Hydraulic Fracturing-Shale Gas
Can We Count on it Yet?


Oil and gas companies have known of shale gas for some time now, but until recently the cost of recovering the gas made it uneconomical.  However, with advancements in “hydraulic fracturing” technology, shale gas is now poised to revive domestic gas supply, and possibly shift geo politics on a global scale, as shale gas plays are discovered throughout the world.
  The immense amount of actual forecast recoverable gas is sufficient to keep the forecast price of gas low for many years to come.  Most forecasters are forced to continue adjusting their price forecasts downward as the amount of recoverable gas continues to rise.  


One possible hindrance to the shale gas “revolution” is uncertainty over possible environmental sanctions or regulations concerning water contamination by “fracking” liquids.  New York has already imposed a shale gas moratorium until further analysis of the potential contamination threat is complete. Furthermore, a legislator in Pennsylvania is petitioning the state government to halt further gas drilling until the environmental risks are more closely examined
. EPA expects to initiate the study in early 2011 and to have the initial study results available by late 2012.
  The results of the studies on a state and national level will affect the market price of shale gas, but with the immense amount of recoverable gas, it is believed that most producers could absorb any extra environmental costs associated with the fracturing process.

Below is a summary of positives and negatives associated with shale gas and hydraulic fracturing.

Positives

A Massive Amount of Shale Gas

· A report by Black and Veatch predicts natural gas will surpass coal as the leading U.S. source of power generation in 2035, and expects gas’ share of the energy mix to increase from approximately 21% in 2011 to 40% in 2035.  This is partly due to gas shale production from hydraulic fracturing, the “new kid in town”, and is increasing domestic natural gas supply near eastern U.S. population centers.

· The abundance of shale gas is overwhelming.  According to Aubrey McClendon, CEO of Chesapeake Energy, in an interview with CBS’s Leslie Stahl, "In the last few years, we've discovered the equivalent of two Saudi Arabias of oil in the form of natural gas in the United States. Not one, but two.”  A clarifying question reveals the magnitude of that statement.  "Wait, we have twice as much natural gas in this country, is that what you're saying, than they have oil in Saudi Arabia?" Stahl asked.  "I'm trying to very clearly say exactly that," McClendon replied.

· According to the Annual Energy Outlook (“AEO”) 2011, produced by the Energy Information Association, “The technically recoverable unproved shale gas resource is 827 trillion cubic feet (as of January 1, 2009) in the AEO2011 Reference case, 480 trillion cubic feet larger than in the Annual Energy Outlook 2010 (AEO2010) Reference case, reflecting additional information that has become available with more drilling activity in new and existing shale plays.” The larger resource leads to about double the shale gas production and over 20 percent higher total lower 48 natural gas production in 2035, with lower natural gas prices, than was projected in the AEO2010 Reference case

· There are possible hydraulic fracturing sites across large portions of the country, and production or exploration is occurring in over 30 states.

Shale Gas provides an Economic Boost and Reduces Demand on Foreign Energy

· Oil and gas companies are paying property owners large sums of money to drill on their land, creating instant “shaleionaires”.  Last year, shale drilling generated almost $6 billion in Louisiana in new household earnings. As the rest of the nation plunged into a recession, the region added over 57,000 local jobs.

· The natural gas industry has seen a dramatic turnaround since 2008, with promising prospects that shale gas will supply the U.S. gas market for several decades at reasonable cost. Advances in technology in the form of horizontal drilling and hydraulic fracturing have made this development possible. The energy guru Daniel Yergin has called this development the biggest energy innovation of this century. The effect of shale gas on the U.S. and worldwide energy markets will be nothing short of remarkable. It will likely change the dynamics of geopolitics, including decreasing the demand for Russian gas and increasing LNG imports by European countries. With an abundance of domestic natural gas, the U.S. will be able to rely much less heavily on foreign sources of gas, such as LNG. Predictions of lower and more stable natural gas prices should increase the domestic demand for natural gas, especially in the electric power and transportation sectors as they face greenhouse gas regulations.

· One of the biggest effects of the shale boom will be to give Western and Chinese consumers fuel supplies close to home—thus scuttling a potential natural-gas cartel. Remember: Prior to the discovery of shale gas, huge declines were expected in domestic production in U.S., Canada and the North Sea. That meant an increasing reliance on foreign supplies—at a time when natural gas was becoming more important as a source of energy.

Producers are Taking Steps to Alleviate Environmental and Safety Concerns
· McClendon also addressed the potential safety risks of hydraulic fracturing. “"What would happen if you go down to dig for shale and you have an explosion and you destroy a whole part of the country?" Stahl asked. 

"It cannot happen, okay?" McClendon replied. "Because we're not a mile underneath the surface of the ocean. And if something was to get away - and there are incidents where wells have loss of control - you can go fix it.  An underground explosion is impossible because there's no oxygen or anything to ignite a blast.”

· An important concern of the public is the possible contamination of water supply by the fracking fluid forced into wells to release the gas from the shale formation.  “In a Dec 2 release, America’s Natural Gas Alliance, Independent Petroleum Association of America, and American Exploration & Production Council said they support the efforts of the Ground Water Protection Council and the Interstate Oil and Gas Compact Commission to create a state-based system for disclosing the contents of hydraulic fracturing fluids on a public registry.  The registry, in which companies will provide disclosure data on a well-by-well basis for all federal, state and private lands, is expected to be launched in December”

Negatives

The perceived negative consequences associated with the hydraulic fracturing process are primarily related to the possible environmental impact. Water contamination is continually disputed between proponents of and antagonists to hydraulic fracturing.  Proponents typically point out that the drilling levels are well below aquifers; therefore, it is virtually impossible to contaminate the drinking water in a drilling area.  Antagonists point to many possible points of contamination during the drilling process.  A documentary titled “Gasland” and a story on “60 Minutes” highlighted the purported dangers of hydraulic fracturing and increased public awareness of these dangers.  Governmental commissions at the federal and state levels are studying the possible negative consequences of the drilling process.
The above mentioned story on “60 Minutes” can be found here: http://www.cbsnews.com/video/watch/?id=7054210n
Public perception

· Among those who are aware of the controversy surrounding hydraulic fracturing, 81% of Pennsylvanians are "very" or "somewhat" concerned about the potential for Pennsylvania drinking water sources to be compromised by fracking.  Similarly, while fewer residents in New York are aware of the controversy, 88% are concerned about the potential threat fracking poses to drinking water.  On a national scale, 57% of surveyed Americans are "very aware," "somewhat aware" or "not very aware" of the controversy, and for those very or somewhat aware, 69% have some level of concern.  

· “The survey showed that more than half of Americans who are very/somewhat aware of fracking think state and federal officials are not responding adequately to require disclosure of hydraulic fracturing fluids. And, according to the survey, 72% of those polled would tell policymakers that "when it comes to energy production that requires large amounts of water or where water quality is in jeopardy as a result of the energy production, my vote would be for coming down on the side of the public's health and the environment. We should favor cleaner energy sources that use the least water and involve the lowest possible risk to the public and environment."  

· "More than four out of five Pennsylvania residents (82 percent, well over the national level of 73 percent) who are very/somewhat aware of fracking would be 'very concerned' (67 percent compared to 58 percent nationwide) or 'somewhat concerned' (15 percent) to 'have such an energy project close enough to your home that there was even a small chance that it could have an impact on your drinking water,'" according to the Pennsylvania survey.  
· "More than four out of five New York state residents (83 percent) would 'strongly support' (59 percent, compared to 49 percent nationwide) or 'somewhat support' (24 percent) 'tighter public disclosure requirements as well as studies of the health and environmental consequences of the chemicals used in natural gas drilling,'" according to the survey. "Fewer than one in five (14 percent) would oppose requiring such additional disclosure. Support in New York City is at the same level of 83 percent, though an even higher 62 percent say they 'strongly support' stronger disclosure requirements."

Water contamination

· Several other concerns linger over fracking, as well as other aspects of gas drilling — including the design and integrity of well casings and the transport and potential spilling of chemicals and the millions of gallons of water required for just one fracking job.

· Water is needed during the process, and it is a central component of the waste products. Potential impacts to drinking water supplies have been suggested from many recent reports.  Fracturing fluids can be up to 99% water. The volume of water needed for hydraulic fracturing varies by site and by type of formation. Fifty thousand to 350,000 gallons of water may be required to fracture one well in a coal bed formation while two to five million gallons of water may be necessary to fracture one horizontal well in a shale formation. Water used for fracturing fluids is acquired from surface water or groundwater in the local area. 
  
· Wastewaters from the hydraulic fracturing process may be disposed in several ways. Flow-back water following fracturing may be returned underground using a permitted underground injection well, discharged to surface waters after treatment to remove contaminants; or applied to land surfaces. Not all fracturing fluids injected into the geologic formation during hydraulic fracturing are recovered. Estimates of the fluids recovered range from 15-80% of the volume injected depending on the site. Some companies reuse flow-back to hydraulically fracture more than one well as a way of conserving water and recycling the fluids.  Potential risks to surface and underground sources of drinking water might occur at various points in the hydraulic fracturing process.  Contaminants of concern to drinking water include fracturing fluid chemicals and degradation products and naturally occurring materials in the geologic formation (e.g. metals, radionuclides) that are mobilized and brought to the surface during the hydraulic fracturing process.

State regulations

· Arkansas

· Natural gas drillers in Arkansas will need to start reporting the contents of hydraulic fracturing fluids to the state’s Oil and Gas Commission on Jan. 15, 2011, according to a new rule approved by the Commission.  The rule was spurred by public concern over water safety in the heavily drilled Fayetteville Shale region of Arkansas.  According to the new rule, frack fluids must be reported by companies on a well-by-well basis. Master lists of chemicals used during fracking will be made public. However, the combinations of chemicals and additives each company uses will not be listed, to avoid revealing a company’s proprietary formula.  The rule includes a framework under which companies operating in the state will be required to report well construction and operating parameters in their drilling applications. Companies, whether gas producers or third-party vendors, will be required to register annually with the Commission and report all chemical constituents and additives they will use in any fracking operation. When an individual well treatment concludes, the well owner must submit a list of what chemicals and additives were used during the fracturing process and the percentages of each.  Commissioners amended the rule during the hearing to include a provision that would give medical professionals access to the amount of a certain component that was used in a particular frack job when there is a public health concern. 

· New York

· In a move that pleased both sides of the debate, New York Gov. David Paterson vetoed a hydraulic fracturing moratorium bill Dec. 11, then followed up with an executive order banning high-volume, horizontal hydraulic fracturing until July 2011.  His executive order would halt the primary drilling technique used for Marcellus Shale production. "I am proud to issue this Executive Order, which will guarantee that before any high-volume, horizontal hydraulic fracturing is permitted, the [DEC] will complete its studies and certify that such operations are safe," Paterson said.

EPA study

· In its Fiscal Year 2010 budget report, the U.S. House of Representatives Appropriation Conference Committee identified the need for a focused study of this topic. EPA agrees with Congress that there are serious concerns from citizens and their representatives about hydraulic fracturing’s potential impact on drinking water, human health and the environment, which requires further study. EPA’s Office of Research and Development (ORD) will be conducting a scientific study to investigate the possible relationships between hydraulic fracturing and drinking water. EPA will use information from the study to identify potential risks associated with hydraulic fracturing to continue protecting America’s resources and communities. 

To develop a study, EPA will be working on a design that clearly articulates the study’s goals and outcomes. To accomplish this, EPA plans to take the following steps:

· Define scope of study

· Identify key research questions

· Evaluate background information, literature, and data relevant to research questions to identify research and information needs

· Develop initial framework for study and criteria for prioritizing research opportunities

· Prioritize research and develop initial study design

· Peer review initial study design and revise as needed

· Implement study

· Monitor and report progress

· Develop research products: data, models, methods, tools, technologies

· Peer review research products

Shale Gas Resources

http://online.wsj.com/article/SB10001424052702303491304575187880596301668.html
Wall Street Journal-“Huge discoveries of natural gas promise to shake up the energy markets and geopolitics. And that's just for starters.”

http://www.pittsburghlive.com/x/pittsburghtrib/news/breaking/s_686116.html
Pittsburgh Tribune Review- “State Sen. Jim Ferlo today called his proposed Marcellus shale moratorium legislation "reasonable and prudent," but acknowledged he faces hurdles in the Senate.”

http://www.cbsnews.com/stories/2010/11/12/60minutes/main7048737.shtml?tag=currentVideoInfo;segmentTitle
CBS News-“Natural gas has always been the ugly stepchild of our national energy debate, never enjoying the political muscle of oil and coal, and never capturing the imagination like solar panels and wind farms. And to top it all off, it was in short supply.”

Annual Energy Outlook 2011, Energy Information Administration, Early Release Overview, pg. 1.
Energy Information Administration- “Significant update of the technically recoverable U.S. shale gas resources, more than doubling the volume of shale gas resources assumed in AEO2010, and also added new shale oil resources.”

http://water.epa.gov/type/groundwater/uic/class2/hydraulicfracturing/index.cfm
Environmental Protection Agency (“EPA”)-“EPA agrees with Congress that there are serious concerns from citizens and their representatives about hydraulic fracturing’s potential impact on drinking water, human health and the environment, which demands further study.”
� Research by Grant Gray and Keith Robinson, Utility Analysts, Indiana Utility Regulatory Commission
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