800 $235,500

Collected $316,736 $227,250 $294,600 $97,650 $199,250

UIC = Underground Injection Control - EPA program for Class 2 Wells

Updated 8/10/2011





(current technologies) (new technologies also)





*Includes generation by 
agricultural waste landfillagricultural waste, landfill 
gas recovery, municipal 
solid waste, wood, 
geothermal, non-wood 
waste, wind, and solar.

** Includes generation by 
tires batteries chemicalstires, batteries, chemicals, 
hydrogen, pitch, purchased 
steam, sulfur, and 
miscellaneous 
technologies.

Sum of components may 
not add to 100% due tonot add to 100% due to 
independent rounding.

Source: U.S. Department of 
Energy, Energy Information 
Administration, Power Plant 
Operations Report (EIA-
923) 2008 li i923); 2008 preliminary 
generation data.

January 2010
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The Madness of New York
(WWall Street Journal, 12/16/2010, p. A22)

New York State urgently needs more jobs  and new tax revenue, 
so naturally its political class has decided to reject one of the bestso naturally its political class has decided to reject one of the best 
economic opportunities in decades.

American was suddenly able to extract, cost-effectively, huge 
amounts of natural gas from tightly packed shale rocks. 

Instead, New York has imposed a de facto drilling moratorium 
because of dubious environmental fears.because of dubious environmental fears. 

No wonder the once great Empire state can’t pay its bills and 
keeps losing taxpayers to places that want their citizens to prosper. 








