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TODAYôS TOPICS 

ÅWhy shale is different 

ÅGrowth in U.S. production 
ïBoth natural gas and liquids 

Å Impact of shale on energy prices 
ïNear-term price forecast 

ïPotential disruptive effect of EPAôs new Air Transport Rule 

Å Implications for national energy and 
environmental policy 

ÅOpportunities to rapidly increase industrial use 
of natural gas 
ïLitmus test of whether shaleôs potential will be realized 



UNPRECEDENTED PARADIGM SHIFT 

Å Vast new natural gas supplies 

Å Development costs far below conventional sources 

Å Costs still declining, especially for combo plays 

POTENTIAL U.S. SHALE PRODUCTION VERSUS SAUDI OIL 

POTENTIAL U.S. 

SHALE PRODUCTION 

SAUDI OIL PRODUCTION 

U.S. LOWER-48 ONSHORE DRY NATURAL GAS PRODUCTION 

Source: EIA, EBW Source: EBW 



SPREAD THROUGHOUT NORTH AMERICA 

Å Target formations expanding at jaw-dropping rate 

Å Dispute over hydraulic fracturing greatly overblown 

- Rapidly being overtaken by events 

- But perceptions matter 

NORTH AMERICAN SHALE PLAYS 

(Source: EIA) 

 



WHY SHALE IS DIFFERENT 

Å Entirely different resource than conventional gas 

Embedded at  

microscopic level 
Source: EIA 



  

 

 

 

 

 

 

 

 

 

 

1. Well drilled 1 ½ to 3 miles 

down and then turned 

horizontally to drill laterals 

2. Charges detonated in 

pipe to create additional 

fractures in shale 

3. Mixture of water, sand and 

chemicals pumped in 

under high pressure to 

widen fissures. 

4. Sand keeps cracks open 

5. Gas and fluid flow up well 

Easier to understand if 

not called ñnatural gasò  

ENTIRELY DIFFERENT DEVELOPMENT TECHNIQUES 



TRANSFORMS ENERGY MARKETS  

Å  Natural gas crisis of past decade has ended 

Å Future efficiency gains could be striking 

ï Pure technology play with continued improvements likely at every state of production 

ï Large inventory of drilled but uncompleted wells 

Å Addition of more pumping capacity and crew, plus switch to pad drilling likely to 

have particularly significant impact 

ANNUAL PRODUCTION FROM MAJOR SHALE NYMEX FRONT-MONTH NATURAL GAS CONTRACT 

Source: EBW 



Å  Far-reaching implications for U.S. energy and environmental policy 

Å Potential scale and speed of increases is astonishing 

Å Enough supply to meet U.S. needs for at least 50 to 100 years 

ï Every estimate is too low 

FURTHER PRODUCTION INCREASES  

READILY ATTAINABLE  

POTENTIAL PRODUCTION RATE OF U.S. SHALE PLAYS 

Source: MIT 



Å Pennsylvania drives Northeast natural gas 

production growth  

MARCELLUS SHALE GROWTH  

PARTICULARLY DRAMATIC 

AVERAGE MONTHLY NATURAL GAS PRODUCTION (BCF/DAY) 

Source: EIA 



Å Combo plays = targets that yield both natural gas and petroleum liquids 

ï Proportions vary significantly between and within formations 

Å Economics could be startling 

ï NGL supplies likely to increase rapidly ï and prices likely to decline 

COMBO PLAY NEXT WAVE 

Source: MIT 

Source: MIT Analysis 

U.S. DOMESTIC LIQUIDS PRODUCTION BY SOURCE, 

2009-2035 (MILLION BARRELS PER DAY) 

Estimated Breakeven Gas Price  

($/MMBtu) for a Mean Performing 2009 

Vintage Marcellus Shale Well, with 

Varying Condensate Ratio (bbl/MMcf), 

Assuming a Liquids Price of $80/bbl 



IMPLICATIONS FOR PIPE DEMAND 

Å Natural gas rig count is falling 

ïHorizontal drilling and multiple laterals greatly increase 

contact area per well 

ïAs technologies for fracturing improve, production per 

well is soaring 

U.S. LOWER-48 DRY NATURAL GAS PRODUCTION AND 

GAS-DIRECTED RIG COUNTS 

Source: EBW 



FOOTAGE HAS BEEN GROWING RAPIDLY 

Å Until recently, only modest drop in number of wells drilled 

ï Rapid reduction in turnaround time 

Å Lateral footage has exploded 

ï Eruption in number of laterals and length 

Å While oil is growing, growth in natural gas may be over if demand 

remains stagnant  

U.S. DRILLED NATURAL GAS AND OIL WELLS 

Source: EBW 



PRICES 

2012 AND BEYOND 



ñGOLDILOCKS PRINCIPLEò GOVERNS PRICING 

Å Price levels adjust to keep supply and 

demand balanced 

 

Balanced Market 

ïMarket exquisitely sensitive to 

imbalances 

ï Must induce or destroy 

sufficient demand to eliminate 

imbalance quickly 

ï Price volatility amplified by 

lack of adequate storage 

capacity during last decade 

o No true reserve to use in 

very cold or hot weather 

or after hurricanes 

 



SUPPLY UNABLE TO MATCH DEMAND 2003ï2008 

NATURAL GAS TOTAL U.S. POWER SECTOR 

CONSUMPTION, 1997-2008 

Source: EBW 

Å Causes of steep price increases and periodic severe price spikes during past decade 

are not a mystery 

ï Were not due to market manipulation 

Å Power sector demand exploded while supplies were flat 

Å Forced prices to rise sufficiently to drive price-sensitive industrial users out of market  

PROJECTED U.S. INDUSTRIAL CONSUMPTION, AEO 2002 

VS. AEO 2007 

 



MARKET DYNAMICS NOW PERMANENTLY ALTERED 

Å Ability to rapidly increase supply + storage additions = permanent 

game changer 

Å Additions to storage create true reserve capacity lacking last decade 

Å Greatly reduces risk of price spikes 

WORKING GAS DESIGN STORAGE CAPACITY LOWER-48 DRY NATURAL GAS PRODUCTION 

Source: EBW 



WEATHER HAS HUGE IMPACTS 

Å Range of potential outcomes before season begins daunting 

Å Essential to anticipate shifts and accurately assess impact 

ī Exceptions increasingly appear to be becoming the rule 

CUMULATIVE WEATHER-SENSITIVE DEMAND 

 FAR ABOVE NORMAL 
MONTHLY WEATHER-SENSITIVE DEMAND ABOVE 

TEN-YEAR NORMAL WEATHER 

Source: EBW Source: EBW 



HARSH WEATHER STREAK CONTINUES 

JULY 2011 TEMPERATURE ANOMALIES 

 

ADDITIONAL WEATHER-SENSITIVE DEMAND 

Å Market would have been flooded with natural gas if weather matched 

historical norms 

Å Would have been even greater if production not at current levels 

ï Production still increasing 

Å Potential downward pressure in mild-weather scenario could be huge 



MARKET MORE THAN ADEQUATELY SUPPLIED IN  

NORMAL-WEATHER SCENARIO 

Å Huge continued year-over-year supply growth 

Å Sufficient in most circumstances to keep prices low 

U.S. DRY GAS PRODUCTION 

NOVEMBER TO MARCH (TCF) 

2011-2012 WINTER OUTLOOK  

DECEMBER TO FEBRUARY 

Source: MDA EarthSat Source: EBW 



OVERVIEW OF NEW EPA RULE 

21 
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CORE REQUIREMENTS 

Å Prohibits emissions from upwind states that prevent attainment or 
maintenance of federal air quality standards for Ozone and PM2.5 

Å Implemented by establishing four new ñcap and tradeò emissions 
programs for SO2 and NOx in 27 states 

Å Rule is already final and becomes effective January 1, 2012 
ï Much greater impact than recently delayed tightening of ozone standard 

 
 

 

 

 

 

 

 

 
 

CROSS-STATE AIR POLLUTION RULE (CSAPR) 

STATES   2012 2014 

SO2 Group 1  2,530,234 1,345,402 

SO2 Group 2  855,695 789,624 

NOx 1,245,869 1,164,910 

Ozone-Season 

NOx 
495,314 466,051 
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HOW TRADING WORKS 
         

Å Each program uses same basic structure as other ñcap and 

tradeò requirements 

Å Generators must surrender one allowance for each ton of SO2 

or NOx emitted 

ï Applies to all fossil fuel units in covered states: 

ÅCoal, oil and natural gas 

Å Allowances issued on an annual basis 

Å May be used in vintage year or banked for future use 

ï But may not be brought forward for use in earlier years 

Å Only required EPA action is bean-counting 

Å Self-enforcing 

ïCovered generators will pay whatever it takes to ensure allowances 

are adequate to cover emissions 

 



24 

INDUSTRY NOT WRITING ON BLANK SLATE 

 Å Reduction requirements similar to Clean Air Interstate 
Rule (CAIR) restrictions adopted in 2005 

ïMassive pollution control retrofits already made 

Å But impacts could be much greater than expected during 
next four years 

ï Factors that made acid rain program successful not present here 

AMOUNT OF STEAM-ELECTRIC CAPACITY WITH  

FLUE GAS DESULFURIZATION (SCRUBBERS) 

Source: EBW 
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REDUCTION REQUIREMENTS DEMANDING 
          

Å Even if banking were not necessary, required reductions could 

be daunting 

ïDepends heavily on strength of weather-driven demand  

 

 

Units in 

Thousands of 

Tons 

2010 Emission 

Levels 

2012 Allowed 

Levels 

Required 2012 

Reduction 

From 2010 

Levels 

2014 Allowed 

Levels 

Required 2014 

Reduction 

From 2010 

Levels 

Group 1 (SO2) 3,120 2,530 590 1,345 1,775 

Group 2 (SO2) 1,130 856 274 790 340 

Total Nox 1,383 1,245 177 1,164 256 

Ozone Season 

Nox 
714 495 219 466 248 
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NEED TO BANK COULD HAVE HUGE IMPACTS 

Å Power suppliers should and will plan conservatively 

Å Every supplier is likely to build a substantial bank 

Å Must be sufficient to meet internal needs even if: 

ï Electricity demand grows rapidly 

ïWeather-driven demand is exceptionally high 

ïMajor forced outages occur in the suppliersô system 

Å If 2012 weather-driven demand is high, allowances could be 

scarce for several years 

ï Further emissions reductions increasingly difficult 

ï Few generators willing to sell until substantial bank is developed 
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MAJOR RESTRICTIONS IMPOSED ON TRADING 

Å No SO2 trading allowed between Group 1 and Group 2 states 

ï Entirely separate programs 

ï Combined with need to bank, greatly limits trading partners 

Å Impact on Texas could be particularly onerous 

ï Variability rule may not provide meaningful relief 



 NEAR-TERM IMPACT 

COULD BE GREATER 

THAN ANTICIPATED 

28 
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RISKS AND UNCERTAINTY HIGH 

Weather 
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Å Weather conditions could fall anywhere in a huge range 

ï Current ñbest guessò is for another very cold winter 

Å Decisions on banking will be very important 

Å Natural gas production likely to grow ï but by how much? 

 

 

 

 

 

 
 



POTENTIAL MAJOR IMPACT ON ENERGY PRICES 

Å Both natural gas and electricity nationwide 

Å Competition between natural gas and coal-fired generation sets prices 

ï Allowance price could have a major impact on breakeven point 

 

 

Delivered 

Price ($/Ton) 

Delivered 

Price  

($/MMBtu) 

Heat  

Content  

(Btu/lb) 

Theoretical 

Break-Even 

Gas Price  

($/MMBtu) 

$86.50 $3.60 12,000 $4.80 

$62.25 $2.83 11,000 $3.72 

$29.30 $1.67 8,800 $2.08 

Big Sandy 

$43-$80/ton 
PA Rail Car 

$44-$88/ton 

Illinois Basin 

$40-$73/ton 

Powder River 

$8-$15/ton 

NATURAL GAS BREAK-EVEN PRICES 

ASSUMING $15/TON COAL TRANSPORTATION 

COSTS AND $1/MWH VARIABLE O&M  

 

Source: EBW Source: EBW 


