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Who | Am

o 33 years inthe Oil & Gas Industry

e Appointed by Gov. Owens to Low Income Energy
Commission in 1998

 Energy Outreach Colorado Board Member since
2006

o Author of RIK-LIHEAP 2005 Energy Policy Act

* Friend of Skip Arnold, Mary Grassi & Jim Jacob

Son of Phil & Mary
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35 Years of Energy Bills
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The Cougar’s Cubs in Action
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TﬁP before May at Choqi En-lai's invitatiqn

President to visit
nland China

LOS ANGELES (UPlLi—In a stunning surprise,
President Nixon announced Thursday night he had
accepted an invitation from Premier Chou En-lai to
visit the Peoples Republic of China sometime before
next May.

He said the trip was arranged during a secret vis-
it of his national security adviser, Dr. Henry A. Kis
singer, to Peking July 9 to July 11 while Kissinger
was on an around the world trip. £

oy ave laken this action because ol my profound

on that all nations will gain from a reduction

of tensions and a better relationship between the Unit-

ed States and the People's Republic of China,” the

resident said in a five minute nationwide radio and
sion st

He would be the first U.S. President to visit the
People’s Republic of China, the world's largest Com-
munist nation, which the United States has never for-
mally recognized. 4

The :lrmoum‘r»rrwlﬂ, made simultaneously here
and in Peking, signaled a major departure in the poli-
¢y which the United States has followed since the
Commun took over smainland China at the end of
World War IL

“as 1 have pointed out on a number of occasions
over ihe past three years, there can be no stable and
enduding peace without the participation of the Pen-
ples Republic of China and its 750 million people,” the
President said, )

In ¢ ipation of the protest that appeare
to be hes from the government of the Republic of
China in ~ the President said his i i
seeking a new jonship with 2
not be at the expense of outold (riends.

It is not di ed against any other nati
seek [riendly relations with all nations. it
can be our friend without being any other ion's en- .

/

announcement came on the heels of several

4 jth the Com-
munist Chinese government. The President recently

relaxed trade and-travel restrictions lo mainland

hina and indicated that the United States might drop
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China is Looking to Us
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World Primary Energy Demand
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Fossil fuels account for almost 90% of the growth in energy
demand between now and 2030
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Population Growth from 1950-2050
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Quality of Life is Strongly Correlated with
Electricity Consumption
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World Natural Gas Consumption, 1990-2035
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Mepca[.()p Enm‘gy Source: U.S. Energy Information Administration, International Energy Outlook 2011, September 19, 2011 24




Russia, Iran and Qatar Form Natural Gas Cartel
10/21/2008 in Tehran, Iran

Qatar's Deputy Premier and Iranian Oil Minister, Alexei Miller, Chief of
Minister of Energy and Industry, Gholam Hossein Nozari Russia’s state gas
o) % Abdullah bin Hamad Al-Attiya monopoly - Gazprom
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. . Existing Terminals with Expansions
A. Everett, MA : 1.035 Befd (Tractebel)
Existing and Proposed N v a3 acd )
C. Elba Island, GA : 1.2 Befd (El Paso)

Lowe r-48 L N G Te rm i n al S D. Lake Charles, LA : 1.2 Bcfd (Southern Union)

Approved Terminals
1. Hackberry, LA : 1.5 Befd, (Sempra Energy)
2. Port Pelican: 1.0 Befd, (Chevron Texaco)

Proposed Terminals — FERC

3. Bahamas : 0.84 Bcfd, (AES Ocean Express)

4. Bahamas : 0.83 Bcfd, (Calypso Tractebel)

5. Freeport, TX : 1.5 Bcfd, (Cheniere / Freeport LNG Dev.)
6. Fall River, MA : 0.4 Bcfd, (Weaver's Cove Energy)

7. Long Beach, CA : 0.7 Befd, (SES/Mitsubishi)

Proposed Terminals — Coast Guard
8. Gulf of Mexico: 0.5 Bcfd, (El Paso Global)
9. California Offshore: 1.5 Bcfd, (BHP Billiton)

10. Louisiana Offshore : 1.0 Bcfd (Gulf Landing — Shell)

Planned Terminals

11. Brownsville, TX : n/a, (Cheniere LNG Partners)

12. Corpus Christi, TX : 2.7 Bcfd, (Cheniere LNG Partners)
13. Sabine, LA : 2.7 Bcfd (Cheniere LNG)

14. Humboldt Bay, CA : 0.5 Befd, (Calpine)

15. Mobile Bay, AL: 1.0 Befd, (ExxonMobil)

16. Somerset, MA : 0.65 Bcfd (Somerset LNG)

17. Louisiana Offshore : 1.0 Bcfd (McMoRan Exp.)

18. Belmar, NJ Offshore : n/a (El Paso Global)

19. So. California Offshore : 0.5 Bcfd, (Crystal Energy)
20. Bahamas : 0.5 Bcfd, (El Paso Sea Fare)

21. Altamira, Tamulipas : 1.12 Bcfd, (Shell)

22. Baja California, MX : 1.3 Bcfd, (Sempra)

23. Baja California : 0.6 Bcfd (Conoco-Phillips)

24. Baja California - Offshore : 1.4 Bcfd, (Chevron Texaco)
25. Baja California : 0.85 Bcfd, (Marathon)

26. Baja California : 1.3 Bcefd, (Shell)

27. St. John, NB : 0.75 Bcfd, (Irving Oil & Chevron Canada)
28. Point Tupper, NS 0.75 Bcf/d (Access Northeast Energy)
29. Harpswell, ME : 0.5 Bcf/d (Fairwinds LNG — CP & TCPL)
30. St. Lawrence, QC : n/a (TCPL and/or Gaz Met)

31. Lazaro Céardenas, MX : 0.5 Bcfd (Tractebel)

December 2003 32. Corpus Christi, TX : 1.0 Befd (ExxonMobil)
33. Gulf of Mexico : 1.0 Befd (ExxonMobil)
Source: Pat Wood, Federal Energy Regulatory Commission, 34. Sabine, LA : 1.0 Befd (ExxonMobil)

LNG Ministerial Conference Presentation 35. Providence, RI ; 0.5 Befd (Keyspan & BG LNG)



AMERICL'E

NATURAL GAS
RLUIKKCE

EVOLUTION IN GAS WELL COMPLETEION TECHNOLOG

- THE KEY TO TODAY’S NATURAL GAS REVOLUTION

Conventional Tight Sands Tight Sands  Shale —horiz well +
Reservoir Single-stage HF Multi-stage HF Multi-stage HF
1850 to present 1950°s o 1990's 1990's to present 2000 to present

v
S

Multi-stage hydraulic fracture stimulation (HF)
unlocks gas in unconventional reservoirs

Source: America’'s New Natural Gas, America’s Natural Gas Alliance
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Conventional vs Unconventional Reservoirs

Conventional

non-associated

/ gas
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Gas-rich shala

_§W“éf Source: Chris Wright, Liberty Resources Tuesday Lunch Club Presentation, 3/5/13
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Lower 4

Source: Energy Information Administration based on data from various published studies.
Updated: May 9, 2011

llinois
Basin
[

Shale plays
[ Current plays
[ | Prospective plays
Stacked plays
Shallowest/ youngest
Intermediate depth/ age
— Deepest/ oldest

Basins

* Mixed shale &
chalk play
** Mixed shale &
limestone play
***Mixed shale &
tight dolostone-
siltstone-sandstone
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Fracture Treatment in 1949

Source: Platts Gas Daily, April 15, 2013
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Definition
= The use of fluids to create a crack by hydraulic
pressure

= The continued injection of fluids into the created
crack fracture to make it grow larger

= The placement of small granular solids into the
crack to ensure the crack remains open after the
hydraulic pressure Is no longer applied
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Why HF a Well?

* |ncrease the Rate at which the well Is
capable of producing olil or gas

= Most unconventional formations
Require hydraulic fracturing to be
economic

= Does not increase total Reserves
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Mepcat()p Enepgy Source: Colorado Oil & Gas Association, Hydraulic Fracturing and Water
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Drilling Distance

Aquifer
400-800
ft.
7000 ft.
x5
2

Mepcat()p Encrgy Source: Colorado Oil & Gas Association, Hydraulic Fracturing and Water




Casing

= Multiple layers

surrounding the
aquifer

vl

Cement

Conductor Casing
Cement

Surface Casing
Drilling Mud/Cement
Production Casing
Production Tubing

Source: Colorado Oil & Gas Association, Hydraulic Fracturing and Water
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Surface Casing

= Purpose
- Protect ground water
- Provide stable wellbore during
drilling operation
- Provide well control during
drilling
= Depth Requirements

- Set by State and BLM
regulations

- Extends below the aquifer

= Cement Helps
- Protect casing from corrosion
- Provide zonal isolation

- Snnport casing in wellbore
b
Mepcatop Enel‘gy Source: Colorado Oil & Gas Association, Hydraulic Fracturing and Water
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Production Casing

= Purpose
- Provide zonal isolation
- Provide well control
- Well path to productive

Intervals

= Cement Requirements
- Set by State regulations
- Set by BLM regulations
- Operator requirements

= Cement Helps

- Protect casing from
corrosion

- Support casing in wellbore
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HF Fluids

= Depending on the fluid system being pumped various
additives are used:

= Polymers = Surfactants

= Crosslinkers = Clay Control

= pH Control = Bacteria Control

= Gel Breakers = Fluid Loss Additives

= Additives are transported in concentrated form

= Typically injected at less than 3 gallons per 1,000 gal of
water (0.3%)

= All additive injection rates are controlled.
= The purpose of any additive is to help improve the

overall process

vl
B

e
M@pcat()p Enepgy Source: Colorado Oil & Gas Association, Hydraulic Fracturing and Water




Fractures and Proppant
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Additive

HF Fluids

Main Compound

Common Use

Diluted Acid

Hydrochloricor, Muriatic Acid

Swimming Pools

Biocide

Glutaraldehyde

Dental Disinfectant

Breaker

Ammonium Persulfate

Bleaching Hair

Crosslinker

Borate Salts

Laundry Detergents

Iron Control

Citric Acid

Food Additive

Gelling Agent

Guar Gum

Biscuits

Scale Inhibitor

Ethylene Glycol

Antifreeze

Surfactant

|sopropanol

Glass Cleaner

Friction Reducer

Polyacrylamide

Water and Soil Treatment

x5
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Source: Colorado Oil & Gas Association, Hydraulic Fracturing and Water
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Domestic production of shale gas has grown
dramatically over the past few years

shale gas production (dry)
billion cubic feet per day

30 — mRestof US
Bakken (ND)

25 —
mEagle Ford (TX)
o0 mMarcellus (PA and WV)
mHaynesville (LA and TX)
18 — mWoodford (OK)

m Fayetteville (AR)
10 —  LBamett (TX)
mAntrim (MI, IN, and OH)

0
2000 2002 2004 2006 2008 2010 2012

Sources: LCI Energy Insight gross withdrawal estimates as of January 2013 and converted to dry production
estimates with EIA-calculated average gross-to-dry shrinkage factors by state and/or shale play.
x5
&, 5
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Shale gas leads growth in total gas production through
2040

U.S. dry natural gas production
trillion cubic feet

History 2011 Projections

35

30

25

20 Shale gas

15

Non-associated offshore = Tight gas
Coalbed methane

5 Associated with oll

0 : Non-associated onshore

1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040

Source: EIA, Annual Energy Outlook 2013 Early Release
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Forecasts for Shale Gas Resource?

e 2008 - 347 TCF - Energy Information Administration (EIA)
e 2008 - 840 TCF - Navigant for Clean Skies Foundation

e 2009 - 616 TCF - Potential Gas Committee (PGC)

e 2011 - 827 TCF - Energy Information Administration (EIA)
e 2013 —-1,073 TCF - Potential Gas Committee (PGC)
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THE SUPPLY CURVE HAS MOVED

According to the Potential Gas
Committee, during the last two years,
the future gas supply estimate for the

US rose nearly 25% to a 48-year
record of 2,688 TCF.

IVIercator Energy 43
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The “Ferrari” Affect Substantially Reduces
The Likelihood Of Price Spikes

140 One Rig In the Haynesville

5 months after drilling restarts,
previous production level

6 Month Drilling exceeded
Curtailment |

l
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ﬁ(’?[‘(?&l()[‘ Energy Source: PondercMﬂnlthSLLC 44




Drilling Rig Productivity Continues To Improve

" 1st Q 2007 Southwestern Energy [ 621

u1st Q 2008 Fayetteville Shale o497
m1st Q 2010

m1st Q2013

+224%
+135%
68 +123%
-69% 4,942 2,373 -28%

18 21 2,104 1,066 18,360 $2.9 §2.1
s i in
Time To Drill  Wells Per Yr Average 30 Day Ave. Unit Prod Drill &

(Days) Per Rig Lateral Length Prod Rate Additions Complete
(Feet) (Mcf/d) Per Rig Per Yr  Costs (SMM)
x5k (Mcf/d)

Sop
MC rcator Encrgy Source: Southwestern Energy Financials 4 5



Foreign Investment in U.S. Shale
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PetroChina/Encana BHP Plans to Acquire Petrohawk
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Source: Dr. Jim Duncan, ConocoPhillips,

4
Decoding the Relevance of Abundant %
Supply, 2011 COGA Presentation
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NYMEX Henry Hub Natural Gas Price*

1996 - 2012 Actual

$10.00 -
$9.00 -
$8.00

$7.00
$6.00 -
$5.00 -
$4.00
$3.00
$2.00 -
$1.00 -
$0.00 -

$ per MMBtu

1996
1997
1998
1999
2003
2004

2000
2001
2002
2005
2006
2007

Source: *Average of last three days of trading as published in the Platts Gas Daily Report
e
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World LNG Estimated June 2013 Landed Prices

L9 &

Sownce: Walerbome Energy, inc. Data In SUS/MME
£
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Perspective: Residential
Gas Usage

In a single year, the
average US home
uses 84 MCF of
natural gas.

gibilaRitiletilakilitilits
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Source: Natural Gas Supply Association
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The Effect of Fracking on Residential Gas Cost

¢ XcelEnergy:

RESPONSIBLE BY NATURE™

PUBLIC SERVICE COMPANY OF COLORADO *
P 0 BOX 840

DENVER, CO. 80201

(800) 895-4999

Espafol: (800) 687-8778

Page 10of 1
m Service Addr Account No. Date Due Amount Due
i

Account Activity

Date of Bill Dec 5, 2012 Previous Balance $29.26
Number of Payments Received 1 Total Payments ($29.26)
Number of Days in Billing Period 34 Balance Forward $0.00
Statement Number 349691134 + Current Bill $37.75
Premise Number 300801460 Current Balance $31.75
Gas Service - Account Summary

Invoice Number 0227514926 Residential

Meter No. 00000R471013 Usage Charge 45 therms x 0.090444 $4.07
Rate RG Residential — ‘ @‘BD
Days in Bill Period 34 Natural Gas 4 Qtr 45 therms x 0.355870 $16.01
Current Reading 7720 Actual 12/05/2012 ' oy TS X U OTose? $O7
Previous Reading 7668 Actual 11/01/2012 Service & Facility $11.94
Measured Usage 52 Subtotal $36.65
Therm Multiplier 0.8606 Franchise Fee 3.00% $1.10
Therms Used 45.0 X Sl

iTutaI Amount $31.75] -
ek
K4
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he Effect of Fracking on Residential Gas Cost

* With the gas cost in Spain of $10.05/MMBtu, the total
residential bill would have been:

80%
Increase

$67.84

With the gas cost in China of $13.70/MMBtu, the total
residential bill would have been:

$82.29

118%
Increase

vl
S
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What Fracking Means to Low Income Households

2003-2008 NYMEX! Avg. Price2MMBtu ~ $7.21 | 1%

2012 NYMEX! Avg. Price/MMBtu ~~ $2.80 | Prop

Price Differential/MMBtu $4.41
X

2012 Residential Gas Usage*/MMBtu 4 179.740,000

2012 Residential Cash Savings = $18,432,653,400

1 NYMEX — Average last 3 days of close of Natural Gas Contract as reported in Platts Gas Daily Report

E‘h“é 2 See Addendum A for supporting documentation
Sl 3 2012 Residential Gas Usage — EIA Natural Gas Consumption by End Use

g
Mercamr Energy 52




What Fracking Means to Low Income Households

o 36% of residential households (114 million total*) are
estimated to qualify for LIHEAP assistance®

2012 Residential Cash Savings = $18,432,653,400
Percent of households LIHEAP eligible X .36

2012 LIHEAP Eligible Cash Savings = $6,635,755,224

2012 LIHEAP Total Cash Assistance’ = e

vl
B
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4 US Census Bureau State and County Quickfacts

5 LIHEAP Home Energy Notebook for FY 2009: Appendix B: Income Eligibility Household Estimates; See
Addendum A

6 Households with income up to 150% of the federal poverty income guidelines or, if greater, 60% of the state
median income

7 10% decrease due to General Administrative Expense; 15% due to efficiency 5 3



Reducing Greenhouse Gas Emissions

Natural Gas Coal
Carbon Dioxide 117,000 208,000
Carbon Monoxide 40 208
Nitrogen Oxide 92 457
Sulfur Dioxide 0.6 2,591
Particulates 7 2,744
Formaldehyde 0.750 0.221
Mercury 0.000 0.016

Source: EIA — Natural Gas Issues and Trends

S
M(?[‘(Tal()r Energy

Pounds of air pollutants produced per billion Btu energy
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Kyoto Protocol

US Energy Information Agency reports
that America’s greenhouse gas emissions
have fallen 7 percent to 1992 levels.
US, a non participant in Kyoto Protocol
Treaty, Is the only nation to meet 1999

forecasted reduction

ek
S
M@pcat()p Enepgy Source: Colorado Oil & Gas Association, Hydraulic Fracturing and Water
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Gas Prices by Region

Natural Gas Price (S/mmbtu)
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Applications Received by DOE/FE to Export Domestically Produced LNG
from the Lower-48 States (as of April 2, 2013)
All Changes Since March 7, 2013 Update Are In Red

Company U_uantitf""':' FTA Applications & Mon-FTA Applications W
[Docket Number]) [Docket Mumber])
Sabine Pass Liguefaction, LLC 2.2 billion cubic feet per Approved [10-85-LMNG Approved (10-111-LNG)
day (Bef/d) ¢
Freeport LNG Expansicn, L.P. and FLNG 1.4 Bcffd @ Approved [10-160-LNG]) Under DOE Review [10-161-LNG)
Liguefaction, LLC
Lake Charles Exports, LLC 20 Etcffdm"‘" Approved [11-59-LNG) Under DOE Review [11-59-LNG)
Carib Energy [USA]) LLC 0.03 Bcffd: FTA Approved (11-71-LNG) Under DOE Review (11-141-1 NG|
0.01 Bcffd: non-FTA ¥
Dominicn Cove Point LNG, LP 1.0 Bcf/d @ Approved [11-115-1NG) Under DOE Review [L1-128-1NG)
Jordan Cowve Energy Project, LP. 1.2 Bcffd: FTA Approved [11-127-LNG) Under DOE Review [12-32-LNG)
0.8 Bcf/d: non-FTA W
Camercn LNG, LLC 1.7 Bcf/d ] Approved [11-145-LNG) Under DOE Review [11-162-LNG)
Freeport LNG Expansion, L.P. and FLNG 1.4 Bcf/d ] Approved (12-06-LNG) Under DOE Review [11-161-LNG|
Liquefaction, LLC )
Gulf Coast LNG Export, LLC w 28 I!-ul:f,u'u::lE Approved [12-05-LNG) Under DOE Review (12-05-LNG)
Gulf LNG Liguefaction Company, LLC 15 Elv::l",u"-l:lIEI Approved [12-247-1HNG) Under DOE Review [12-101-LNG)
LMG Development Company, LLC (d/bfa 125 I!::fj'u:l‘:iII Approved [12-28-LNG) Under DOE Review [12-77-LNG)
Oregon LNG)
5B Power Solutions Inc. 0.07 Bcffd Approved [12-50-LNG) nfa
Southern LNG Compamny, LL.C. 0.5 Bcffdu Approved [12-54-LNG) Under DOE Review [12-100-LNG)
Excelerate Liguefaction Solutions I, LLC 1.38 Beffd™ Approved (12-61-LNG) Under DOE Review [12-146-LNG)
Golden Pass Products LLC 26 dedw Approved [(12-88 -LNG Under DOE Review [12-156-LNG)
Cheniere Marketing, LLC 21 Elcf,u"d'!" Approved IEIE-EEI-LNGI Under DOE Review |12-EI?-LNGE
Main Pass Energy I-I-uh, LLC 3.22 Bcffd=*" Approved (12-114-LNG) n/a
CE FLNG, LLC 107 En:r'fd"d" Approved w Under DOE Review [w
Waller LNG Services, LLC 0.16 Bcffd Approved [12-152-LNG) nfa
Pangea LNG (Morth America) Holdings, LLC 1.09 Bcf/d? Approved (12-174-LNG) Under DOE Review (12-134-LNG)
Magnolia LNG, LLC 0.54 Bcffd Approved (12-183-LNG) nfa
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Applications Received by DOE/FE to Export Domestically Produced LNG
from the Lower-48 States (as of April 2, 2013)
All Changes Since March 7, 2013 Update Are In Red

Company Quantity ¥ FTA Applications ® Mon-FTA Applications ¥

[Docket Number] [(Docket Number]
Trunkline LMG Export, LLC 2.0 Bcf/d™* Approved [13-04-LMNG) Under OE Review [13-04-LNG)
Gasfin Development USA, LLC 0.2 Bi/d Approved 13-06-LNG) nja |
Freeport-MchoRan Energy LLC 3.22 Bcffd®** Pending Approval [13-26-LNG) Under DOE Review [13-26-LNG)
Sabine Pass Liquefaction, LLC 0.28 Bef/d® Pending Approval (12-30-LNG) | Under DOE Review [13-20-LNG)
Sabine Pass Liguefaction, LLC 0.24 Bcf/d™ Pending Approval (13-32-LNG) Under DOE Review (13-32-LNG)
Total of all Applications Received 29.93 Bof/d(**) [**¥) 28,54 Bef/d

** Lake Charles Exports, LLC [LCE) and Trunkline LNG Export, LLC (TLNG), the owner of the Lake Charles Terminal, have both filed an application
to export up to 2.0 Bcffd of LNG from the Lake Charles Terminal. The total quantity of combined exports requested between LCE and TLNG
does not exceed 2.0 Bof/d (i.e., both requests are not additive and only 2 Bcffd is included in the bottom-line total of applications received).

#*¥ Main Pass Energy Hub, LLC {MPEH) and Freeport McMoRan Energy LLC (FME), have both filed an application to export up to 3.22 Boffd of
LWG from the Main Pass Energy Hub. (The existing Main Pass Energy Hub structures are owned by FME). The total quantity of combined FTA
exports reguested between MPEH and FME does not exceed 3.22 Bof/d (i.e., both requests are not additive and only 3222 Bof/d is included in the
bottom-line total of FTA applications received). FME's application includes exports of 3.22 Bof/d to non-FTA countries and is included in the
bottom line total of non-FTA applications received, while MPEH has not submitted an application to export LNG to non-FTA countries.
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(a)
(b)

(<)

(d)

(e)

()

(e}

(h)

(i)

(i)

Actual applications were in the equivalent annual guantities.

FTA — Applications to export to free trade agreement [FTA) countries. The Natural Gas Act, as amended, has deemed FTA exports to be
in the public interest and applications shall be authorized without modification or delay.

MNon-FTA applications require DOE to post a notice of application in the Federal Register for comments, protests and motions to
intervena, and to evaluate the application to make a public interest consistency determination.

Reguested approval of this guantity in both the FTA and non-FTA export applications. Total facility is limited to this quantity [iLe., FTA
and non-FTA volumes are not additive at a facility).

Lake Charles Exports, LLC submitted one application seeking separate authorizations to export LNG to FTA countries and another
authorization to export to Mon-FTA countries. The proposed facility has a capacity of 2.0 Bcf/d, which is the volume requested in both
the FTA and Non-FTA authorizations.

Carib Energy (USA) LLC reguested authority to export the equivalent of 11.53 Bof per year of natural gas to FTA countries and 3.44 Bcf
per year to non-FTA countries.

Jordan Cove Emergy Project, L.P. requestad authority to export the equivalent of 1.2 Boffd of natural gas to FTA countries and 0.8 Bcf/d
to non-FTA countries.

DOESFE received a new application [11-161-LNG) by FLEX to export an additional 1.4 Bof/d of LNG from new trains to be located at the
Freeport LMG Terminal, to non-FTA countries, and a separate application [12-06-LNG) to export this same 1.4 Bcf/d of LNG to FTA
countries [received January 12, 2012). This 1.4 Bcf/d is in addition to the 1.4 Bcf/d FLEX requested in dockets |{10-160-LNG and 10-161-
LNG).

An application was submitted by Gulf Coast on lanuary 10, 2012, seeking one authorization to export LNG to any country not prohibited
by W5 law or policy. On September 11, 2012, Gulf Coast revised their application by seeking separate authorizations for LNG exports to
FTA countries and Mon-FTA countries.

Total does not include 2.0 Bcf/d
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mGI{obaI Sh le Reserves

Legend
B ssessed basins with resource estimate
‘| [_] Assessed basins without resource estimate
[ | Countries within scope of report

[ ] Countries outside scope of report

Source: EIA; Dr. Jim Duncan, ConocoPhillips, Decoding the Relevance of Abundant Supply, 2011 COGA Presentation
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ATKearney

Resource potential in North America i1s massive — with the
Rockies accounting for a significant fraction

Major global shale gas and LTO opportunities’

Technically recoverable shale gas (trillion cubic feet) and LTO
(Billion barrels) resources

North

Australia
396

Argentina
774 (21)
i
. ~
{ J Continents () LTO billion barrels
1. Only countries mcluded in ELA study T =
Source: EIA, Forbes, http-iiwwne shale-gas-tight-cil-argentina-i.com/ &
ok
£
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Job Creation

America’s Oil & Natural Gas Industry supports
9.2 million men and women across the US In
a wide range of highly skilled, well-paying
professions

Cop

P\
IVIercator Energy

Source: energycreation.org article on job creation
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Revenue Creation

 The US OIl and Natural Gas industry
contributes $86 million a day in taxes,

royalties and other fees — about $31 billion a
year

vl
S

e Source: The Energy Stimulus
IVIercator Energy
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The Rest
of the
Story

gk
g
IVIercator Energy
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“Methodically researched..provocative..”
THE NEW YORK TIMES

“Briskly paced..mischievious pic..."
VARIETY

“Robustly entertaining and informative...”
NEW YORK POST

KING TRUTH
PHELIM MCALEER ANN MCELHI ‘ PHELIM NCALEER
OCN HUOLESTON 3 JEF HANNNS 3B NN
ANN CELHINNEY PHELIM MCAL [EA BCKERS
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Conclusions

e Since 1949, 1,400,000 wells have been
hydraulically fractured in the US...No one has
ever been able to demonstrate that it is harmful to
human health

 Low natural gas prices will significantly advance
the general public health and welfare

— Conversion coal to gas, reduced air emissions

— Energy security, job creation & lower energy
costs for low income households

vl
g
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Conclusions

* Increased industry activity in urbanized areas and
environmentally sensitive areas should be
addressed In a collaborative manner without
demonizing oll and gas development

 What is more important to environmental groups,
creating an ideological enemy (oil & gas
development) with an artificial bogeyman
(hydraulic fracturing) or advancing society?
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Contact Information
John A. Harpole

President
Mercator Energy LLC
26 W. Dry Creek Circle, Suite 410
Littleton, CO 80120
harp@mercatorenergy.com
(303) 825-1100 (work)
(303) 478-3233 (cell)
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Citations for Report

All of the information utilized for this report is a compilation of information pulled
from the following data sources:

Ponderosa Advisors LLC
Blue, Johnson Associates, Inc.
Chris Wright, Liberty Resources
Office of Fossil Energy
Office of Oil Gas Global Security Supply
U.S. Department of Energy
Raymond James and Associates, Inc.
Charif Souki, Cheniere Energy Inc.; Cheniere Research
U.S. Federal Energy Regulatory Commission
Institute for Energy Research (IER)
Energy Information Administration (EIA)
Bernstein Research
Western Energy Alliance
Sutherland LNG Blog
Platts Gas Daily Report, A McGraw Hill Publication
Colorado Oil and Gas Association
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Colorado Water Use

Total (Billion
Total (Million gallons/Day) gallons/Year)
Irrigation (crop) 12,322 4497
Irrigation (golf course) 41 14
Public-supply 864 315
Domestic 34 12
Industrial 142 52
Livestock 33 12
Mining 21 8
Thermo-electric 123 45
Total withdrawals 13,581 4957

Source: USGS 2005 Estimated Withdrawals and Use of Water in Colorado, 2005

x5

S
M(‘[‘(,‘a tor Energy Source: Colorado Oil & Gas Association, Hydraulic Fracturing and Water
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Colorado Water Use

2010 Use Percent of
Sector (Acre-Feet/Yr)" State Total
Total 16,359,700
Agriculture 13,981,100 85.5%
Municipal and Industrial 1,218,600 7.4%
Total All Others 1,160,000 7.1%
Breakdown of "All Others"
Total All Others 1,160,000
Recreation 923,100 5.64%
136,000 0.83%

Large Industry

Thermoelectric Poy

0.47%

Hydraulic Fracturing

13,900

Snowmaking

0.08%

Coal, Natural Gas, Uranium, and Solar Development

0.03%

Qil Shale Development

0.00%

e
-y
M(‘r(‘zllm‘ Energy

Source: Colorado Oil & Gas Association, Hydraulic Fracturing and Water



Estimated Water Use

Projection of Annual Demand for Hydraulic Fracturing (Acre-Feet?)’
2010 2011 2012 2013 2014 2015

13,900 14,900 16,100 16,900 17,800 18,700

= 2015: 0.10% of total water use

One Acre Foot is Approximately 326,000 Gallons

Source: COGCC

x5

Sopsl
M(\r(‘g[ tor l‘]ll(‘l‘g) Source: Colorado Oil & Gas Association, Hydraulic Fracturing and Water 73
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HF Disclosure Reqistry
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New HF Rule

» Requires public disclosure of HF
chemicals using FracFocus.org

» Well-by-well Basis
= |nclude MSDS Information

* Trade Secret Protection
* File with COGCC
» Justify Trade Secret Status

x5
S

7
M(‘r(‘g[l()]‘ l']n(‘rg} Source: Colorado Oil & Gas Association, Moving Beyond Misinformation
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New HF Rule

» 48 hour advance notice from Operator to
the Commission is required of intention to
hydraulically fracture a well.

» Stakeholder Rulemaking Process Late
2011

* Most Stringent in Nation

x5

B
M(‘r(‘g[l()]‘ l']n(‘rg} Source: Colorado Oil & Gas Association, Moving Beyond Misinformation
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HF Disclosure Registry

» |nitiated by the Ground Water Protection Councll

(GWPC) and Interstate Oil & Gas Compact Commission
(I0GCC)

» Website Development Committee: Industry, State, &
GWPC

* |ndustry has unanimously supported the Reqgistry

x5

ANGA (American Natural Gas Alliance)

AXPC (American Exploration & Production Companies)
API (American Petroleum Institute)

IPAA (Independent Petroleum Association of America)

NGSA (Natural Gas Supply Association)

INGAA (Interstate Natural Gas Association of America)

Sopsl
M(\r(‘g[[()]‘ l‘]ll(‘l‘g) Source: Colorado Oil & Gas Association, Moving Beyond Misinformation 77



Concept of the Regqistry

Web interface where operators voluntarily register HF
chemicals

= Timely, consistent data

» Centralized upload area for operators

= Secure information

Web interface where public finds more information on
the HF process
Well site search tool

= Allow public to search for individual HF wells

= Query by state, county, API number, production type, lease
name or well number

= From 2011 forward

rcator l‘]ll(‘l‘g) Source: Colorado Oil & Gas Association, Moving Beyond Misinformation

78



FracFocus Website

FfaCFOCUS HYDRAULIC FRACTURING  GROUNDWATER FIND A WELL REGULATIONS  CHEMICALS FREQUENT

Looking for information about a

WLl

well site near you?
Welcoime bo FracFoois, the hydeaulc fracturing dhemcsl
regstry website, This website & a joint project of the Ground

o= ol =
Vit ater Protechon Coundll and the Interstarte Ol and Gas

Compact Commission. Saarch for nearby vell sites that have besn hydreukcsly
fractured to see what chemicals were used in the process,

i this mte you can saarch fior infarmation about the chemicals oy
wmed 0 the hypdraukc Facturng of of and gas wells. You wall also 1 .
Frd educabonal materials desigred to help o put Bus LEARMN MORE -

Fformation N pEspectra

FAQS 4 13 P

Where does the water for hydrauhc
q‘ fracturing come lram?

Hythraulic Fractiring

A. aithough the seurcs of water for Fracturing can
pome from surface water, ground weter or both,
the volumes of waber neaded for Fracturng

R L horizontal shale gas wels necessitate that, with
Groundwater Protection: Priority Number One pame notable exceptions e the Barmett shale in
= . ' . " Tenas, surface water provde the bulk of the
pr ﬂte ﬂEd? 24 and nahural gas producers have sirngent requrements For bow wells must be ::_'E;m nmtsz::sn:f the “'::_";ﬂ':;m-
compieted, The genesis of these requirements is water safety mpoundments, of can be purchased from water
- providers puch as a muncioalty, In some cases
recycled water from pror brydreuiic fractunng

— 4 R W WY SN Y S [y i W — -

xsiir
M(:pca[.()p Encrgy Source: Colorado Oil & Gas Association, Moving Beyond Misinformation 79




Improved Search

F‘--\.'-'II—F' H -I o nal
: "|.J =
Fort!Collins
- |
f= - 1 & alon
Lowveland =
T et "B
=¥ Longmaont.= :-a. -'“
ErEermem |n:-"+"~ =5 - P T
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Junction

API Mumber: 0504519
Well Name: RWF
Operator:

Job Date:

SaniJuan
Mational Eorest
&

Manocos

. o [urango
Corez -

Source: Colorado Oil & Gas Association, Moving Beyond Misinformation




HF Disclosure Example

Hydraulic Fracturing Fluid Preduct Component Information Disclosure

Hydraulic Fracturing Fluid Composition:

88.7202%%
Sand (Proppant) Proppant 10 26562%
16 hel [TRICAN Acid ‘Hydmahlanc Acid 014 1600% DO
SERVICE LP |
MCEBSE0WS  |MULTI-CHE |Bactericke Glularaen yie {PeniEnedc) ooa1 11308 50.00% D.O17ET%
ECW Warter 07T E-185 50.00% COI7ET%
Mharthancl (Mt Aloohcd) FOROET 551 05 D000EY
T [y Corbol] (TRICAN |Cay Siekdizer ‘Enciine Chioride IOORIOET 81 70 00% BT
WELL
SERVICE LP
LFR-a0 TRICAM  |Fricticn Reducer Arvonic Polyacrylamide Copahymer  |NIA 100.00% 0.08503%
%IDE " Fewmeum Cietilaie FA 00.00% 003603 %
Ammonium Chicride: Faldy 2 00% LnnTa%
WGl TAICAN  |Geiling Agent "Petmimum Cisiilats Blend FiA B0 00% 0.0BEIT %
"-"'-E'-ll AR Potsaccheride olend I £ 0% 0.0BEIT%
LE#-30 EF TRICAN | Bresher Ammeniam Persutate ooTraT540 100.00% 000315 %
SERVICE LP s e o — e i
LME-20 PREAIL | [t {Flootul Abociabe: A : J000% | OOTEa%
P Metrancl (Methyl Alcanol) \D000ET 561 0.00% 000763 %
x; § nay include fresh waber, produced water, andlor recycled waber
IV ercator Energy

Source: Colorado Oil & Gas Association, Moving Beyond Misinformation



Highly Regulated

DRILLING, DEVELOPMENT, PRODUCTION AND ABANDONMENT 300 Series
301, Records, Reports, Notices - General

GENERALRULES (200 Series

302, OGCC Form 1 Registration for Oil and Gas Operations
2m ) Eﬂedwe Smpe Df RL”ES aﬂd Regu| aTi{lnS géjA ;Jg"eur}i;\‘t Storage ot U1l or Hydrocarbon Substances 303. OGCC Form 2 E::ﬁ\"?:@i rf]ctzeranDrrm R2é éﬁglcggoann?rg:ergigogm
zmA EﬂECIWE D'dle Of Amende‘mS gggg EEZTPTQUWEG 304, Financial Assurance Ré:mg‘ma;ﬂdlseas Focation Assessment
. . ity Assurance for Chemical Ana_\ysws 308 Notice, Comment, Approval
02 (Office and Dufies of Director 324D.  Criteria to Establish Points of Compliance 306 Consultation
A 325 Underground Disposal of Water 307. OGCC Form 4. Sundry Notices and Reports on Wells
36, Mechanical Integrity Testi 308A OGCC Form 5 Driling Gompletion R
203 Officeand Dut!es of Se;retar}r 8 Mechaca iegny Tesing ok F;Ef“- Driing Completo Report
. onfidenbalr
204, General Functions of Director . Measwementof O W GGCTom?  Operios Moy Praicon epor
205 ACCESS o Recmds 330. Measurement of Produced and Injected Water 21 OGOC Form 6 Well Abandonment Report
. Vacuum Pumps on Wells 312, QGCC Form 10. Certificate of Clearance and/or Change of Operator
206 Repon‘s 332 Use of Gas for Artificial Gas Lifting 313 OGCC Form 11 Monthly Report of Gasoline or Other Extraction Plants
20? _|_ d S 333 Seismic Operations 212 gGCEE Ffo';m 17 - Braden?eatd Test Report
334, Public Highways and Roads - ‘eport of Reservoir Pressure Tes
. Eals an uweys 335, OGCC Form 15 Pit Construction Report/Permit glgg gggg Egm ;‘1‘ mmi?jﬁ':{;;ﬁsu%i;mm
208 Cormective Action 26 OCCCFom 18 CompiaintFom 317, General Difling Rules
20, Protecion of Coal Seams and Water-Bearing Fomafions & coccramas St abesrgor NI Pobicwater Sy Proecton
- ubhc Yater 'stem Frotection
’ . g 339 OGCC Form 25 Water Analysis Report 318 Location of We)\'\’s
210 S‘gﬂs and Marke[s 240 OGCC Form 27 Site Investigation and Remediation Workplan 318A Greater Wattenberg Area Special Well Location, Spacing and Unit Designation Rule
211 N . f F |d M. Bradenhead Monitoring During Well Stimulation Operations glga X;gﬂi’;s:w‘g’;cou”w Special Well Location Rule
. aMming o rieids 320. Liabil
212 Safetyg vl Dli‘:e:r‘t%nal Drilling
. 322, Cummingllng_
) Forms UpDH Requesi SAFETY REGULATIONS {600 Series)
’ . 6501, Introduction
214 Local Govemmental Designes
: 802, General
25, Global Postioning Systems 603. Drilling and Well Servicing Operations and High Density Area Rules
216, Comprehensive Driling Plans 604. Oil and Gas Facilities
805, RESERVED
E&P WASTE MANAGEMENT (900 Series) 5064, Fire Prevention and Protection
901. Introduction 506B Air and Gas Drilling
902. Pits - General and Special Rules ) .
903. Pit Permitting/Reporting Requirements ggg gyd [ggglﬂsﬁf ide C;ﬁ?s”
904. Pit Lining Requirements and Specifications : oalbe ethane VVells
905. Closure of Pits, and Buried or Partially Buried Produced Water Vessels
906. Spills and Releases
907. Management of E&P Waste UNIT OPERATIONS, ENHANCED RECOVERY PROJECTS, AND STORAGE OF LIQUID HYDROCARBONS
907A. Management of Non-E&P Waste (400 Series)
908. Cenfralized E&P Waste Management Facilities 401 Authorization _
909. Site Investigation, Remediation and Closure 402 Notice and Date of Hearing
910. Concentrations and Sampling for Soil and Ground Water 383 édd!uonalcl;lgtlce tina of Inection Well
911. Pit, Buried or Partially Buried Produced Water Vessel, Blowdown Pit, and - asing and Lementng o fnjection Wells o )
405. Natice of Commencement and Discontinuance of Injection Operations

Basic SedimentTank Bottom Pit Management Requirements Prior to
December 30, 1997
912 Veenting or Flaring Natural Gas

by

=i
M(‘?[‘(Tal()[‘ Energy Source: Colorado Oil & Gas Association, Hydraulic Fracturing and Water



COGCC

» Rule 205 — Disclosure of Chemicals

* Rule 317 — General Drilling Rules

* Rule 317B — Drinking Water Protection

* Rule 318A — Greater Wattenberg Area

* Rule 341 — Bradenhead Monitoring

= Rule 608 — CBM Baseline Sampling

= Rules 903, 904, and 905 - Updated Pit Rules
* Rule 906 - Spill Notification

* Rule 907 — Management of Waste

* Rule 325 — Underground Disposal of Water
* Rule 908 — Waste Management Facilities

x5
Sopsl

M(‘r(‘;[ tor Energy Source: Colorado Oil & Gas Association, Hydraulic Fracturing and Water




COGCC

* Rule 317B — Drinking Water Protection

 Near surface waters and tributaries that are
sources of public drinking water

 Mandatory setbacks
 Enhanced environmental precautions

= Rule 318A - Greater Wattenberg Area
e DJ Basin
o Sample water wells before drilling

x5
S

7
M(‘r(‘;[ Lor Energy Source: Colorado Oil & Gas Association, Hydraulic Fracturing and Water
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COGCC

* Rule 341 — Bradenhead Monitoring

* Objective: confine stimulation fluids to the
objective formations

e During stimulation, bradenhead annulus
pressure continuously monitored

* |f pressure increases above 200 psig, verbal
notification and reporting requirements

o All well stimulation record kept for at least 5
years

x5
Sopsl

M(‘r(‘;[ Lor Energy Source: Colorado Oil & Gas Association, Hydraulic Fracturing and Water
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COGCC

* Rule 608 — CBM Baseline Sampling

e Coalbed methane operators
e Pressure test wells

« Sample nearby water wells before, during,
and after operations

* Rules 903, 904, and 905 - Updated Pit
Rules

 Enhanced requirements for pit permitting,
lining, monitoring and containment

x5
S

7
M(‘r(‘;[ Lor Energy Source: Colorado Oil & Gas Association, Hydraulic Fracturing and Water
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x5

COGCC

= Rule 906 - Spill Notification
 Promptly report any spills that threaten waters

e Commission, Environmental Release/Incident
Report Hotline, and landowner

sl
M(‘r(‘;[ tor Energy Source: Colorado Oil & Gas Association, Hydraulic Fracturing and Water
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HF Fluids

Composition of Frac Fluid

WACdD.11%

B Breaker 001%
Bactericide/Biocide 0.001%

B Clay StabilzerfController 0.05%

B Camasian inhibror 0.001%

B Crodalinker 0.01%

B rction Reducer 0.08%

1 Geillin g Age nt 0.05%

Wiron Control 0.003%

i Scale Inhibitor 0 Oa%
Surfactant 0.08%

pH Adjusting Agent 0.01%

From: Gas Research Institute

ek
g
Mepcat()r Enepgy Source: Colorado Oil & Gas Association, Hydraulic Fracturing and Water
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U.S. Total Imports, U.S. Production, U.S. Canadian nrii::orts

12000
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1995
1996
1997
1998
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1999
2000

Source:

U.S. Imports 7.3 mbd

U.S. Production 7.2 mbd

-~

2001
2002
2003
2004
2005
2006
2007
2008
2009

EIA & DUG Bakken & Niobrara Conference

2010
2011

2012

AN

2013

U5, Imports from

Canada of Crude
Qil (Thousand
Barrels per Day)

w=|).5, Imports of
Crude Oil
(Thousand Barrels
per Day)

w—=|]).S. Field
Production of
Crude Ol
(Thousand Barrels
per Day)
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