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Oil Is an International Market:
Natural Gas Is More Regional

e As a liquid, oil is readily transportable
e Pipelines, waterborne tankers, trucks

e As a gas, natural gas is mostly transported
regionally via land-based pipelines

e Liquefied natural gas (“LNG”) enables marine
transport in international markets

e Requires extensive, costly facilities on both ends,
for liquefaction (exporter) & regasification (importer)

e Long-term contracts historically tied to oil prices
e Spot market transactions becoming more prevalent
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*: OPEC Members (~40% of Global Production) 'Y Y )
e Oilis an -4
o international | $3s%
commodity, | *°®
with widely
heterogeneous

gualities (sulfur
content, weight,
product yield)

e Natural gas is
homogeneous
and traded more
regionally, with
international LNG
trade increasing

- Source: BP, June 2014, “BP Statistical Review of World Energy”, pp. 19 and 29. 4




GLOBAL DISTRIBUTION OF OIL AND
NATURAL GAS RESERVES (BY PERCENT)
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U.S. Shale “Revolution” Is a
Fairly Recent Phenomenon
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Oil Pipelines More Limited selce
Since Other Transport Exists | ::*
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Source: U.S. Department of Energy. Quadrennial Energy Report, April 2015, p. 5-4. http://energy.gov/epsa/downloads/quadrennial-energy-review-full-report

28 October 2015 www.EmpoweredEnergy.com 10




[ X X J
. . . . . 00
t Least Until Sutticient Pipeline| ses
[ LX)
(XX J
Infrastructure Is Developed | ::°
[ X J
F1: BAKKEN TRANSPORTATION FLOWS YEAROVERYEAR
700,000
600,000 -
500,000 A
2 400,000 -
< 300,000 -
200,000 4
100,000 1
(O R RN R E s R e s e s g e N R N RS E N e e ]
1 357 9111315171921232527293133353739414345474951
Weeks
~ 2013 Genscape monitored rail ~ 2014 Genscape monitored pipeline
- 2013 Genscape monitored pipeline 2015 Genscape monitored rail
- 2014 Genscape monitored rail ~ 2015 Genscape monitored pipeline
Source: Oil & Gas Financial Journal, March 2015, Will the Bakken Boom Go Bust?, p. 30.
http:/lwww.ogfj.com/articles/print/volume-12/issue-3/features/will-the-bakken-boom-go-bust.html
28 October 2015 www.EmpoweredEnergy.com 11
[ X X J
. - o000
ale Oi as Is Changing | :s2:.
[ XX X J
. . . . (XXX ]
Pipeline Flows & Pricin
[ X J
Figure 4-2. Highlightad Pipeline Reversals and Expanslons Accommodating Increased Domestic and Canadlan Supply
Canadian Crude from
Westirm Ca
» & ‘200 MEGYD (TBD)
[ Transmountain . —
Expansian -
= S
R |
__nulnpipﬂ'm
Expansion to 450 MELVD (2012)
mmmsf_mul
400 MERVD{ 2003)
asau
mperts | 750 MEBVD Latesal o Fat Arthver (3005}
—_
m_l_mmmm g — | sggng T
Ege e ot 300 MEELD (2014) o | *
[ Eagle Ford
Mudtipe Pipelines = 1,000 MBSUD (2014/2015)
There have been substartial pipsline sdditions and some reversals of pipeline product flows to sccammedate the changes in domestic productian
regians and the valumes of product that are being transparted.
Source: U.S. Departmentof Energy. Quadrennial Energy Report, April 2015,p. 4-5. http://fenergy.gov/ep q enni. gy full-report

28 October 2015 www.EmpoweredEnergy.com 12




Natural Gas & Oil Prices — Both
Volatile, No Direct Linkage Now

Henry Hub Natural Gas vs. WTI Crude Oil
Daily Spot Prices
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U.S. Rig Count, Qil vs. Gas U.S. Oil & Gas Rig Count by Type
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Natural Gas Production Levels
Slowing but Still Growing

September 2015

Figure 1. Production, consumption, and net imports of natural gas in the United States, 2012-2015

Figure 1
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Source: U.S. Energy Information Administration, Natural Gas Monthly, September 2015, p. 4.
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Current Oil Markets Driven By
Large Storage Overhang

OECD Commercial Stocks of Crude Oil and Ci’fp
Other Liquids (days of supply) g
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Source: Short-Term Energy Outlook, October 2015.
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U.S. Natural Gas Storage Also

Approaching Record Level

U.S. Natural Gas Storage: 1999-2015 Working Gas
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Rig Count Is Down But
Production Per Rig Is Up

New-well gas production per rig
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“Frack-log” of Drilled and
Uncompleted Wells Is Falling

F1: DUC FOR BAKKEN, EAGLE FORD, PERMIAN
FROM 2010 TO 2015 (AS OF JULY 2015)
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Source: OGFJ, October 2015, North American Shale Update, p. 20. http://www.ogfj.com/articles/print/volume-12/issue-10/features/north-
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Amount of Economic Natural
Gas Declines as Prices Decline

F3: 2015 US & CANADA NATURAL GAS SUPPLY CURVE
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Similarly as Oil Prices Decline...

F3: WTIBREAKEVEN PRICES FOR MAIN SHALE PLAYS FROM 2011-2015
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“Bucketed” Oil Prices Suggest
Current Prices Not Abnormal

F3: QUARTERLY OCCURRENCES OF INFLATION ADJ. OIL PRICES 1Q74-1Q15
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Oil & Gas Employment Has
Declined with Low Prices...

Monthly Brent crude spot price, oil and natural gas production jobs {Jan 2005-Apr 2014)
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Source: EIA, Today in Energy, June 23, 2015, http://www.eia.gov/todayinenergy/detail.cfm?id=21772
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And Overleveraged Companies
May Fall to “Consolidation”

F8: STOCK PERFORMANCE VS. LEVERAGE

Stock performance since July 1, 2014
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Some Shale Gas is Rich in secce
Natural Gas Liquids (“NGLs”) |::°
e NGLs must be removed to meet interstate

pipeline specifications
e Amount of NGLs removed depends in part on

relative prices of natural gas vs. NGLs
e Ethane rejection has led to low ethane prices
in U.S. and increased global competitiveness
e Return of ammonia, fertilizer, and methanol

production to U.S.
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Chemical Feedstock Price
Drivers Differs by Continent

US: Ethane Price Tied to Natural Gas Europe: Ethane Price Tied to Naphtha
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Low Natural-Gas Tied Ethane
Prices Drive Investment

Average monthly ethane and naphtha spot  Average monthly ethylene spot price spreads
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http://www.nrel.gov/docs/fy12osti/51847.pdf
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U.S. Shale Gas “Revolution” —
The Demand Side

Natural gas deliveries to customers by end use, Jan 2010 - Jun 2015
billion cubic feet per day
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Source: U.S. Energy Information Administration, Today in Energy, September 11, 2015, Natural Gas Use Features Two
Seasonal Peaks Per Year. http://www.eia.gov/todayinenergy/detail.cfm?id=22892
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Oil Remains Transportation
King Pin...But for How Long??

— { The competition is coming..... * Plug-In Electric Vehicles -

- — _ N * Hybrid Vehicles
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Global Nat Gas Price Disparity:
OPPORTUNITY, but Whose?

W US Henry Hub ‘
B Average German Import Price cif
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Source: BP, June 2015, “BP Statistical Review of World Energy”, p. 27.
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Today’s Expectations: U.S. to

North American LNG Export Terminals
Potential

Export Terminal

POTENTIAL U.S. SITES IDENTIFIED BY PROJECT SPONSORS
1. Brownsville, TX: 2.8 Bcfd (Gulf Coast LNG Export)

2. Cameron Parish, LA: 0.16 Bcfd (Waller LNG Services)

3. Ingleside, TX: 1.09 Bcfd (Pangea LNG (North America))

4. Cameron Parish, LA: 0.20 Befd (Gasfin Development)

5. Brownsville, TX: 3.2 Bcfd (Eos LNG & Barca LNG)

6. Gulf of Mexico: 3.22 Bcfd (Main Pass - Freeport-McMoRan)

7. Gulf of Mexico: 1.8 Befd (Delfin LNG)

8. Cameron Parish, LA: 1.60 Befd (SCTRE LNG)

9. Port Arthur, TX: 0.2 Bcfd (WesPac/Gulfgate Terminal)

10. Galveston, TX: 0.77 Bcfd (NextDecade)

11. Calcasieu Parish, LA: 0.54 Bcfd (Live Osk LNG-Parallax Energy)
12. Cameron Parish, LA: 1.84 Bcfd (G2 LNG)

POTENTIAL CANADIAN SITES IDENTIFIED BY PROJECT
SPONSORS

14,
15

Iy

2
US Jurisdiction ;3

g

28.

13.

16.
17.
1s.
19,
20.
21.

Goldboro, NS: 1.4 Bcfd (Pieridas Energy Canada)

Prince Rupert Island, BC: 2.91 Bcfd (BG Group)

Melford, NS: 1.8 Befd (H-Energy)

Prince Rupert Island, BC: 2.74 Bcfd (Pacific Northwest LNG)
Prince Rupert Island, BC: 4.0 Bcfd (ExxonMobil — Imperial)
Squamish, BC: 0.29 Befd (Woodfibre LNG Export)
Kitimat/Prince Rupert, BC: 0.32 Bfd (Triton LNG)

Prince Rupert, BC: 3.12 Befd (Aurora LNG)

Kitsault, BC: 2.7 Befd (Kitsault Energy)

Stewart, BC: 4.1 Bcfd (Canada Stewart Energy Group)
Delta, BC: 0.4 Befd (WesPac Midstream Vancouver)

4, Vancouver Istand, BC: 0.11 Bcfd (Steshhead LNG)
(QFERC 25.
(OMARAD/USCG  26.

27. Saguenay, Quebec: 1.6 Bcfd (GNL Quebec)

Prince Rupert Island, BC: 3.2 Befd (Orca LNG)
Port Hawkesbury, NS: 0.5 Bfd (Bear Head LNG)

Saint John, NB: 0.67 Bcfd (Saint John LNG Development)

Source: http://ferc.gov/industries/gas/indu: t/Ing/LN tential.pdf

As of April 14, 2015

Office of Energy Projects

28 October 2015

www.EmpoweredEnergy.com

* Source: EIA, Annual

Energy Outlook 2015,
Reference Case;
Net Exporter by 2017.
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Pre-Shale Gas “Revolution”
Disposition of U.S. Natural Gas Supply and Demand
140 - 140
130 2020: Another 5-6 LNG Terminals 130
FORECAST
120 120
2010: 4-5 New LNG Terminals
110 110
100 100
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15} (5}
@ 8o g0 °
| y
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50 T 50
Data Source: HA
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P} o Yo} ~ [o2] - o™ n ~ (22} ] wn
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O Lower-48 Production @ Net PL Imports B LNG Imports 0O Consumption
PRESENTATION MADE BY LORI SMITH SCHELL, Ph.D.,
TO THE 18™ WORLD PETROLEUM CONGRESS,
JOHANNESBURG, SOUTH AFRICA, SEPTEMBER 27, 2005
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U.S. LNG Exports Would Shift
Global LNG Flows and Markets

Major trade movements 201

—— Fipciine gas

— NG

uscs cata trom Codgar,

GE MENAgas 5orvics, IHS CERA, PIRA Enargy Group.

Source: BP, June 2014, “BP Statistical Review of World Energy”, p. 29.
on cubic mtros

36

18



[ X X J
H H 0000
Despite Shale Oil Boom, U.S. | ss::
. . (XXX ]
Likely to Remain Net Importer |::°
U.S. crude oil production, 2005-40 U.S. net petroleum product imports "’ﬂ.
million barrels per day percent of U.S. petroleum product supplied cla
History | Projections High Oil and 8 History | Projections
Gas Resource
16 60
High Qil Price 40
12 Reference
20
8 net imports
/ 0 ——— —
4 Low Qil Price aborts
20 he
0 y " N " " " ' 40
2005 2010 2015 2020 2025 2030 2035 2040 20p5 2010 2015 2020 2025 2030 2036 2040
28 October 2015 www.EmpoweredEnergy.com 37
: eseo
U.S. Crude Oil Export Ban? sssse
(XXX ]
Export Petroleum Products! 2

Figure 4-3. U.5. Hydrocarbon Gas Liquid Exportst:hk
Thousand Barrek/Month
25,000

20,000

15,000

10,000

5,000

2005 2005 2007 2008 2009 0o 2011 a2 2013 2014

M FropanelFropylene M Pentanes Plus Normal Butane/Butylens M Ethane/Ethylene

Since 2009, U5, hydracarbon gas liquid exports hawe risen substantially due to inoreased domestic production and wids internatianal price spreads.

Source: U.S. Department of Energy. Quadrennial Energy Report, Aprll 2015 p. 4-10.
http://energy.

28 October 2015 WWW. EmpoweredEnergy com 38
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Renewables on the Rise, but...
Coal & Nat Gas Still Dominate

EIA: U.S. Monthly Net Electricity Generation, Coal v. Nat Gas
(Prices in Nominal $/MMBtu)
200 Coal & natural gas prices $12.00
compete head-to-head
180 for electric generation
dominance.
$10.00
160
140
$8.00
120
< -
g £
= 100 $6.00 =
2 g
= 80
$4.00
60
40
$2.00
20
] $-
E R R R ®® O DO 0 9D O 0 0 0 T T NN NN®DOM®M T T T T LD
A - A B R R E R E R R
5236523652365 8365235852&23c65233852361547
— 08| Gen ——Nat Gas Gen == Renewables Gen =—=—=NYMEX NG (RHS) —+—EIA STEO Coal for Elec Gen (RHS)
Source of Data: U.S. Energy Information Administration and New York Mercantile Exchange (NYMEX).
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Renewables Are Impacting Both
Electric Grid Flows & Pricing...

Frequency of Negative Power Prices for ERCOT West, Jan-June 2009

‘ | TI' I | | 11 Tl 'I I Source: http://knowledgeproblem.com/2009/07/22/negative-
power-prices-in-ercot-west-charts-for-jan-june-2009/

28 thousand megawatts

“ 2% California ISO’s “Duck Bill” Curve
2 24
- 22
o -o o e ot 20
2013
18
2014 proj
16 4
o The net load on 2015
March 31 of
12 each year
2020
10
12am 3 9 9 12pm 3 6
28 October 2015
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With Increased Electrification |ses:.

[ XXX
. (XX X ]
Seen as the Best Solution 4
Electric generating capacity additions (2000-2040) 1-\.
gigawatts 2012 c1a
60 T
; i ot mother renewables
" history | projections solar
i mwind
= natural gas/oil
40 i mnuclear
i u hydropowerfother
30
20
10

2000 2005 2010 2015 2020 2025 2030 2035 2040

Source: Form Eia-860 and Annual Energy Outlook 2014, http://www.eia.gov/todayinenergy/detail.cim?id=17131

28 October 2015 www.EmpoweredEnergy.com 41

EPA Issued Final Clean Power | s:::°
Plan (“CPP”) August 3, 2015

e End: Cut power sector CO, emissions 32%
by 2030 (2012 base) via state-specific targets
e Rate-based: Reduce CO,/MWh generated
e Mass-based: Reduce absolute quantity emitted

e Means: “Building blocks” of (i) increased coal
plant efficiency, (i) swapping gas for coal, and
(ii) swapping renewables for fossil fuel

e Final Rule: Increased reduction requirements
for states with coal-fired generation vs. draft.

28 October 2015 www.EmpoweredEnergy.com 42




Many Coal-Fired Generators
Closed Before the Final CPP

Historic and planned retirements of coalfired generators {_\i;:?'

historic planned

4

=]
=y
=]

2005 2007 2009 2011 2013 2015
Source: U.S. Energy Information Administration, Form EIA-860, "Annual Electric Generator Report."
Note: Data for 2005 through 2011 represent actual retirements. Data for 2012 through 2016 represent planned retirements, as reported

to EIA. Datafor 2011 through 2016 are early-release data and not fully vetted. Capacity values represent net summer capacity.

28 October 2015 www.EmpoweredEnergy.com
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UCS’ Assessment of States’
Readiness for CPP Compliance

21 States are Already on Track to Surpass Their 2022

Clean Power Plan Benchmarks
(Rate-Based Compliance)

*Alaska. Hawaii, and Vermont have no obligations un: e Clean Power Plan

Source: Union of Concerned Scientists, August 13, 2015,
States of Progress Update: Existing Clean Energy
Commitments Put Most States in Strong Position to Meet
the EPA’s Final Clean Power Plan, pp. 12-13,
http://www.ucsusa.org/sites/default/files/attach/2015/08/St
ates-of-Progress-Update-Slidedeck.pdf

28 October 2015 \
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Climate Change —It’s Not Just | ::::.
(X X X )
About the Carbon... 4
e GHG = Greenhouse Gas
e GWP = Global Warming Potential
GHG GWP(100 Yr
e Carbon Dioxide — CO, ( j )
e Methane — CH, 21
e Nitrous Oxide — N,O 310
e SF; — Sulfur Hexafluoride 23,900
e Hydrofluorocarbons (13) — HFCs 140-11,700 F “F-gases”
e Perfluorocarbons (6) — PFCs 6,500-9,200
e CO2e = Carbon dioxide-equivalents
e MT = metric tonne = 2,200 pounds
e MMTCO2e = Million metric tonnes of CO2-
equivalents (x 1000 = Giga tonnes)
. . 00
Natural Gas GHG Emissions | se:.
- XXX
Half Those of Coal, But Still... |::°

Figure 7-1. 2012 GHG Emisslons from Natural Gas Production, Processing, Storage, and

Production CO, Emissions

Transmission & Storage
€0, Emissians

ing
Wethane Emizsions

Produsction Methane Emissions

Wl coEmisions [l €O, Emissions W O, Emissions [l Veshane Emissions
$rom Haning Srom Natural Gas Srom Acid Gas Removal

are amitted from this figure to enable 3 mare detailed picture of emiss:

Source: U.S. Departme Energy. Quadrennial Energy Report, April 2015, p. 7-8.
28 October 2015 www.EmpoweredEnergy.com
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Recent Discovery of Regional
Methane Cloud Is Troubling...

Source: NASA, October 9,2014,U.S. Methane Hot Spot Bigger Than Expected,
http: i nasa i i

p it /2014/090ct_1
28 October 2015 www.EmpoweredEnergy.com
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Water Use for Fracking Tracks
Major Shale Field Development

Annual Avg. Hydraulic Fracturing Water Use In 2011 & 2012 By County

\\\\

Annual Avg. Water Use /

in Mgal (# of counties) |

B > 500 (27)

B 100 - 500 (60)

I 10 - 100 (86)

1-10 (115)

<1 (113)

1 EIA Shale Basins
State Reporting

O Requirement

Source: EPA, EIA

28 October 2015 www.EmpoweredEnergy.com
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Recent EPA Analysis of seice
. (XX X ]
Fracking Water Issues Found: |::°
e No systematic impacts to-date to drinking
water, but “potential vulnerabilities” do exist
e Water withdrawals in low water availability areas
e Fracking conducted directly into formations
containing drinking water resources
e Inadequately cased or cemented wells resulting in
below-ground migration of gases and liquids
e Inadequately treated wastewater discharged into
drinking water resources
e Spills of hydraulic fluids and fracking wastewater,
including flowback and produced water.
i 2.
Energy Prices Never Conform | s
- XXX
to “Hockey Stick” Forecasts... ::°

EIA Data: Comparison of U.S. Energy Prices (Nominal $)

Diesel ($/gal) LHS
Residential NatGas ($/Mcf) LHS

Motor Gasoline ($/gal) LHS
Heating Oil ($/gal) LHS
Residential Electricity (cts/kWh) LHS Imported Crude Oil ($/bbl) RHS

Bituminous Coal ($/short ton) LHS ® * + » Coal to Electric Power ($/short ton) LHS

28 October 2015 www.EmpoweredEnergy.com 50
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...In Either Nominal or Real
(Inflation-Adjusted) Dollars 2

EIA Data: Comparison of U.S. Energy Prices (Real $2015)

Diesel {$/gal) LHS
Residential NatGas ($/Mcf) LHS

Motor Gasoline ($/gal) LHS
~——— Heating Oil ($/gal) LHS

~——— Residential Electricity (cts/kWh) LHS = Imported Crude Oil ($/bbl) RHS
Bituminous Coal ($/short ton) LHS » = o » Coal to Electric Power ($/short ton) LHS
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Back to the Future: What

[ XXX ]

Comes Around Goes Around e
e What we do know volatility is here to stay

e Prices go up and prices go down

e Current prices are back to past price levels, though
geography and flows differ

e What we don’t know with certainty: Timing

e Advice in light of that uncertainty?
e Consumers: Hedge your bets (lock in low prices)
e Producers: Lock in We efficiencies

e Bottom Line: The more things change, the
more they stay the same.

28 October 2015 www.EmpoweredEnergy.com 52
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Primary energy consumption by source and sector, 2013

quadrillion Btu Source: U.S. Energy Information Administration,
http://www.eia.gov/totalenergy/data/monthly/pdf/flow/css_2013_energy.pdf.

Percent of Sources Percent of Sectors
Total = 97.5

Petroleum’
35.1

<=~ @& Thank you!

L Questions?

Electric Power”
384
39%
Renewable Energy* (24)
9.3 (10%)

Nuclear Electric Power
8.3 (8%)

Sector

Lori Smith Schell, Ph.D., ERP Empowered
Empowered Energy, Durango, CO 81303 Energy™
+1(970) 247-8181 LSchell@EmpoweredEnergy.com
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Water in the West — Huge Issue
in Hydraulic Fracturing of Shale

Roughly 200 tanker A pumper truck injects a
trucks deliver water for  mix of sand, water and
the fracturing process. chemicals into the wel

Hydraulic Fracturing

Hydraulic fracturing, or
“fracking,” involves the injection
of more than a million gallons.
of water, sand and chemicals
at high pressure down and
across into horizontally drilled
wells as far as 10,000 feet

below the surface. The
pressurized mixture causes the

Storage  Natural gas is piped
tanks

Source: http://www.propublica.org/special/hydraulic-fracturing-national  Graphic by Al Granterg

28 October 2015

www.EmpoweredEnergy.com

e Major Issues:

e 1.2-3.5 million
gallons of
water per well

e Fracking fluid
chemicals

e Produced
water
disposal

e Groundwater
issues?
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