
recoverable gas level of 34 Tcf, with a maximum recoverable of 251 Tcf, according to NCI estimates. 
And the geographically sprawling Marcellus Shale, covering 54,000 square miles and some 20 counties, 
contains a mean technically recoverable gas level of 34.2 Tcf, with a maximum recoverable of up to 262 Tcf. 

Production in the Barnett has increased from 94 million cubic feet (MMcf) per day in 1998 to 
3,014 MMcf per day in 2007, an increase in excess of 3,000%.  NCI estimates that production in the 
Fayetteville, Haynesville and Woodford plays is poised for a similar jump, with activity in the Marcellus 
expected to soon follow close behind. 

Canada 
Canadian natural gas production has been stable during the past decade, with overall production of 
6.3 Tcf in 2007, just off the 10-year average of 6.4 Tcf annually. Alberta is the nation’s largest producer, 
accounting for 78% of the country’s total production with 4.8 Tcf annually.

Conventional gas makes up most of Alberta’s current production, although production of coalbed 
methane has increased sharply, a trend NCI expects to continue. Shale production in Alberta, however,
is statistically insignificant. By contrast, one-third of production in British Columbia is from new
“unconventional” sources. British Columbia has an estimated 15 Tcf of tight gas, 5 Tcf of shale gas and
4 Tcf of coalbed methane.

Conclusions
Despite increased production and consumption, the 
nation’s supply of clean-burning natural gas remains 
plentiful.  However, much of the supply soon will rest 
in new sources of supply onshore. One rich source of 
these new gas supplies is shale.

While each shale play is different, and though 
shales tend to have lower recovery rates than wells in 
the past, they produce for a much longer period of 
time—as long as 50 years. And future technological 
advances are likely to even further increase the level of 
recoverable shale gas.

“Given the amount of activity in shale and the 
room for technological innovation to have substantial 
commercial value, it is likely that new techniques will 
lower costs of production per Mcf (thousand cubic 
feet) over time, just as it has with other hydrocarbons,” 

the NCI study stated. “Given the relative newness of shale development of the magnitude being seen 
today, we are simply lower on the learning curve, so the room to improve is likely higher.”

About Terminology 
Consumers are often confused about the terminology used in discussions of natural gas. Most people 
are fairly familiar dealing with volumes like a gallon of gasoline, but less so when dealing with cubic feet 
of natural gas.

One way to look at natural gas is to understand that one cubic foot of natural gas is roughly equivalent 
to the area inside a basketball. Now try to envision 2,247 trillion basketballs. It’s a bit mind-numbing, to 
be sure, but it helps to put in concrete terms the idea that there is plenty of clean-burning natural gas in 
the U.S., enough to power the nation for decades.

Another way to look at natural gas is in terms of its energy value. One cubic foot of natural gas, 
for example, is roughly equivalent to 1,000 British Thermal Units (BTUs). Completely burning one 
wooden match releases one BTU of energy. One cubic foot of natural gas, then, contains the energy of 
1,000 burning matches.

About the Study 
The American Clean Skies Foundation commissioned Navigant Consulting, Inc. to undertake an 
assessment of the North American Natural Gas Supply. The study was conducted by a team of 
consultants under the leadership of Directors Richard G. Smead and Gordon B. Pickering. Also 
contributing expert advice and input was Kenneth B. Medlock III, a fellow in energy studies at the James 
A. Baker III Institute for Public Policy and an adjunct assistant professor of economics at Rice University.

As natural gas from shales 
approaches half the domestic 
supply, the old oil-industry 
term for it—“unconventional” 
—should be dropped to 
recognize its increasingly 
central 21st-century role.  
Indeed, shale gas is America’s 
next energy mainstay.

“Estimates of the 
resource are very  

impressive and have, 
frankly, caught some 

industry forecasters 
off guard.”

Navigant Consulting, 
June 2008
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Gas shales are rapidly emerging 
as a “huge new source of energy,”* 
while relying on imported oil is 
clearly becoming recognized 
as a grave risk to our nation’s 
economic and energy security.

     *The Wall Street Journal, Feb. 11, 2008The Wall Street Journal, Feb. 11, 2008The Wall Street Journal
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source: Producer interviews, trade press, analyst reports—interpreted conservatively. Antrim and Bakken were not increased beyond
1 Bcf/day because of lack of response from the active producers there.
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Fortunately, this is not the case with 
clean-burning and affordable natural gas. 
Scientists and engineers are constantly 
searching for new sources of natural gas, 
whether embedded in shale formations 
deep below the earth’s surface or even in city 
landfills. Most public sources of gas-supply 
information peg the nation’s reserves of 
recoverable natural gas at levels that will 
last just more than 80 years. Many of these 
estimates, however, fail to fully capture the 

potential of so-called “unconventional” gas resources, such as shale—an omission that can inadvertently 
skew national energy policy debates. 

The American Clean Skies Foundation (ACSF) commissioned Navigant Consulting, Inc. (NCI) to 
provide a thorough assessment of North American natural gas production and recoverable reserves, 
with a special emphasis on ever-increasing development of “unconventional” gas resources. 

NCI found that, not only have federal forecasts for “unconventional” natural gas production been 
sharply lower than actual production since 1998, but also that producer reports of recoverable gas from 
shale significantly increase the nation’s reserves and could provide enough natural gas to last the 
nation 118 years at 2007 production levels.  

Current Gas Estimates 
In its 2006 report, the Potential Gas Committee (PGC)—established in 1964 to add coherence to gas 
supply estimates—reported the nation has roughly 1,530 trillion cubic feet (Tcf) of natural gas,  
including 204 Tcf of proved reserves. That’s enough gas to last 82 years at that year’s level of production. 

Navigant Consulting arrived at a higher estimate for shale gas than had been recognized by PGC, 
by culling information from producer analyst presentations, reports in the trade press and extensive 
outreach to producers and production-state officials. NCI conservatively estimated the nation’s shale gas 

reserves at 274 Tcf—143 Tcf more than included 
in the PGC estimate.  After updating to year-end 
2007 proved reserves of 211 Tcf, the total national 
natural gas resource would stand at 1,680 Tcf, an 
88-year supply assuming 2007 production levels.

However, direct reports from the many producers 
approached by NCI indicate even higher numbers. 
The maximum reported assessment for shale 
gas, from that outreach to the entities actually 
developing the fields, is 842 Tcf—an additional  
568 Tcf. Using this figure, natural gas resource 
stands at 2,247 Tcf, enough gas to last 118 years  
at 2007 production levels.

Current Estimates Lagging Behind Market Realities 
Clearly, most public sources of natural gas supply 

information understate both the contribution and the potential of “unconventional” sources of natural 
gas resources. This lag can largely be attributed to rapid technological advances and changing market 
conditions, which have created a perfect storm for utilization of “unconventional” sources of natural gas. 
Development of this market has simply been too rapid for current market models to accurately gauge 
both expected annual production and the potential for “unconventional” gas plays.

North American 
Natural Gas 
Supply Assessment

Study Published July 4, 2008 

I t has become axiomatic in the public mind 
that the world is running out of energy.   

 As consumers increasingly struggle to 
keep pace with the soaring costs of electricity and 
gasoline, they are simultaneously bombarded with 
information suggesting that the end is near for 
many “conventional” energy sources.

Estimates by the U.S. Energy Information Administration (EIA) offer a case in point. EIA has forecast 
unconventional gas production each year in its Annual Energy Outlook from 1998 to the present and, 
without fail, the industry has substantially exceeded those estimates with its actual production. This can 
be explained in part by economics. Put simply, higher prices have significantly increased the scope of 
economically recoverable gas. However, it is also the case that the industry has simply done a better job 
of finding and developing this resource than has been expected by forecasters.

Geologists and gas industry executives have long known about the resources present in shale 
formations. For example, geologists discovered the Barnett Shale in the early 1900s. However, it has 
only been within the past several years that technological advances in horizontal drilling and fracturing 
techniques, coupled with rising energy prices overall, have made it economically feasible to tap the  
shale’s potential.

Proved Natural Gas Reserves Growing 
In 1998, total U.S. proved natural gas reserves stood at 167 Tcf. Although 170 Tcf of natural gas have 
been produced between 1999 and 2007, proved reserves today are nearly 212 Tcf, a compound growth 
rate in proved reserves of about 9.5%, when consumption is taken into account. The growth in proved 
reserves has come almost exclusively from new natural gas sources, termed “unconventional” in the past, 
but today are the future supplies.

For example, proved reserves of coalbed methane gas are nearly 20 Tcf today, up from about 11.5 Tcf 
in 1998 and less than 4 Tcf 10 years earlier. This increase in proved reserves comes even with cumulative 
production of 15 Tcf from 1999 to 2007.

Proved shale reserves have increased to about 15 Tcf today, up from 3.5 Tcf in 1998, even with 
cumulative production of 6 Tcf. NCI pegs the technically recoverable amount of shale gas at 274 Tcf. 
However, NCI cautions that full exploitation of these shale resources is highly dependent on the price of 
natural gas and technology.

Tight gas proved reserves today stand at about 80 Tcf, up from roughly 36.6 Tcf in 1998. Tight gas is 
natural gas locked in very tight underground formations, usually in hard rock or unusually impermeable 
sandstone or limestone formations. The increase in proved reserves of this “unconventional” source 
comes with cumulative production of 43 Tcf from 1998 to today.  

 
Onshore Production Increasing 
Onshore production of natural gas reached 19.3 Tcf in 2007, a 4.3% increase over the 18.5 Tcf produced 
in 2006. The gains are almost all attributable to “unconventional” sources. Indeed, during the last decade, 
production from “unconventional” sources has increased nearly 65% and today accounts for nearly half 
of all production. What was once uncommon has now become mainstream—“unconventional” is the 
new “conventional.”

All three types of these new gas supplies—tight sands, coalbed methane and shale—have shown 
increased production during the last 10 years. At present, shale provides the smallest overall share of 
“unconventional” production but is undergoing the largest growth in percentage increase.

Tight sands production increased 58% from 1998 to 2007, rising from 3.8 Tcf in 1998 to 6 Tcf in 2007. 
Meantime, coalbed methane production grew 43% over the same period, rising from approximately 
1.3 Tcf in 1998 to about 1.8 Tcf in 2007. By contrast, gas shale production has increased more than 200%, 
going from just 0.3 Tcf in 1998 to 1.05 Tcf in 2007.

Focus on the Shales 
The U.S. contains at least 22 shale basins spread 
out over more than 20 states. A number of the 
shale plays are already producing, including the 
Fayetteville Shale in Arkansas, the Woodford 
Shale in Oklahoma and the Barnett Shale in 
Texas. Once hailed as one of the most significant 
plays in the nation, the Barnett may look small 
when compared to emerging plays such as the 
Haynesville in Louisiana and the Marcellus, which 
stretches across West Virginia, Pennsylvania and  
New York state.

NCI estimates the Barnett, which is currently 
the most active shale play in the nation, contains 
a mean technically recoverable gas level of 26.2 Tcf, 
with a maximum recoverable of up to 44 Tcf. 

Following close behind is the Fayetteville Shale, which NCI estimates has a mean technically recoverable 
gas level of 26.0 Tcf, with a maximum recoverable of up to 41.6 Tcf.

Two emerging shale plays hold the promise to exponentially increase the amount of recoverable 
gas. Covering a large swath of Northern Louisiana, the Haynesville Shale contains a mean technically 

Why are the prolific shale 
gas reservoirs termed 
“unconventional” (a category 
that also includes tight sands 
and coalbed methane)?  Mere 
historic happenstance: Mid-
20th century oil prospectors 
coined the term, since they 
clearly weren’t looking for 
natural gas!

Lower 48 deliverability has  
reached levels not seen in the 
last decade—approximately 
57 Bcf per day —as compared 
with previous peaks during the 
last decade in the low 50s.

Total Lower 48 Natural Gas Production—Bcf/Day, march 2006 - march 2008
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Production from Six Major Gas Shale Plays—Bcf/Day, 1998 - 1Q 2008
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source: Various state reports, consultant summaries of state reports, analysis by Navigant consulting, inc.
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