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North American Gas Shale

Overview

Shale, which consists mainly of consolidated clay-sized particles, is the Earth’s most common sedimentary rock. Shale looks like the slate of a chalkboard and generally has ultralow permeability. In many oil fields, shale forms the geologic seal that retains the oil and gas within producing reservoirs, preventing hydrocarbons from escaping to the surface. In a handful of basins, however, layers of shale — sometimes hundreds of feet thick and covering millions of acres — are both the source and reservoir for natural gas.

Gas shale reservoirs in the United States tend to be found within three depth ranges between 250 and 8,000 feet (ft.). The New Albany and Antrim shales, for example, have some 9,000 wells in the range of 250 to 2,000 ft. In the Appalachian basin shales and the Devonian and Lewis shales, there are about 20,000 wells from 3,000 to 5,000 ft. Although the Barnett and Woodford shales are much deeper, the Caney and Fayetteville shales are from 2,000 ft. to 6,000 ft, with most of the reservoirs between 2,500 and 4,500 ft. A good shale gas prospect has a shale thickness between 300 and 600 ft. 

Shale has such low permeability that it releases gas very slowly, which is why shale is the last major source of natural gas to be developed. The good news is that shale can hold an enormous amount of natural gas. The most prolific shales are relatively flat, thick and predictable, and the formations are so large that their wells will continue producing gas at a steady rate for decades. (Sclumberger, October 2005, “When Your Gas Reservoir is Unconventional, So is Our Solution.”)

· Shale is the most common sedimentary rock in the world.

· Today, shale gas sources are making a huge impact in North American natural gas supply.

· A new groundbreaking study from Navigant Consulting Inc, commissioned by the American Clean Skies Foundation estimates more than 2,247 Tcf, or 118 years at current production levels of natural gas from shales. 
· Unconventional gas, especially shale, has ramped up sharply over the past several years, in terms of annual production and in terms of economically recoverable reserves.  

· Rapid escalation of unconventional production observed historically is continuing, and the unconventional resource base appears adequate to support that escalation to allow significantly increased volumes of unconventional production to continue for decades.

Production 

· Gas shales have experienced explosive growth in the past 10 years, increasing from only 0.3 Tcf/year (0.8 Bcf/day) of production in 1998 to 1.05 Tcf/year (2.9 Bcf/day) in 2007, a remarkable 203 percent increase.  

· The increase was driven by technology improvements (in hydraulic fracturing and horizontal drilling) and a price environment that enables the use of those technologies.

· Average onshore production for 2007 exceeded 2006 by 5.32 percent.

· First quarter 2008 rapid growth exceeded the same quarter in 2007 by 11.49 percent.

· Compound Annual Rate of Growth of 6.11 percent since January 2005.

· Assessed technically recoverable unconventional gas accounts for over 60 percent of the onshore resource assessment, and almost half of all gas (onshore and offshore) in the Lower 48.

· Shale accounts for about 28 percent of the technically recoverable estimate.

· Uncertainty of recent plays suggests this share is likely to grow.

Pipeline Expansion

· Construction activity accelerated in 2007 with capacity additions to the grid totaling nearly 14.9 (Bcf) of daily deliverability. 

· Additions were the largest of any year in the Energy Information Administration’s (EIA) 10-year database of pipeline construction activity. 

· Increased construction activity began slowly in 2005, intensified during 2006 and accelerated in 2007. 

· In 2007, about 1,700 miles of pipeline were installed, which was greater than in any year since 2003.

· Natural gas pipeline construction is occurring at the same time as the development of the natural gas resource base in North and East Texas, particularly the Barnett Shale and Bossier Sands, and increased drilling in the Rocky Mountains.

· Forty percent of the 50 pipeline projects completed in 2007 were associated with new production in Texas and the Rocky Mountain States of Utah, Colorado and Wyoming.

· Projects completed in the Rocky Mountain area accounted for 26 percent of all new pipeline capacity (3.9 Bcf per day) installed during the year.

· Completed projects in Texas accounted for 27 percent (4.0 Bcf per day).

· Current project proposals indicate potential acceleration in pipeline construction over the next several years.

Shale Plays in North America

· There are 22 major shale basins located in more than 20 states in the U.S.

· Producing areas include Antrim, Barnett, Devonian, Fayetteville and Woodford; emerging plays include Haynesville and Marcellus.

Barnett in north central Texas: 

· NCI’s estimate of mean technically recoverable gas is 26.2 Tcf with maximum reported of 44 Tcf. 

· Gas-in-place estimated to 327 Tcf.  

· NCI’s estimate of production for 1Q2008 is 3.6 Bcf/day and roughly 4.3 percent of total U.S. total output. 

· Producer estimates for peak production to 7 Bcf/day (NCI Producer Survey).

Haynesville in northern Louisiana:

· NCI’s estimate of mean technically recoverable gas is 34 Tcf, with producers’ maximum reported 251 Tcf. 

· Gas-in-place estimated to 717 Tcf. 

· NCI’s estimate of production for 1Q2008 is 25 MMcf/day, with producer estimates that this will increase to 100 MMcf/day by year-end.  

· Some producer estimates are as high as a peak of 10 Bcf/day.

Fayetteville in Arkansas: 

· NCI’s estimate of mean technically recoverable gas is 26.0 Tcf, with a maximum recoverable to 41.6 Tcf.

· Average production for 1Q08 is 517 MMcf/day.

· Producer forecast peak production to 6 Bcf/day.

Marcellus in Pennsylvania, West Virginia, Ohio and New York:

· NCI’s estimate of mean technically recoverable gas is 34.2 Tcf, with maximum recoverable to 262 Tcf. 

· Gas-in-place maximum estimates to 1,500 Tcf.

· Proximity to large Northeastern market, a “super giant” consumer area.  

Woodford in southeastern Oklahoma: 

· NCI’s estimate of mean technically recoverable gas is 8.0 Tcf, with maximum recoverable estimates to 11.4 Tcf.

· Gas-in-place estimated to 52 Tcf. 

· NCI’s estimate of production for 1Q2008 is 271 MMcf/day.

· Producer estimates as high as 1.7 Bcf per day peak from field. 

· Proximity to Mid-Continent consumer market.
















