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What i1s Shale?

Shale is a fine-grained
sedimentary rock that forms
from the compaction of silt
and clay-size mineral
particles. Black shale
contains organic material
that can generate oil and
natural gas, and that can
also trap the generated oill
and natural gas within its
pores.

Marcellus Shale outcrop
exposing nearZertical
natural fractures that cut
across the naturally
horizontal bedding planes.




trillion cubic feet

e History 2011 Projections

20 Shale gas

= — ___— Coalbed methane
. Associatedwith oil

5 Non-associated onshore
T

1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040

Source: U.S. Energy Information Administration

The father of shale revolution, George Mitchell (1919-2013) was the first to use
hydraulic fracking in combination with horizontal drilling to crack open the Barnett
shale play in Texas. He opened the door to development of shales worldwide. In
2002 Mitchell sold his company, Mitchell Enrgy & Development, for $3.5 billion to
Devon Energy.



Shale plays Basins
[N Current plays * Mixed shale &
[ Prospective plays chalk play
** Mixed shale &
Stacked plays limestone play
Shallowest/ youngest **Mixed shale &
Intermediate depth/ age tight dolostone- -
— Deepest/ oldest siltstone-sandstone

Updated: May 9, 2011
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Major sources of incremental natu

ral

gas supply, 2002-2025 (trillion cubic feet)

Alaska

LNG imports
30 - Canada and Mexico

Nonassociated unconventional |

20

10

Incremental
) supply,
2002-2025

All other
production

0

2000 2005 2010 2015 2020 2025

Source: Annual Energy Outlook 2003
With Projections to 2025
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Natural gas production by source,
1990-2025 (trillion cubic feet)

10-  History
8-
6 -
4~
9-  Lower 48 AD

Projections
Lower 48 NA
unconventional

Lower 48 NA
conventional
onshore
Lower 48 NA
offshore

0
1990 1995 2003

2010 2015 2020 2025

EIA AEO 2005: Unconventional Production
Becomes the Largest Source of U.S. Gas Supply

N Aaresult of technological
Improvements and rising natural
gas prices, natural gas production
from relatively abundant
unconventional sources (tight
sands, shale, and coalbed
methane) is projected to increase
more rapidly than conventional
production. Lower 48
unconventional gas production
grows from 6.6 trillion cubic feet in
2003 to 8.6 trillion cubic feet in
2025 and from 35 percent of total
lower 48 production in 2003 to 44
percentin2 0 250 .

Energy Information Administration /

Annual Energy Outlook 2005
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Net U.S. imports of natural gas
by source, 1990-2030 (trillion cubic feet)

5_

History Projections

/\

1990 1995 2004

Overseas
LNG

- Canada

\/ o — Mexico

2010 2015 2020 2025 2030

Source: Energy Information
Administration / Annual Energy Outlook
2006

EIA AEO 2006: imports of natural gas rise to meet
Increasing domestic consumption

With U.S. natural gas production declining,
imports of natural gas rise to meet
increasing domestic consumption. After
2019, net imports from Canada begin to
increase, as unconventional production
eventually offsets the decline in
conventional production. Net imports of
natural gas from Canada total 1.8 trillion
cubic feet in 2030. Most of the projected
growth in U.S. natural gas imports is in the
form of LNG. The total capacity of U.S.
LNG receiving terminals increases rapidly,
from 1.4 trillion cubic feet in 2004

to 4.9 trillion cubic feet in 2015, when net
LNG imports total 3.1 trillion cubic feet.
Construction of new LNG terminals slows
after 2015. With terminal capacity of 5.8
trillion cubic feet in 2030, U.S. net

LNG imports total 4.4 trillion cubic feet.
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B
shale gas production (dry)
billion cubic feet per day
~ 45
u Marcellus (PA,WV,0H & NY) 40
w Haynesville (LA & TX)
# Eagle Ford (TX) 3
u Fayetteville (AR) 30
u Bamett (TX) :
2 Woodford (OK) 25
u Bakken (ND) 20
u Antrim (M, IN, & OH)
#Utica (OH, PA & WV) 15
u Rest of US 'shale’ ' 10
FL - ' i = ] ) . ~ = .‘— = : : . | 0
2002 2004 2006 2008 2010 2012 2014 2016

Sources: EIA derived from state administrative data collected by Drillinginfo Inc. Data are through May 2016 and represent EIA's officlal shale

gas estimates, but are not survey data. State abbreviations indicate primary state(s).
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Top 20 U.S. gas companies in 2009

" IEF ¥

-
@

BP PLC W) 1016,6 15216,0 907,0
CHESAPEAKE OPERATING INC W) 12351 13 510,0 8350
XTO ENERGY INC w) 10073 125017 855,0
ENCANA OIL & GAS INC w) 801,6 57130 590,0
CONOCOPHILLIPS CO w) 12081 10,742.0 850,0
 DEVONENERGY CORP W) 969,0 8 469.0 743,0
EXXONMOBIL CORP w) 521,4 116880 566,0
' EOGRESOURCES INC w) 576,7 6350,1 4223
" ANADARKO PETROLEUM CORP w) 10279 77640 817,0
ULTRA PETROLEUM INC w) 228,7 37366 1722
511QUESTAR COR w) 337,6 25250 168,7
THE WILLIAMS COMPANIES INC w) 547,0 42550 4350
SOUTHWESTERN ENERGY PRODUCTION CO w) 4252 36503 299,7
EQUITABLE RESOURCES INC w) 138,1 40561 1043
NEWFIELD EXPLORATION CO w) 246,1 26050 172,0
PETROHAWK OPERATING CO w) 2441 2700,0 174,0
OCCIDENTAL PETROLEUM CORP w) 325,0 27990 232,0
PIONEER NATURAL RESOURCES USA INC w) 2159 24501 1475
APACHE CORP w) 355,7 2,440,3 2436
SHELL OIL CO 4959 22580

EE "o n EARO® V" T 0 & SECYOK, 20F 3 - 6AGKKSER 6 "c-m. e n= ' == =0

man . C L s : 251 694,4 179655 163 905,7 12582,4

283879,0 225370

R Mis s WdASTop 100 Operators: Proved Reserves and Production, Operated vs Owned, 2009



Y Natural gas production by source, 19902040
£ (trillion cubic feet) with historical
4 U.S. natural gas wellhead price ($/Mcf)

History 2011 Projections

40

30

20 1 Shale gas s

Tight gas 6
10 :
| . ower 48 onshore conventional 4

Lower 48 offshore 2

Coalbed methane
L I S L0
2040

1990 2000 2010 2020 2030

S/Mcf




i % Total U.S. natural gas production, consumption,
\ £ and net imports, 19902040, trillion cubic feet

" IEF (EIA AEO 2013 Reference Case)

40 History 2011 Projections
Net exports, 2040 (129%)

Total production

30
Net imports, 2011 (8%)

Total consumption
20

10
Net imports
0 /_J——‘_\
—_—
-10 -

1990 2000 2010 2020 2030 2040



2013 U.S. energy consumption by source, on an
energy content basis (EIA AEO2013 data tables)

Other Renewables

2% QOther
Biomass

3%

Liquid Fuels
38%

Natural Gas
27%



2013 U.S. natural gas consumption by
sector (EIA AEO 2013 datatables)

Matural Gas
Vehicle Transport_ Transport

Residential
20%

Power Generation
34%

Commercial |

14%

Industrial
29%




u Eagle Ford (TX)

« Bakken (MT & ND)

u Spraberry (TX & NM Permian)

= Bonespring (TX & NM Permian)

u Wolfcamp (TX & NM Permian)

o Delaware (TX & NM Permian)

2 Yeso & Glorieta (TX & NM Permian)
Niobrara-Codell (CO, WY)

m Haynesville

uUlica (OH, PA & W)

u Marcellus (PAWV,0H &NY)

n Woodford (OK)

u Granite Wash (OK & TX)

# Austin Chalk (LA & TX)

# Monterey (CA)

* U.S. Tight Oil Production i
Selected Plays

tight oil production
million barrels of oil per day
5.0

- 45

40

3
30

2.9
2.0
15
1.0
0.5

2002 2004 2006

2010 2012

! —— 0'0

2014 2016

Sources: EIA derived from state adminisirative data collected by DrillingInfo Inc. Data are through May 2016 and represent EIA’s official tight oil
estimates, but are not survey data, Stale abbreviations Indicate primary state(s),



Eagle Ford Shale Play

- Eagle Ford Shale Play,
Western Gulf Basin,
£ == South Texas Bt

Kendal

o
o I*"
™ Sanﬁonio

Bexar

Mexico

Map Date :May 29, 2010

Eagle Ford Producing Wells (HPDI)

Eagle Ford Petroleum Windows (Petrohawk, EOG, DI)

- Eagle Ford Shale- Austin Chalk Outcrops (TNRIS)

* OLL

* GAS
Qil
Wet Gas/Condensate
Dry Gas

Top Eagle Ford Subsea Depth Structure, Ft (Petrohawk)

Eagle Ford Shale Thickness, Ft (EOG)

fimit of Eagle Ford-Austin Chak

nee




P Schematic of a typical horizontal Marcellus
l\\ :  shale well (Penn State Marcellus Center for
%, F Outreach and Research website)

" |IEF

Fresh groundwater
zone up to 1000

24" conductor casing (brown) is installed feet deep
up to 50 feet deep and cemented (grey) to
the surface.

20" casing is installed through the 24"
casing and continuing up to 500 feet
deep. This casing is cemented to surface
to isolate and protect near-surface
groundwater.

Vertical portion of well

13 3/g” casing is installed through the 20"
casing and continuing up to 1000 feet
deep. This casing is also cemented to the
surface to protect the groundwater
aquifer from the gas well.

5 1/3" casing continues down and is
turned laterally into the Marcellus
formation at a depth of 5000 to 9000+
feet below the surface.

Kick off point for the
bend from vertical to
horizontal drilling.

MARCELLUS CENTER

—
Horizontal, “lateral” portion of well M ( () l‘{

eXtend‘s f'fom 3'000 to over 1.0'000 FOR OUTREACH anp RESEARCH
feet within Marcellus formation. www.marcellus.psu.edu




Marcellus well site during hydraulic

fracturing operations




Schematic showing multiple fracturing treatment
stages in horizontal well lateral (Chesapeake
Energy)
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© ‘\ % Data from microseismic monitoring reveal how hydraulic fractures
% A\ 5” extend from a lateral wellbore and interact with fractures created
¥ |EF # along adjacent parallel laterals (AOGR, 2012)
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Advanced drilling technologies

FIVE-BRANCH MULTILATERAL WELL

11: == Qriginal wellpath

Pad drilling —— Lateral #1 wellpath

= L ateral #2 wellpath
Lateral #3 wellpath

=== |ateral #4 wellpath
== | ateral #5 wellpath

L Tus vethosal Aspin, S\

Source: Statoil 0

Source: Oil & Gas Journal



15,000 ft or more.

HEAVY HOIST, DEEP HOLE, TOP DRIVE
Walking Pad Rig

|;';|Dr.|| Tower of Power
ramm'’s Exclusive Telemast System

»  The Schramm T500XD is specifically designed for
£ horizontal and directional drilling to a total depth of

Schramm has launched its T500XD
Telemast 500,000 Ib hoist capacity drill
rig currently headed to the Marcellus
and Utica shales. The rig has a full
360Awalking portability for fast moves
from hole to hole without the traditional
limits of two axis pad mounted designs.
The T500XD also offers a full
communication interface connectivity to
third-party data acquisition providers
that utilize the internet or dedicated
satellite communications systems to
remote operation centers in multiple
locations.
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$80
$72.45 $72.04
' §4859 54886 |
5 $60 _559.35 H || H
w
o] $43.32
e
& 50— — — — — —
o $44.68
N I ‘
R mm 74% | 14% —
14 0 0 ' |
. $25.39
2 13% 73% 93185 $29.90
< 330 1 — 1 — — $1804 —
69% 67% $17.90
$20 {- - 5yl 60%
L$3.4D_] $3.95 | $4.74 | I $4.49 |
81729 | $3.34 | M Low cash cost of
M0 o momem BTN e b ' r 53'15]—@]_ $12.00 per BOE,
SS2350  otity  [S238W  ES207  ES206H  wS185W  Lersiw  pstos 32% lower than FY
. $6.89 $5.87 $6.13 $5.49 $5.69 $5.58 $5.05 $4.39 $4.00 2014
0
2009 2010 2011 2012 2013 2014 1Q2015 2Q2015 3Q2015
B PrRODUCTION EXPENSE [l G&A™ [ PRODUCTION/SEVERANCE TAX & OTHER [l INTEREST [ CASH MARGIN®@

1. EXCLUDES G&A RELATED TO EQUITY BASED COMPENSATION AND RELOCATION EXPENSE
2. SEE "CONTINUING TO DELIVER STRONG MARGINS" IN THE APPENDIX FOR THE METHOD OF CALCULATING CASH MARGIN
3. BASED ON AVERAGE OIL EQUIVALENT PRICE (EXCLUDING DERIVATIVES AND INCLUDING NATURAL GAS)

@ PROPERTY OF CONTINENTAL RESOURCES, INC. REPRODUCTION AND DISTRIBUTION ONLY WITHWRITTEN PERMISSION 2 0 | AS OF NOVEMBER 2015
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¢ A 5 Effectiveness of multi-stage fracturing
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" |EF ¥ the Marcellus Shale

16,000
14,000
\ Multiple wells shut-in for
12,000 simultaneous operations
\ over the 700-750 day period
10,000 \
E
g 3,000
&
>
8 \
6,000 -
Ny
4,000 P
2,000 - i
J
° 0 100 200 300 a00 500 600 700 800 900 1000 1100 1200
Days of Production
e <9 Stages (4 Wells) e 9-12 Stagess (49 Wells) e 13-18 Stages (73 Wells) e >18 Stages (45 Wells)
w4 BCF Type Curve e 8 BCF Type Curve w12 BCF Type Curve w16 BCF Type Curve
':3;1'! 171 150 129; 83 5§| 44 28) 24) 17y 17y 10 7) 1 1)
ount I | I I I 1 I 1 1 I | I 1

Source: Southwestern Energy, by December 31, 2013




OIl production and rig count outlook
for 2016

Monthly oil production and rig count in the Lower 48 states, 2012-16

million barrels per day humber of rigs

2,1 2015 g 20

rig count 2 000

1,500

production from wells :::-'-'-.'-.:__-_ S 1,000
drilled in 2015 or before B

a0

2012 2013 2014 2015 2016 i

R

M ls s YWwdddBSSCEIA, January Short-Term Energy Outlook
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‘l\\ %3 J. David Hughes, Drilling California: A Reality Check
% g+ On the Monterey Shale

Estimates of Technically Recoverable Tight Oil in the Monterey Formation )
: ! ! In 2011, the EIA published a report

that stated the Monterey Shale in
EIA 2011: 15.4 billion barrels California had 15.4 billion barrels of
recoverable oil, or two-thirds of the
then estimated recoverable tight oil
EIA 2013: 13.7 billion barrels in the US. The EIA subsequently
downgraded its estimate to 13.7
billion barrels in 2013. Post Carbon

:IEIA 2014: 600 million barrels by ;ifﬁfmw Institute and PSE Healthy Energy
- published the report

USGS 2015: 21 million barrels ¢—— 2 Hevser , which concluded
Vi ol conmigrnon that the EI Ads est

overstated. In May 2014,
EIA downgraded its estimate by 96%
to 600 million barrels.

0 4 8 12 16
Billion Barrels of Qil

In October 2015, the U.S. Geological Survey (USGS) released a report stating that
the mean technically recoverable oil resource in the Monterey was
, a further 96% downgrade from the revised 2014 EIA estimate.


http://www.postcarbon.org/publications/drilling-california/
http://www.postcarbon.org/publications/drilling-california/
http://www.postcarbon.org/publications/drilling-california/
http://ww2.kqed.org/science/2015/10/07/new-study-downgrades-monterey-shales-fracking-potential/
http://ww2.kqed.org/science/2015/10/07/new-study-downgrades-monterey-shales-fracking-potential/

0

&= EIA, all other plays

mm EJA, plays in this report

o+ 2 Most Likely Rate

= E|A Weekly Update (all plays)
= F|A AEO 2014 (all plays)

EIA, additional for
all other plays:
+49.6 Tef (2014-2040)

Peak 2016

E1A, additlonal for plays
In this report;
+47.4 Tef (2014-2040)

“Most Likely Rate” (dry gas basis):
229.5 Tef (2014-2040)

Year

J. David Hughes, Drilling Deeper. A Reality Check on U.S.
Government Forecasts for a Lasting Tight Oil & Shale Gas Boom

A S h @ds eroduction from the top seven
plays will likely peak before 2020. Barring
major new discoveries on the scale of the
Marcellus, production will be far below the

EI Abs forecast by 20
production from the top seven plays will
underperform the EIA

forecast by 39% from 2014 to 2040, and
more of this production will be front-loaded
than the EIA estimates. By 2040,
production rates from these plays will be
about one-third that of the EIA forecast.
Production from shale gas plays other than
the top seven will need to be four times
that estimated by the EIA in order to meet

2000 2004 2008 2012 206 200 2024 2028 2032 203 20 itSreferencecasef or ecast 0.

Source: J. David Hughes, Post Carbon Institute



& ‘ ™, U.S. crude oll production rises above previous
N Z historical high before 2030; alternative price and
¥ |IEF * resource/technology cases can differ

U_S. crude oil production

million barrels per day High Qil and Gas Resource

20 2015 Reference 2015 and Technology 2015
History Projections Projections Projections
High Oil and Gas
Resource and
15 : : Technol
U.S. maximum production level of echnology~
9.6 million barrels per day in 1970 High Oil Price
1u .................................

Tight oil

5 - 1"‘--._ - -

Lower 48 offshore
Other lower 48 onshore

1990 2000 2010 2020 2030

Low Oil Price T

]
Low Oil and Gas Resource
and Technology

— 1 T T T T 1
2040 2020 2030 2040 2020 2030 2040

Source: EIA, Annual Energy Outlook 2016

Adam Sieminski, Johns Hopkins SAIS June 28, 2016
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l\\ %3 Combination of increased tight oil production and higher
Y IEF s fuel efficiency drives projected decline in oil imports

U.S. liquid fuels supply
million barrels per day

High Oil and Gas Resource

Reference

25 History 2015 2015 and Technology \\
| Percent of Net exports \\ +219%
| o
20 W suply N\ | NN —
44%
15 e
Net petroleum and other liquids
imports Us
10 supply
Other crude oil production 100%
B (excluding tight oil starting in 2000) 17% ::n‘“t';“' gas a4, 24% °
) 0% omer 2% oul}

1970 1980 1990 2000 2010 2020 2030 20;10 2020 2030 2040

Note: “Other” includes refinery gain, biofuels production, all stock withdrawals, and other domestic sources of liquid fuels
Source: EIA, Annual Energy Outlook 2016

Adam Sieminski, Johns Hopkins SAIS June 28, 2016
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U.S. natural gas production dominated by shale

1
Iy ‘\ °
: \ 2 - al ' ' d /technol
z £ resources,; a ternative price and resource techno ogy
1, ¥ . . .
IEF assumptions could be quite different
U_S. dry natural gas production U.S. dry natural gas production
trillion cubic feet billion cubic feet perday trillion cubic feet
History 2015 Projections Projections
60 160 60 ——
‘ High Oil and Gas Resource
and Technol
50 140, oy __—
‘ High Oil Price

120 16 Reference
40 40

o = . oy Oil Price
30 Shale gas and 80 30 vy rr T 2015 Reference

tight ol piays .

20 60 20 Low Oil and Gas Resource and Technology

40
(1] Other lower 48 Tight gas 10

onshore Coalbed memanemask 20
+ d
0' T L 4ﬂﬂﬂ5hE ‘ +— 0 0 T T T T T 1
1990 2000 2010 2020 2030 2040 2015 2020 2025 2030 2035 2040

Source: EIA, Annual Energy Outlook 2016

Adam Sieminski, Johns Hopkins SAIS June 28, 2016
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l\\%; U.S. natural gas production will soon exceed
5, IEF § consumption, making the United States a net exporter

U_S. energy production and consumption
quadrillion Btu

50 History 2015 Projections 2040
2020 :
,  Net exports

40 i+ -22%
Net imports; 3% :
30 :
Consumption X
20 ‘“\u,anH,,dfh-“‘::=?-‘h*ﬂﬁ'ﬂ“_‘-"’f i
Domestic supply ;
10 :

0

1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040

Source: EIA, Annual Energy Outlook 2016

Adam Sieminski, Johns Hopkins SAIS June 28, 2016



;°‘" !‘\ v, Projected U.S. natural gas exports reflect the spread
. A\ f between domestic natural gas prices and world

Y ) .

IEF energy prices

U.S. natural gjas imi:aorts and exports :

trillion cubic feet High Oil and Gas Resource billion cubic feet per day

16 2015 Reference 2015 and Technology 2015 Low Qil Price

History Projections Projections Projections - 40

12

Lower 48 states LNG - 30
exports

Pipeline exports to
- Mexico

Alaska LNG exports - 20

4 | 10
0 0
4 Pipeline exports to Canada Pipeline imports from Canada --10
. LNG imports -20

2000 2010 2020 2030 2040 2020 2030 2040 2020 2030 2040
Source: EIA, Annual Energy Outlook 2016

Adam Sieminski, Johns Hopkins SAIS June 28, 2016



& h i Natural gas consumption growth is led by
. A\ g electricity generation and industrial uses; natural
1, P . . . .
IEF gas use rises Iin all sectors except residential
U.S. dry gas consumption
trillion cubic feet billion cubic feet per day
40 History Projections
35 B Residential ECommercial [ Transportation* M Industnal™ [l Electnc power - 100
30
25
20
15
10
5
0
2005 2015 Reference  No CPP  Reference No CPP Reference  No CPP
2020 2030 2040
YIncludes pipeline fusl
Source: EIA, Annual Energy Outlook 2016 *Yncludes combined heat-and-power and leaze, plant, and export liquefaction fuel

Adam Sieminski, Johns Hopkins SAIS June 28, 2016
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North American LNG Import/Export Terminals
Ex{r’stfng

North American existing import/export LNG

terminals

A

1w
- A
\ a
Z 3
O
\
(L

US Jurisdiction
@ FERC
§ MARADAUSCE

As of July 11, 2016
% Authorized to re-export delivered LNG

Import Terminals

u.s.

A Everct, MA: 1.035 Boid [GDF SUEZ - DOMAL)

B. Cove Point, MD: 1.8 BcR (Dominion - Cove Point LNG)
C. Elbatsland, GA: 1.5 BcFl (21 Fass - Soutem LNG)

¢ D.Lake Charles, LA: 2.1 Boda (Scuthesn Union - Thomline LNG)
¥ E Offshore Boston: 0.8 BoR [Excelerats Ensrgy = Nortneast Galeway)

F. Freeport, TX: 1.5Bc# (ChenreFresport LNG Dey,) *

G. Sabine, LA- 4.0 Bosd (ChenereSabine Pass LNG) &

H. Hac ,LA: 1.8 Bek [Sempra - Camersn LNG) *

1. Céfshore on, MA:- 0.2 Bokt (GOF SUEZ - Neotune LNG)

1. Sabine Pass, TX: 2.0 Bo3d [ExxonMobi - Golden Pass) [Frase 15 1)

K. Pascagoula, MS: 1.5 St (£ PaswCrestSonangal - Gul LNG Enegy LLC)
L Penuelas, PR: 0.2 BcRl [EcoElectrica)

Canada
M. Saint John, NB: 1.0 Scf (RepsciFort Relance - Canaport LNG)

Mexico

M. Altamira, Tamulipas: 0.7 Boid (ShedTouMAtsa = Alamird LNG)
0. Baja California, MX: 1.0 ¢ [Sampra - Enssgia Costy AZd)

P. Manzanillo, MX: 0.5 Bosd (KMS GNL g2 Manzanilio)

Export Terminals

us.
Q. Kenal, AK: 0.2 Bc8 (Conocarnilios)
G. Sabine, LA: 0.7 Boid (Cheniere/Sating Pass LNG - Train 1)



North American LNG Import/Export Terminals

Approved

i

¥

US Jurisdiction

@ MARADUSCG

As of July 11, 2016

h %g North American approved import/export LNG
§ terminals

Import Terminals

us.
APPROVED - UNDER CONSTRUCTION - FERC
1. Corpus Cheisti, TX: 0.4 Besd (Chenire - Corpus Christi LNG) (CP12-507)

APPROVED - NOT UNDER CONSTRUCTION - FERC
2. Salinas, PR: 0.5 5cH (Aguirre Cffshore GasPort, LLC) (CP13-133)

APPROVED - NOT UNDER CONSTRUCTION - MARAD/Coast Guard
3. Gulf of Mexico: 1.0 Bcid (MA3n Fass McoRan Bx0.)
4. Gulf of Mexico: 1.4 Bcld (TORP Technoogy-Bienvilz LNG)

Export Terminals

Us.
APPROVED - UNDER CONSTRUCTION - FERC
5. Sabine, LA: 2.1Bcfd (Cheniera'Sanine Pass LNG) (CP11-72 8 CP14-12)
6. Hackberry, LA: 2.1 Bcfd (Sempra-Camenon LNG) (CP13-25)
1. Freepoct, TX: 1.8 Boid (Freeport LNG DewFreeport LNG ExpansionFING
Liquefaction) (CP12-509)
8. Cove Point, MD:_0.82 Scd (Dominion-Cave Poin? LNG) (CP13-113)
9. Corpus Christi, TX: 2.14 B (Chenisre ~ Corpus Chrsti LNG) (CP12-507)
10. Sabine Pass, LA: 1.20 8cfe (Sadbme Pass Liquefaction) (CP13-552) %

APPROVED - NOT UNDER CONSTRUCTION - FERC

11. Lake Charles, LA- 2.2 Bofa (Southem Union - Lake Chares LNG) (CP14-120)
12. Lake Charles, LA: 1.08 Boid (Magnoiia LNG) (CP14-347)

13. Hackberry, LA: 1.41Bc# (Sempra - Cameron LNG) (CP15-560)

14. Elba Island, GA: 0.35Bcid (Sout=m LNG Company) (CP14-103)

15. Freepoet, TX: 0.34 Beid (Freeport LNG Dev) (CP15-518)

Canada

APPROVED - NOT UNDER CONSTRUCTION

16. Port Hawkesbury, NS: 0.5 Bcfa (Bear Head LNG)
17. Kitimat, BC: 3.23 Boid (LNG Canada)

18. Squamish, BC: 0.26 Bcid (Woodfbre LNG L)

* Trains 5 & 6 with Train 5 undar construction



Expanded Panama Canal reduces travel time for
shipments of U.S. LNG to Asian markets

Approximate voyage time from U.S. Gulf Coast through Panama Canal or other routes
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h\ - Panama Canal expansion will allow transit of
EF # larger ships with greater volumes
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Maximum ship sizes for the Panama and Suez Canals, Strait of Malacca S
Cla

Panama Canal Max
Length 285
Width 108t l Panamax (Old) E0-50DWT

Craft 39.5 4 »

Wew Panama Canal hax

Length 1200t ’ .
Wigth 1681 ft Fanamax (New) B0-100 DWT

Craft49.9

SuezCanalMax

Width 184t
Craft €6 ft

Strait of Malacea Max
Length 1312t
Width 193t VLCG (Very Lange Cruce Camer) 160-320 DWT

Crafte2 ft




‘\ v, World tight oil production in the IEO2016
\

Reference case, 2012, 2020, and 2040 (million
IEF ¥ barrels per day)

United States

Russia

Canada

Argentina

Rest of world

Source: EIA International Energy Outlook 2016 Reference case



EIA/ARI assessments of shale gas and tight oil
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‘\\ ¢ Estimated Historical Unplanned OPEC
*EF® Crude Oil Production Outages

40
Estimated Historical Unplanned OPEC 7=
Crude Oil Production Outages Cla
million barrels per day

3.0

2,5

I I = Indonesia
50 I II IIII m Saudi Arabia
’ I I I I = Kuwait

15 I |

M raq
’ m Nigeria
10 I"" Libya
® [ran
0,5
0,0 ]
1.1.2013 1.1.2014 1.1.2015 1.1.2016

Source: Short-Term Energy Outlook, July 2016.



Q.G,NER(;;,,

I\ %;-; Non-OPEC Crude Oil and Liquid Fuels Production
9, IEF el Growth

Non-OPEC Crude Oil and Liquid Fuels Production Growth ZN

million barrels per day €1
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Source: Short-Term Energy Outlook, July 2016.
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£ OPEC surplus crude oil production capacity
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OPEC surplus crude oil production capacity Z
million barrels per day Cla
6

Forecast

S

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Note: Shaded area represents 2005-2015average (2.3 million barrels per day).
Source: Short-Term Energy Outlook, July 2016.
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l\\%; World Crude Oil and Liquid Fuels Production
v IEF o?éb GrOWth

S

World Crude Oil and Liquid Fuels Production Growth eia)
million barrels per day

1,2
1,0
0,8
0,6
0,4
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Forecast

2015 2016 2017
m OPEC countnes = North Amenca

m Russia and Caspian Sea ® | afin America
B North Sea m Other Non-OPEC

Source: Short-Term Energy Outlook, July 2016.
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IE“F\ U.S. Renewable Energy Supply

U.S. Renewable Energy Supply éfff—aj
quadrillion British thermal units (Btu)
12

Forecast

m Solar

B Geothermal

m Other biomass
BWind power

m Liquid biofuels
=Wood biomass
B Hydropower

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Mote: Hydropower excludes pumped storage generation. Liguid biofuels include ethanol and biodigsel. Other
biomass includes municipal waste from bicgenic sources, landfill gas, and other non-wood waste.

Source: Short-Term Energy Outlook, July 2016.
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ﬂ\\ ¢ Global supplies of natural gas grow robustly underpinned
% |gg# Dy Increases in shale gas around the world

Base case: Fuel by fuel detail

bp
Global supplies of natural gas grow robustly...
Gas production by type and region Ten year increments
Bef/d Bef/d
500 r 100
mNon-OECD Total
shale 75 = i
37 L=1
OECD shale = =
|
1
250
[INon-OECD 25 ©
other
125 [
mOECD other 0
0 -25 -
1985 2010 203b 198b- 1995- 2005- 2015- 2025-
1995 2005 201b 2026 203b
2016 Energy Outlook

32 ©BP p.l.c.2016
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¢ h % Trade in gas grows broadly in line with global
A
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consumption with LNG playing an increasingly

" IEF important role

Base case: Fuel by fuel detail bp

Trade in gas grows broadly in line with global consumption...

Trade as share of global consumption Imports as share of consumption
40% 80% r
Europe
Total trade 60% - /
0% - e Mf/\
40% /___/\/—\
China
| ‘ 0% —
10% [ LNG \\‘
/ -20% Us
0% -40% -
1990 2005 2020 203b 1890 2005 2020 203b

2016 Energy Outlook 34 © BP p.l.c.2016



eNERG),

‘\\ ‘L Renewables continue to grow rapidly supported by
9, s  significant cost reductions

" |IEF

Base case: Fuel by fuel detail

Renewables continue to grow rapidly...

Renewables share of power Levelized cost* of electricity
generation in North America
$2012/MWh
40% 200 _
--=World 2012 —Onshore wind
——China —Ustility-scale solar PV
30%  —EU 150 F
—US
20% - 100 *
2035
z° 2012
2020
10% 50 g o
* Excludes costs of grid integration
0% 0
1995 2015 2035 0 1 2 3 4 5
Capacity doublings from 2012
2016 Energy Outlook

40 ©BP p.l.c.2016
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€ ‘\ %  The outlook for US shale has been revised up
L\
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repeatedly as technology and productivity gains

" |IEF unlock new resources

Key issues:What have we learned about US shale?

The outlook for US shale has been revised up repeatedly...

US tight oil forecasts US shale gas forecasts
Mb/d Bef/d
8 90
80
5 70 -
60 -
50 -
4
/h— 40 -
30 -
Forecast year:
2 20 =
—2013 —2014
—2015 —2016 10 -
0 0
2005 2015 2025 203b 2005 2015 2025 2035
2016 Energy Outlook 52 ©BP p.l.c.2016



Key issues:What have we learned about US shale?

The global growth in tight oil slows...

"‘ “\\%::; The global growth in tight oil slows as North American
% & gradually moderates

Global tight oil production

Ten year increments by region

Mb/d Share Mb/d
—Tight oil
12 1 12% 5 mS & C America
— = Share of liquids .
) . . m Europe & Eurasia
L production (right axis) 0
10 10% 4 | m Asia Pacific
8 8% m North America
3 1
6 6%
2
4 4%
2 2% ]
0 0% 0
2005 2015 2025 2035 2005-15 2015-25 2025-35
2016 Energy Outlook 54 ©BP p.l.c.2016
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& h *  Shale gas production continues to expand rapidly
~ i
D — - - - [l
c A= : helped by increasing production outside North

1, D .
" IEF America
Key issues: What have we learned about US shale? bp
Shale gas production continues to expand rapidly... %
Global shale gas production Ten year increments by region
Bef/d Share Bef/d
120 ' —ghale gas 30% 40 mS &C
America
= = Share of total
L production 25% 30 = Middle
(right axis) 5 East
80 20% m Europe &
& 16% 56 Eurasia
2 m Africa
40 10% At
. Asla
20 5% g Pacific
= North
o ! 0% 0 America
2005 2015 2025 2035 2005-15 2015-25 2025-35

2016 Energy Outlook 56 ©BP p.l.c.2016
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l\\ = China fuel mix is likely to change significantly as
9, s China reduces its reliance on coal

" |EF

Key issues: China’s changing energy needs

China’s fuel mix is also likely to change significantly...

Shares of primary energy in China Ratio of coal demand growth
to GDP growth

Average ratio during previous five years

80% 1.6
—W\
\ 1.2
0.8
40% -
0.4
Oil Non-fossils

—t’f\l\—— f
0.0

T
0% -0.4
1985 2010 2035 2006 2015 2025 2035
2076 Energy Outliook 60 ©BP p.l.c.2016
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l\\%; Renewables have been revised up repeatedly while
IEE §  other non-fossil fuels have been revised doun

It
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Base case: Main changes

Renewables have been revised up repeatedly...

Renewable power forecasts Revisions to non-fossil fuels
vs 2011 Outlook
Mtoe Mtoe
1400 500 - m Renewables
1200 400 - -H}rdro
~ mBiofuels
300
1000 = Nuclear
200 - —Total
800 100 -
600 0 = —
400 Forecast year: -100 - ‘ — ‘ ‘ |
—2016 —2015 200 - — -
—2014 —2013
200 300 -
—2012 —2011
] -A400 -
2010 2015 2020 2025 2030 2035 20156 2020 2025 2030

MNote: Projected growth from each Outlook applied to latest 2010 data

2016 Energy Outlook 66 © BP p.l.c. 2016
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S A\ %3:; Tight oil and shale gas having even greater potential
5, IEF § has significant implications for global energy supplies

Stronger shale bp

Case 3: Tight oil and shale gas having even greater potential...

Differences in supply from base case Shares of total oil/gas production

Mtoe
800 40%
—Shale gas —>Shale gas Stronger shale
—Tight oil —Tight oil
600 - 30% -
Base case
400 |- 20% | e
Stronger shale
EDU 10% i pamsmmsnsrmminaEEnS
Base case
0 0%
2015 2025 2035 2015 2025 2036
2016 Energy Outfook

82 © BP p.l.c. 2016
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_Stronger shale

Higher shale output crowds out conventional production...

Higher shale output crows out conventional
production and other fuels

Differences from base case in 2035:

Qil and gas production

Consumption by fuel

Mtoe Mtoe

1250 ~ = OPEC Cr'-'dE'_' 400 Other m Coal mGas = Oil —Total
1000 m Shale and tight 300

m Other

750 - Total 200

500 100 i g
2560 0 S

-250 -200 |

500 300

Qil Gas Industry Power Transport Other

2018 Errergy Qutiook
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