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After The Gold Rush: Shale Magical Thinking

All difficulties arise from what seems easy.
All great things arise from what is minute.
One who thinks that everything is easy
will encounter much difficulty.

Tao Te Ching

(If something sounds too good to be true,
It probably is!)

e |tis doubtful that shale gas will meet supply expectations except at much higher prices.

e The shale gas Gold Rush is ending—over-supply of gas will result in 2012 distress for some
gas-weighted companies.

* More liquid-directed drilling will decrease gas supply over time.

e Shale gas decline rates are very high.

* Non-shale production (70% of supply) is declining.

e Demand for natural gas is increasing.

Labyrinth Consulting Services, Inc. ASPO Conference 2012 Slide 2



A view from the bottom of the resource pyramid

e Unconventional plays became
important as better plays were

exhausted.

* There is no technological B 3
revolution, just improvement Conventional Reservoirs o| o

through extensive & expensive Small volumes thatare 4 &\ g I

trial-and-error. easy to develop '? HIE

* Shale reservoirs will not perform - ;

as well as conventional reservoirs. _ & o

e Economics depend on high Unconventional g g
prices. Large volumes S| g

e Except that entry, drilling & difficult to R
completion costs are enormous. develop

* And the drilling treadmill never
ends because of high decline

rates. : i =y
 Demand destruction will limit From Holdich (2071)
product price and, therefore, the

long end of the unconventional “Shale plays are not a renaissance or a
production curve. revolution. This is a retirement party.”
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An Industry Self Destructs—Why?

Henry Hub Natural Gas Spot Price
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Source: Natural Gas Intelligence

* Hold leases by production? Flip land or company?

e Commitment to rigs, pipelines, partners, VPPs & joint-venture agreements?

* Preserve stock price with production & reserve growth?

e Recognition that global scalable opportunities are disappearing?

A business model predicated on higher prices because of increasing scarcity?
 McClendon’s losses (5321 mm through 2010) reflect the condition of Chesapeake

since he has a stake in all the company’s wells.
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Shale Plays Discussed In This Presentation
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The Haynesville Shale Accounts for Much of U.S. Over-Supply of Natural Gas

U.S. Shale Gas Production
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Source: HPDI

e Haynesville Shale represents 11% of U.S. production.

e Barnett Shale represents 9%.

e Fayetteville Shale is 4%.

* The liquid-prone plays contribute to supply but are less significant.
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The Shift To Liquid-Prone Shale Plays

Gas- and Oil-Directed Rig Count (Smith Bits)
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e After the mid-2008 price collapse, drilling recovery favored gas.

* The increase in liquid-prone drilling has been steady since 2010 with late adopters joining the
herd in 2011.

* The percentage of oil- to gas-directed rigs has increased from 21% to 244%.
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Why The Shift Is Significant For Gas Supply

Initial Gas Productivity of Major US Shale Plays
Average One Month |IP Rates

Migration causes
g a75%lossinlIP
8,000 S\, rate per active rig

——————

Volume (mcfld)

* An average Haynesville well has an initial rate of more than 8 mmcf/day.
 An average Eagle Ford well has an initial rate of 2 mmcf/day.

* Bakken gas is insignificant.

* It will take time for this shift to make a difference but it is an important factor.

Labyrinth Consulting Services, Inc. ASPO Conference 2012 Slide 8



Haynesville Shale Production: The Onset of Declining Production

Haynesville Shale Gas Production
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e Current production appears to be in decline despite adding new wells.

e 60 rigs drilling, down from 220.

Data from DI

e 742 new producing wells were added in last 12 months.
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Why Reserves are Over-stated—Decline Rates are Higher than Anticipated

Haynesville Shale Base Decline

=—@Gas Production  <=--~ Number of Producing Wells

@

(4]
(4]

(&)

/X
S\

b
o

B

w
(4]

[\ ]
o

/ " 48% Annual Base )

Billions of Cubic Feet of Gas Per Day
r w

-
<]

=y

o
o
\

0

P
s‘b&@@

e 11.5% of total U.S. supply.
e “Haynesville Shale annual base decline rate is ~¥53%, which translates into ~3.8 Bcf/d of gas
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production that needs to be replaced annually” (ITG, 2 February 2012).

e Our work indicates 48% annual decline rate & 3.4 Bcf/d annual production replacement.

* Replacement requires 975 wells at a cost of $9.8 billion.
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The Number of Wells & Cost to Replace Base Decline in the Haynesville Shale

New Wells & Cost To Add 3.5 Bcf/day Haynesville Production
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* Despite operator claims of increasing efficiency, more wells are required to replace the same
gas volume every year.
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Barnett Shale Production

as Production

e Current production is flat; still adding adding new wells but at a lower rate.

e 9% of U.S. supply.
e 50 rigs drilling, down from 185.

1,250 new producing wells were added in last 12 months.
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Why Reserves are Over-stated—Decline Rates are Higher than Anticipated

Barnett Shale Base Decline
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* 29% annual decline rate.

* Must replace 1.6 bcf/d per year to maintain supply.

* Replacement requires 5,739 wells at a cost of $S17 billion.

* Devon Energy—the largest operator in the Barnett—announced that it will drill no dry gas wells
in 2012.
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The Number of Wells & Cost to Replace Base Decline in the Barnett Shale

Barnett Shale Production Growth & Annual Base Replacement
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* Despite operator claims of increasing efficiency, more wells are required to replace the same

gas volume every year.

* Conclusion: the field is showing signs of depletion.
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None of the Shale Gas Plays Are Commercial At Present Gas Price

CHK DFW 2007
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Overall Average EUR - Calculated Break-Even Gas Price for 8% Discount Rate

Barnett Fayetteville Haynesville

Full-Cycle | Point-Forward | Full-Cycdle| Point-Forward| Full-Cycle | Point-Forward
Break-Even Gas Price, $/mmBtu $8.75 $5.63 $8.31 $5.06 $8.68 $6.80
EUR/Wel (Bcf/Well) 134 134 1.19 119 3.00 3.00
Well Cost [Smm)} $3.50 $3.50 $2.80 $2.80 $9.50 $9.50
Royalty 22.5% 22.5% 22.5% 22.5% 22.5% 22.5%
Land* ($/acre) $5,000 S0 $5,000 S0 $5,000 S0
Expense (LOE, G&T., G&A ($/net mcf) 5150 $0.75 $1.50 $0.75 $1.50 50.75
Severance Tax 7.50% 7.50%( $0.11/mcf $0.11/mcf 7.50% 7.50%
F&D (5/net mcf) $4.92 $3.37 $4.78 $3.04 $4.87 $1.17
Total Cost ($/net mcf} $6.41 $1.12 $6.42 $3.93 $6.37 $1.92

* Land cost assumes 169-acre spacing and 50% of leased land developed
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Total U.S. Decline Rates Have Increased Since the Advent of Shale
Gas Plays

Steepening Decline Curves
Increasing Drilling Productivity is Required to Grow Top Line Production
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* In 2001, annual decline rate for U.S. natural gas production was 23%.
* Now, annual decline rate is 32%.
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Yearly Gas Volumes to be Replace to Offset Declines
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* In 2001, when decline rates were 23% per year, 12 Bcf/d annual replacement
was required to offset consumption of 54 Bcf/d.

* Now, 22 Bcf/d annual replacement is necessary to offset 65 Bcf/d consumption.
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Maintenance Capital and Cash Flow Generation

$25,000 Quarterly capital needed
to offset declines

$20,000 Quarterly cash flow ;,‘
from natural gas - . -V

@ 15,000 production
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Sources: HPDI, Company Reports, ARC Financial Research

* Analysis of top 34 publicly traded gas producers indicates that the cost of
replacement is S22 billion per quarter.

e 2010 cash flow for those companies was $12 billion per quarter so there is a
$10 billion quarterly cash flow deficit.
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Capex-to-Cash Flow Ratios

« Unsustainable capital expenditures will limit capability to deliver on supply.

Share Price 1-Year Cash Debt to

as of Change in Gas as % of |Margin Total Cap  |Capex-to-Cash Flow
Ticker 04/10/12  |Mkt Cap {SB) |[EV {SB) Price Production 4Q11 {kboepd) |Production |{$/boe) {Yahoo Finance)
CRK $1545 $0.70 $1.90 -48% 46 22% $1732 54% 769%
CRZO $26.09 $1.00 $1.70 -28% n 86% $2132 59% 547%
ATPG $6.63 $0.30 $2.70 -60% 25 3% $28.70 296% 417%
XCO $6.02 $1.30 $3.10 -71% a2 ag% $15.19 55% 336%
UPL $1951 $3.00 $4.90 -60% 121 9% $22.10 54% 318%
KWK s4.41 $0.70 $2.60 -67% 69 82% $7.82 65% 304%
PVA $395 $0.20 $0.90 -75% 19 63% $32.75 45% 302%
MUR $51.98 $10.10 $9.60 -31% 192 42% $16.50 6% 286%
PXP $4050 $5.20 $8.40 16% 105 50% $26.70 54% 282%
FST $1135 $1.30 $3.00 -68% 57 70% $18.99 59% 282%
MMR $883 $1.40 $2.10 -50% 28 66% $24.17 22% 214%
SM $6458 $4.10 $5.00 -10% o3 56% $2921 A40% 203%
PQ $5.66 $0.40 $0.50 -35% 15 83% $1451 40% 196%
RRC $56.79 $9.00 $10.90 1% 104 79% $23.80 46% 195%
NBL $93.16 $16.50 $19.50 2% 233 60% $34.47 36% 189%
CXO $96.29 $9.90 $12.00 7% 71 38% $4855 41% 186%
BBG $22.74 $1.10 $1.90 -45% 53 0% $24.62 42% 186%
GDP $1535 $0.60 $1.10 -29% 18 86% $11.01 B80% 181%
CHK $20.69 $13.20 $28.20 -38% 599 82% 521.65 37% 180%
COG $3063 $6.40 $7.30 1% o9 29% $18.91 31% 176%
DNR $17.80 $6.90 $9.40 -249% 67 6% $62.47 36% 173%
ROSE $47.03 $2.50 $2.70 3% 32 51% $28.00 2% 164%
SFY $27.12 $1.20 $1.60 -34% 29 49% $3455 42% 161%
SWN $29.30 $10.20 $11.50 -26% 242 100% $16.39 25% 146%
EOG $104.00 $28.00 $32.40 -8% 442 58% $33.96 28% 144%
NFX $33.09 $4.40 $7.30 -54% 144 56% $32.26 43% 144%
XEC $69.19 $5.90 $6.30 -39% 100 56% $3094 11% 136%
CWEI $72.99 $0.90 $1.40 -26% 15 24% $73.10 61% 132%
BRY $4420 $2.40 $3.80 -13% 36 28% $37.92 62% 126%
CPE $552 $0.20 $0.30 -20% 5 42% $1656 57% 124%
PXD $105.12 $12.90 $15.10 3% 137 44% $31.02 31% 122%
DVN $68.94 $27.90 $30.60 -23% 680 65% $23.07 31% 100%
OXY $8961 $72.70 $74.80 -11% 749 28% $50.89 13% 26%
WTI $1854 $1.40 $2.10 -16% 50 52% $3573 57% 80%
APA $93.50 $35.90 544.10 -26% 759 50% $45.21 20% 66%
APC $74.63 $37.70 $52.30 -8% 683 57% $31.18 46% 52%
WILL $51.17 $6.00 $7.40 -28% 71 16% $51.16 31% 5%
CNQ $31.29 $3420 $42.70 -31% 580 35% $13.16 27% N/A
CVE $3138 $25.10 $30.40 -11% 231 47% $28.06 2% NfA
ECA $1819 $1330 $19.00 -43% 600 26% $1729 33% NfA
ITLM $12.18 $12.50 $17.30 -47% 362 59% $31.72 33% N/A

» Service cost acceleration will compound this limitation.

» Further constraints on cost-of-capital will limit options.
ASPO Conference 2012
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U.S. Natural Gas Supply

Lower 48 States U.S. Gas Production
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Data from EIA

e 70% of U.S. supply is from TX, LA, WY, OK, OCS and NM.
e These jurisdictions provide an excellent proxy for trends in U.S. supply.
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State Supply Data Is On An Undulating Plateau

U.S. Major Jurisdiction Natural Gas Production (TX, LA, OK, WY,
NM, OCS)
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Data from HPDI & EIA

e Until now, shale gas has been compensating for conventional depletion.

* Ongoing, unresolved discrepancy between EIA and State production reporting.
e States base tax and royalty determinations on production volumes.

* EIA uses an algorithm & has been unresponsive to inquiries.
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The Demand Side of The Equation

Thous ands of Megawatts Hours

Labyrinth

Jan-Feb 2011-2012 Net Generation & Consumption of Fuels For Electric Power
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Natural Gas Price & Usage For Electric Power Generation
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For Jan-Feb 2012, consumption increased 5.0Bcf/d compared to 2011.

Most of this increase is from coal-to-gas fuel switching.

This will change if gas prices increase.

EPA regulations of power sector will result in an additional 6.6 Bcf/d by 2020.
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Summer 2012 Cooling Scenario

&a/?}y Demeand Last Year to [his Year
0 w

Percent Difference

-100 90 80 -70 60 .50 40 30 -20 <10 O 10 20 30 40 50 &0 70 80 90 100

2 WEATHERBANK, INC.

e Itis unlikely that summer cooling demand will cause much reduction in natural gas
over-supply.
 NOAA forecasts a hotter-than-average summer.
» Production curtailment is possible.
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Natural Gas Price Scenarios

Exhibit 3: We reduce our NYMEX natural gas price forecast, but continue to see upside to
prices beyond this summer

$/mmBtu

NYMEX ($/mmBtu)
Goldman Sachs old Foracast Forward
forecast curve*
2012 240 3.10 2.50
2013 4.00 4.25 3.43
1Q2012 2.50 3.00 na
2Q2012 210 2.80 212
3Q2012 210 2.75 2.35
4Q2012 2.90 3.75 2.79
1Q2013 3.75 4.25 3.30
202013 4.00 4.25 3.32
3Q2013 4.00 4.00 3.45
4Q2013 4.25 4.50 3.66

*As of close on April 10, 2012.

Source: NYMEX, Goldman Sachs Global ECS Rasaarch.

Scenario Modeled Monthly 2012-2013 Natural Gas Prices

Dollars Per mmBtu at Henry Hub (average monthly price)

$5.50 ¢

$5.00 |

$4.50

$4.00 |

$3.50 |

$3.00 |

$2.50 |

$2.00 |

=e=Scenario 1 Base Case: 2012 $2.30; 2013 $3.80
e==Scenario 2: 2012 $2.65; 2013 $3.45
=== Scenario 3: 2012 $2.25; 2013 $3.60
=0= Actual End-of-Month Price
¢ NYMEX Futures April 18, 2012 (2012, $2.34; 2013 $3.30)

Sources: EiA data, Aperio Energy Research (2012)
' A A A A

 Considerable uncertainty in price
forecasts.

e Price floor could be near
S1/mmBtu based on weather &
resulting storage forecast.

* Credible forecasts put average
2012 gas price at $2.30-
$2.40/mmBtu.

e 2013 average gas price in $3.45-
S$4.00/mmBtu range.

$1.50
Jan-11

Jul-11

Jan-12

Labyrinth Consulting Services, Inc.
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After The Gold Rush: Conclusions

» Shale gas has compensated for decline in conventional gas production.

* Most analysts forecast that the future will be much like the present and
that natural gas will be abundant and cheap for decades.

« Demand is increasing and production is beginning to decrease.

« Government is now on the natural gas band wagon: regulation &
legislation will effectively mandate increased gas demand.

* Price matters and many companies are now in trouble.

 Beware of what you read and hear: the change in supply & price may
occur faster than many now forecast!

di W3S

\p LLELLLL
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U.S. Oil Production & Consumption: Reality Intersects Magical Thinking

of Barrels of Qil Per Day

Millions

U.S. Crude Oil Production U.S. Crude Oil Production and Consumption Since 2000
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Data from EIA Data from EIA
Crude oil production in the U.S. peaked in 1970 at 10.04 MMbo/day.

Current consumption is 14.6 Mmbo/d and production is 5.7 Mmbo/d.

The difference is 8.9 mmbo/d and must be imported.

Shale oil has added 860,000 bo/d since 2008 (6.5% of total consumption).
Decline rates in oil plays are >35% per year; conventional oil declines at 4-5%.
Sustained & increased shale production depends on high oil prices.

NGLs are not crude oil and cannot be used for transport.

If shale oil increases to 2 mmbopd (14%), U.S. will still have to import 7mmbo/d.
If U.S. returned to 1970 production levels, U.S. will still have to import 5 mmbo/d.
Shale oil will not make the U.S. energy independent.
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Once You Pass Through The Looking Glass...

“Beliefs come first, explanations for

beliefs follow.”
Michael Shermer

...Strange Things Look Normal.

=X
S
= S AP

D

Labyrinth Consulting Services, Inc. ASPO Conference 2012 Slide 27



U.S. Shale Plays

After The Gold Rush:

A Perspective on Future U.S. Natural
Gas Supply and Price

Arthur E. Berman
Labyrinth Consulting Services, Inc.

ASPO Conference 2012
Vienna, Austria
May 30, 2012
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