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The Enbridge application for “order or orders granting leave to construct a natural gas pipeline 
and ancillary facilities” in the Greater Toronto Area is predicated on obtaining a more reliable 
supply of natural gas at lower pri  ces that the current arrangement largely through imports from 
new basins being developed in the northeastern United States. The Union Gas applications also 
rely on diversifying supply through imports of natural gas from these U.S. sources. These basins, 
principally the Marcellus shale in West Virginia, Pennsylvania, and southern New York State, 
and potentially the Utica shale, in Ohio, have very recently (since 2009) become major sources 
of U.S. natural gas supply.  

The following report offers my assessment of the validity of the projections that shale gas from 
U.S. sources will provide a relatively cheap and reliable long term (beyond 2020) source of 
natural gas supply to Ontario consumers.1 

I am a geoscientist with four decades of experience working in the area of energy resource 
assessment. Over the past decade, I have published and lectured widely on global energy and 
sustainability issues in North America and internationally.  A particular area of focus has been on 
shale gas, tight oil, coalbed methane and considerations for long term energy security and 
sustainability.   A copy of my curriculum vitae is attached as Schedule “A” to this report.  

Shale Gas Development in the United States 

The natural gas supply picture has changed recently, and dramatically, with the development of 
multi-stage hydraulic-fracturing of horizontal wells capable of producing natural gas from 
previously inaccessible impermeable shales (“shale gas”). Shale gas has gone from representing 
approximately two percent of U.S. natural gas production a decade ago to nearly 40 percent in 

                                                            
1 Unless otherwise mentioned well‐, reservoir‐ and field‐production data used in this analysis come from the 
Drillinginfo/HPDI database. 
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2012. Projections from organizations such as the Energy Information Administration (EIA) are 
for shale gas production to double from 2010 levels and make up half of a greatly expanded 
natural gas supply by 2040, at which time the EIA projects that over ten percent of U.S. natural 
gas production will be available for export.2 

A detailed assessment of production characteristics of shale gas plays3 in the U.S. reveals that 
these optimistic supply projections are unlikely to be realized, and that natural gas prices in the 
medium- to long-term will be much higher than at present and much higher than EIA 
projections.4,5 These characteristics include: 

- High well decline rates, ranging from 77%-89% over three years with an average of 84%. 
This necessitates high levels of drilling and capital expenditure to maintain, let alone 
increase, production. 

- Overall field declines ranging from 28%-47% each year, which must be replaced by more 
drilling just to keep production flat. The annual capital expenditure to do this as of mid-
2012 is estimated at $42 billion.6 This amounts to a drilling treadmill. 

- The fact that all shale plays have relatively small, high productivity, “sweet spots”, which 
are drilled first and provide the lowest cost natural gas. These sweet spots have been 
nearly exhausted in plays older than about five years. This means that drilling to replace 
field declines must move into progressively lower productivity portions of the reservoir 
requiring even more wells to maintain production as a play matures. 

- Four of five shale gas plays comprising 80% of shale gas production in the U.S. are in or 
near decline. The Marcellus continues to grow, but is a relatively new play and is likely 
to follow the pattern of declining production after maturity observable in other shale gas 
plays. 

- The fact that well documented adverse environmental effects of hydraulic fracturing 
(fracking) have resulted in a great deal of public opposition to shale gas drilling in many 
shale plays (eg. Marcellus of Pennsylvania and Barnett of Texas).  This opposition has 
led some jurisdictions to impose moratoriums on fracking which are currently in place in 
New York State, the Province of Quebec and France. Public opposition to fracking has 
become progressively more organized and vocal as the shale plays have developed.  
Documentaries such as Gasland, Gasland Part II, and “Promised Land”  have vividly 
portrayed the adverse impacts of fracking and have fueled opposition, which is likely to 
continue to restrict access to the many drilling locations required to maintain, let alone 
increase, production, and as a result increase costs. 

                                                            
2 Energy Information Administration, 2013, Annual Energy Outlook 2013, http://www.eia.gov/forecasts/aeo/ . 
3 A “Play” is a term commonly used in the oil and gas industry for production from a common reservoir in a 
restricted geographic area from one or more fields. 
4 Hughes, J.D., 2013, A Reality Check on the Shale Revolution, Nature, Volume 494, p 307‐308. 
5 Hughes, J.D., 2013, Drill Baby Drill: Can Unconventional Fuels Usher in a New Era of Energy Abundance?, Post 
Carbon Institute, 166 pages, http://www.postcarbon.org/reports/DBD‐report‐FINAL.pdf .  
6 Op. Cit. 
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Conclusion 

This analysis suggests that U.S. supply growth assumptions made by Enbridge11 and Union 
Gas12 are overly optimistic at the natural gas prices assumed. 

On the supply side, given the nature and life cycle of shale plays explained above, the price of 
natural gas required to maintain production is likely to be considerably higher over the medium- 
and longer-term that that commonly assumed13. The environmental impacts of shale gas 
production are becoming an increasingly high-profile public concern, and are likely to lead to 
greater regulation of the industry, which in turn will generate further price pressures.  

On the demand side, the U.S. is considering LNG exports of natural gas, based on projections of 
future growth in shale gas production, although it is currently a net natural gas importer. 
Furthermore, considerable amounts of new domestic U.S. natural gas demand have arisen due to 
the recent low prices (coal-to-gas switching, petrochemicals, etc.). U.S. LNG exports and rising 
domestic consumption will put further upward pressure on prices, including prices of exports to 
Canada.  

 

                                                            
11 Exhibit A, Tab 3, Schedule 5, Paragraph 31, in Enbridge application 
12 EB‐2012‐0433, Section 23, pages 27‐28 of 121 in Union application 
13 Energy Information Administration, 2013, Annual Energy Outlook 2013, http://www.eia.gov/forecasts/aeo/  . 
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energy include shale gas, tight oil, coalbed methane, scaling issues with alternatives and 
considerations for long term energy security and sustainability. He is a Fellow of the Post Carbon 
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future: Will Natural Gas Fuel America in the 21st Century?  and  Life Cycle Greenhouse Gas 
Emissions of Shale Gas Compared to Coal: An Analysis of Two Conflicting Studies .  

Hughes recently authored a major study of the latest drilling and production data for shale gas 
and tight oil in the United States which was published by Post Carbon in February 2013. This 
study, prepared from a database of production data widely used by industry, provides an 
objective assessment of the potential of unconventional energy resources such as shale gas and 
tight oil to fuel America’s energy future. 

Hughes holds a First Class Honours BSc degree and an MSc degree, both in geology, from the 
University of Alberta.  
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