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Can'the USIDominate Energy?

US Energy Overview — Where do we get our energy,
where does energy go?

* Review the Trump Administration’s Energy Goals &
Strategy — what does it mean to “DOMINATE” energy?

 SWOT Analysis — Strengths, Weaknesses, Opportunities &
Threats - America’s ability to “DOMINATE” energy.

* Answer the question, Can the US dominate Energy?

— In Depth Look at each sector: Qil, Gas, Coal, Nuclear,
& “Renewables” (Hydro/Geo, Bio-Fuels, Wind, Solar)
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Elow — Sources & Utilization
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I Can the USIDominate Energy?

* US Energy Overview —Where do we get our energy,
where does energy go?

 Review the Trump Administrations Energy Goals &
‘ Strategy — to date & what does it mean to “DOMINATE”
energy?

 SWOT Analysis — Strengths, Weaknesses, Opportunities &
Threats Analysis - an Overview of America’s ability to
“DOMINATE” energy.

* Answer the question, Can the US dominate Energy?

— Look at each sector: Oil, Gas, Coal, Oil, Nuclear,
Hydro/Geo, Bio-Fuels, Wind, Solar




nerican Energy Dominance

“We’re here today to usher in a new American energy policy,.... not only focusing on “energy
independence,” but also “energy dominance.” 6/29/17 Whitehouse.GOV

Focus Areas:

*  First, we will begin to revive and expand our nuclear enerqy sector...A complete review of U.S.
nuclear energy policy will help us find new ways to revitalize this crucial energy resource.

* Second, the Department of the Treasury will address financing barriers for efficient overseas
coal plants. Goal —increase US Coal Exports.

* Third, approved construction of a new petroleum pipeline to Mexico, which will further boost
American Energy Exports. US crude has qualities attractive to the international market.

*  Fourth, globally market American natural gas. DOE approved additional applications to export
LNG from Louisiana.
Finally, in order to unlock more energy from the 94 percent of offshore land closed to development

under the previous administration, we are creating a new offshore Oil and Gas Leasing program.
America will be allowed to access the vast energy wealth located right off our shores.”

“Our country will no longer be vulnerable to foreign regimes that use energy as an economic
weapon; American families will have access to cheaper energy, allowing them to keep more of their
hard-earned dollars; and our workers will have access to more jobs and opportunities.”

6/29/17 Whitehouse.GOV
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Admin Visi American Energy Dominance

Trump Cabinet secretaries — Rick Perry -Energy, , Scott Pruitt — EPA, & Ryan Zinke - Interior:

> “Dominance” means being a “self-reliant and secure nation, free from the geopolitical turmoil of
other nations that seek to use energy as an economic weapon.”

> “An energy-dominant America will export to markets around the world, increasing our global
leadership and influence,”

> “For the first time in four decades, the energy story in the United States is about becoming an
energy exporter and no longer about peak resources or being beholden to foreign powers,”

» “For years, Washington stood in the way of our energy dominance,” ....... “That changes now.”

Washington Post 6/29/17

Using the Trump Administration definition/understanding of Dominance, the US will dominate
in energy sectors where we can achieve two objectives:
(1) Meet all of our domestic demand/needs.

(2) Export to markets around the world at a level where we can “influence the market” .

» Inthe 1980’s, and 1990’s ....OPEC dominated oil on a global basis.
» Australia and Indonesia currently Dominate Coal
» Australia & Qatar Dominates Natural Gas (LNG)
» Where can America “Dominate”?

7 LI
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Can the USIDominate Energy?

* US Energy Overview —Where do we get our energy,
where does energy go?

* Review the Trump Administrations Energy Goals &
Strategy — to date & what does it mean to “DOMINATE”

energy”?

 SWOT Analysis — Strengths, Weaknesses, Opportunities &
‘ Threats Analysis - an Overview of America’s ability to
“DOMINATE” energy.

* Answer the question, Can the US dominate Energy?

— Look at each sector: Oil, Gas, Coal, Oil, Nuclear,
Hydro/Geo, Bio-Fuels, Wind, Solar

8 LLOG

exploration



'Ahi'é'ica_hEnergy Dominance SWOT Review

Strengths

. Strong resource positions in hydrocarbons, Coal, Gas,
Oil.

. World Class Technology in resource extraction —
Onshore & Offshore.

. Entrepreneurial society — responds relatively quickly to
market forces able to quickly uptake new technology.

. Largest Energy consuming Economy in the world .

. Strongest existing energy distribution network in the
world, energy transport, & energy refining.

. Access to the worlds financial resources & markets.
. Mature , generally effective regulatory environment.

Weaknesses

Existing & Prior Federal policy focused on higher cost less
reliable energy production , while discouraging low cost
reliable HC based energy production.

Regulatory environment historically underestimates costs
and over estimates benefits....especially relative to
“renewable energy.

Energy commodity markets are not primarily driven by
market forces. Too much instability generated by
computerized commodity trading ca ~80%

Opportunities

. Efficiency gains — the worlds largest energy consuming
economy also has the greatest potential to increase
efficiency......for the right reason.

. Fully understanding our energy resources...we do not
live in a physical world of scarcity. Do we even “know
what we don’t know?”

. How would our foreign policy and the cost of that
policy change if we were fully energy independent?
Upside far exceeds the downside.

Threats

US society is relatively technologically illiterate, ....and the
trend is in the wrong direction....can the public understand
and support an energy policy that considers all the +/- of
each energy source.....esp nuclear & HC based energy?

Regulatory Environment under increasing political
influence....both ways.

Cost trends may make US energy non-competitive. — we
are not the low cost producer in oil, & nuclear.

Coastal states have or are likely to enact policies
discouraging export of American HC based energy.

LLOG
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S America’s EnergyiResources & Dominance

W Solar

B \Wind Can America
Dominate Oil?

111.2 Quads

W BioFuels

B Wood/Waste Do we r_neet our current
domestic demand?

O Hydro/Geo
Do we have the reserves to

B Nuclear dominate?

= Coal How much excess capacity

B Nat Gas do we have to generate
exports?

= Oil :
Do we have the mechanisms

B Qil-Import and policies to enable
exports?

@ Misc HC

Energy Sources Imports
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n whomidowe Importi“Oil” and who takes our Exports?

12,000 Import: {  Canada & Mexico (47%) > OPEC 35%
Insightss OPEC, Canada & Mexico = 82% of Imports
10,343
10,000 -+ 961 m Other Non Opec (52) 102 Other-Africa
519 m Other-OPEC (8) 701 @ Other-Asia
199 M Brazil -
= 8000 - 972 W Other-Europe
§ 217 w Ecuador 1060 ' Other-Carib & S.Amer
X 306 M Nigeria g5 M Venezuela
& 6,000 - 357 :
Q M Russia 102 M Ecuador
g 384 M Columbia 147 m Columbia
aa 4,000 - 604 M lraq 330 mJapan
93 m Mexico i
354 M Brazil
—
2,000 - 777 mVenezuela 445 m China
1,222 m Saudi Arabia 805 M Canada
| 4,108 M Canada S———929 W Mexico

Imports Exports

Export: Canada & Mexico (29%)
Insights |  Carib, C&S America (29%)

. : Europe/Africa18%  Asia 24% LLG
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Bbls/Day (x1000)
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JS Meet|Domestic “Oil” Demand?

US Oil & Oil Products — Imports & Exports 2000 - 2017
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Where a_r‘e"the orld’s Proven Oil Reserves

Source: BP Statistical Review of World Energ_jy 2017

Coun.try - BIn Bbls Proved Reserves Share % R/P Reserves-to-production (R/P) ratios
Region 1996 | 2006 | 2015 | 2016 |
Venezuela 727 | 873 3009 i 3009 | 17.6% ( 341.1 Vast majority of
SaudiArabia | 261.4 | 2643 | 266.6 | 2665 | 156% : 590 EE RS e e (b
Canada 489 | 179.4 | 1715 i 1715 : 100% ( 105.1 ) o e
Iran 926 | 1384 i 1584 | 1584 i 9.3% , e“?'ed with light
Iraq 112.0 | 1150 : 1425 i 153.0 i 9.0% 93.6 weight crudes,
Russia 1136 | 104.0 | 102.4 | 1095 i 6.4% 26.6 definitely an
Kuwait 96.5 : 101.5 : 1015 : 1015 : 5.9% 88.0 opportunity for the US
United A.E 97.8 97.8 97.8 97.8 5.7% 65.6 to increase exports
Libya 295 | 415 ¢ 484 : 484 i 28% 3101 | e :
USA 298 | 294 i 480 i 480 | 28% :( 106 : .
Nigeria 208 | 372 § 371 i 371 22% | 493 A S
Kazakhstan 5.3 9.0 30.0 30.0 1.8% 49.0
China 16.4 | 202 : 257 i 257 i 15% 17.5 X —
Qatar 37 {274 i 252 i 252 i 15% 36.3
Brazil 67 i 122 : 13.0 i 126 : 0.7% 13.3
Algeria 108 | 123 | 122 | 122 | 0.7% 21.1
Angola 3.7 9.0 i 118 | 116 : 0.7% 17.5 %
Mexico 485 : 12.8 i 80 8.0 0.5% 8.9
Ecuador 35 4.5 8.0 8.0 0.5% 40.1
Norway 117 i 85 8.0 7.6 0.4% 10.4
Other(34) 62.9 77.0 74.6 73.3 4.0% 28.1 ”;101:"? ﬂf’;:“f"’ t:'og—& '{*jdh Africa F:":‘_
Total World ~ 1148.8 1388.3 1691.5 1706.7 100.00% 50.6
Low R/P for a country that aspires to
dominate Long term. [LLG
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Total Recoverable Resource (BBOE)!
0 20 40 60 80 100 120 140

160

Ghawar, Saudi Arabia
\

{ |
Burgan, Kuwait \

Safaniyah, Saudi Arabia
Eagle Ford Shale, USA

Samotlorskoye, Russia

Shaybah, Saudi Arabia

| “U.S. now holds more oil reserves than ‘
] Saudi Arabia” |

ADCO, UAE | - Rystad Energy, July 4, 2016 ‘

Zuluf, Saudi Arabia ‘ |

Romashkinskoye, Russia

Cantarell, Mexico [

| |
Permian Basin, USA [ SCY N0 oD n L1 () Midland Basin Delaware Basin

“The Midland and Delaware basins hold the largest number of undrilled, low-cost tight
oil locations in the Lower 48. No other region comes close.” - Wood Mackenzie

(= b

Source: Pioneer Natural Resources via: Oilandgas360.com

Ans: No. What is the impact if the Pioneer Permian Basin reserve est is correct?

The USA gains 135 BIn BOE in reserves.

14
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hatiif US “Permian Shale Oil” = Ghawar

Source: BP Statistical Review of World Energy 2017

Country - Bln Bbls Proved Reserves Share %| R/P Reserves-to-production (R/P) ratios
Region 1996 2006 2015 2016
Venezuela 72.7 87.3 300.9 300.9 16.3% 341.1
SaudiArabia | 2614 : 2643 : 266.6 i 2665 i 145% : 59.0 The US & Canadian o
USA 29.8 29.4 48.0 183.0 9.9% 40.4 P - proved reserves rival or
Canada 48.9 179.4 : 1715 : 1715 i 93% : 105.1 exceed Saudi Arabia.
Iran 92.6 1384 i 1584 | 1584 8.6% 94.1 —
Iraq 112.0 115.0 142.5 153.0 8.3% 93.6
Russia 113.6 104.0 102.4 109.5 5.9% 26.6 - The US & Canadian R/P
Kuwait 96.5 101.5 101.5 101.5 5.5% 88.0 g ratio is competitive with
United A.E 97.8 97.8 97.8 97.8 53% | 65.6 9 the Middle East.
Libya 29.5 415 48.4 48.4 2.6% i 310.1 g
Nigeria 20.8 37.2 37.1 37.1 2.0% 49.3 2
Kazakhstan 5.3 9.0 30.0 30.0 1.6% 49.0 =
China 16.4 20.2 25.7 25.7 1.4% 17.5
Qatar 3.7 27.4 25.2 25.2 1.4% 36.3
Brazil 6.7 12.2 13.0 12.6 0.7% 13.3
Algeria 10.8 12.3 12.2 12.2 0.7% 21.1
Angola 3.7 9.0 11.8 11.6 0.6% 17.5
Mexico 48.5 12.8 8.0 8.0 0.4% 8.9
Ecuador 3.5 4.5 8.0 8.0 0.4% 40.1
Norway 11.7 8.5 8.0 7.6 0.4% 10.4
North S.&Cent.  Eurcpe & Middle Africa Asia
Other(34) 62.9 77.0 74.6 73.3 4.0% 28.1 America America Eurasia East Pacitic
Total World 1,149 1,388 1,692 1,842 100.0% 50.6

15 LLOG
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e_ ‘and Gas Resource / Reserves Question

In terms of Oil resources the US is a lot like Venezuela — we have the resources.

But do we really have the reserves?

Resources 3; Reserves

Resource is what is physically there,
Reserves are the portion of the Resource that can be economically produced.

Resources are only the first step to dominance, in the end Reserves are what
really matter.

Does the US only have “Big” reserves intermittently in high price environments?

Or, can US Shale Oil compete at lower prices...... and how low, is low?

16 | D (=
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ﬁi“ Questi'on - What is'the “Reserve Basis” Oil Price?

The “Average Joe” Qil Price
Inflation Adjusted Average Oil Price over the last 40 yrs =?

' © MACROTRENDS.NET
$140

Answer = $50-$55/Bbl

Adjust our Cost Structure to Fit a $40-$50
$100 | Bbl World and Move on.

$120

$80

$60

$40

$20

1975 1980 1985 1990 1595 2000 2005 2010 2015

WTI Crude Qil Price
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AKEVEN PRICE BELOW $50/BBI

* Permian - Delaware Basin
* Permian - Midland Basin
» East Fagle Ford

Bakken

Jon" Sep’ Dec’ "Mar” "Xin’ "Sep’ ‘Dec’ "Mar’ Jun” Se Dec

2014 2018 2076

ANSWER - Yes, we can.

Mar' Jun  ‘Sep’

2017
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Average oil production per well in the Permian region

barrels per day cia’
250
__ first full month N _ —015  e—2014
of production Initial or Flush Production —(13 e D) 12
200 < from Shale wells is very e 20 11 w2010
Impressive. 2009 2008

However, the drop from the
peak is quite fast and Y .
dramatic. A BT g Mo :(\

| M ' f\
wobar - :
The long term “Tail” *x “‘ \ ,‘Ui‘\.m"fi

production is typically only a

150

100
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\ Eagie Forat ) \),
0 ' ' J ' ' '
0 12 24 36 48 60
month of operation
Source: U.S. Energy Information Administration, Drilling Productivity Report
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kmgCW ke ush Production — Then Decline?

« In Oil Shale deposits the rock has a low permeability.

/ « Over millions of years the rock is stressed & cracks.
' * Oil seeps into cracks, but the oil has not migrated out
of the shale rock layer

+/ Horizontal wells drilled 1
& fracked along the
shale layers, connect
the fractures &

i e [OOSR

200

\<
ﬁ’/"

)
‘)
Z
L

15 S o
. = Once the “flush oil” ﬁ“’ R )S
from the fractures is ‘&;‘ /\ R\=
100 depleted, the oil in the ¢ 71\ J/

shale itself flows out
very slow. ....thus a rapid drop in production....

o and the long production tail
</ \
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* 0il Barrels per Rig (New Wells Only) [Rig Productivity] [ 1950.8655

* Permian
Eagle Ford
» Bakken

Same Initial new well
production data.

- New well initial production
increasing with time.

2007 | 2008 2009 2010 2011 | 2012 2013 | 2014 2015 | 2016 2017 | 2018

If these productivity gains can be sustained and represent additional oil
reserves....then the US can and will DOMINATE Shale oil on a global basis.

Source: Department of Energy, US EIA




* 0il Barrels per Rig (New Wells Only) [Rig Productivity] [ 1950.8655

* Permian
Eagle Ford
» Bakken

Huge gains in 2016 and
sustained in 2017, but have
we reached a maximum?

More importantly are we
adding new reserves or
simply accelerating oil
forward in time?

2007 | 2008 2009 2010 2011 | 2012 2013 | 2014 2015 | 2016 2017 | 2018

If these productivity gains can be sustained and represent additional oil
reserves....then the US can and will DOMINATE Shale oil on a global basis.

Source: Department of Energy, US EIA




Bbls/Day (1000) - Monthly Avg

0il

duction Trend

41920 - 2017

Can the US Oil resurgence
continue in $40-$50 oil?

Pro
12,000 | | | | Dropping rig count onshore exposed
_ the dependence on initial flush oil
Apr 2015—- Re-Peak US Oil production. Will the fall = the rise?
Production 9.69 Mil Bbls/Day
10,000 | | | | \.\\
’ | | | | I /
Nov 1970 — Peak US Oil D
Production 10.07 Mil Bbls/Day /
U
8,000 | 'l
/
7
I
]
]
]
I
6,000 1
1
|
The “Fracking Impact” — 7\
4,000 % Horizontal Fracs in “Tight - LY
Oil” Reservoirs M-
2,000 /{/Lu
Hurricanes Katrina & lke

Jan-1920

Jan-1930

Jan-1940 Jan-1950

Jan-1960

Jan-1970

Jan-1980 Jan-1990 Jan-2000 Jan-2010
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8/8/17 EIA Projection for 2018 g EuTerees
=9.91 MM BOPD /f ‘

=S000
Yes the US surge in oil 8500
continues, as the US Offshore 000
reaches record production, L=
/500
and the US shale, led by the
Permian Basin remains P 7000
economic at $40-$50 oll b 6500
6000
5500
= 5000
®mU.S. Crude 0il Production (MBPD) 9397 4500
4000
3500
T1985-1989 T T1990-1994 | 1995-1999 | 2000-2009 | 2005-2009 | 2010-2014 T 2015-2019
19

Source: Bloomberg, EIA
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Energy Sources

O oIar

H Wind

[ BioFuels

B Wood/Waste
O Hydro/Geo
B Nuclear

M Coal

M Nat Gas

@ Oil

E Oil-Import

E Misc HC
Imports

Can America YES
Dominate Oil?

Do we meet our current  gourse to b€ 2 y
domestic demand?

Do we have the reserves to
dominate?

How much excess capacity
do we have to generate
exports?

Do we have the mechanisms
and policies to enable Ves, Obama Admin

e oil
exportS? remova\ of the_‘ Sc,;rr:cé‘g
export ban _
enabler of American

expOﬁS .
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111.2 Quads

rica’s Natural

W Solar

B Wind

M BioFuels

B Wood/Waste
O Hydro/Geo
B Nuclear

B Coal

M Nat Gas

m Oil

& Oil-Import

@ Misc HC
Imports

3as Resource & Dominance

Can America
Dominate Natural Gas?

Do we meet our current domestic
demand?

Do we have the reserves to
dominate?

How much excess capacity do
we have to generate exports?

Do we have the mechanisms
and policies to enable exports?

Energy Sources

27
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* The US is the global leader in Natural Gas

Global Natural Gas Consumption - Bil Cu M

production and consumption — meeting all Country - Region|— ooV zonsumption BOM_| Growth %
2014 | 2015 | 2016 [Per10Yr| Share
domestic demand. USA 753 773 778 | 22% 22.0%
. Russia 409 402 390 0.2% 11.0%
« ~2005-2009 thg US moved from preparing Gulf e e e
Coast ports to import LNG to export LNG Iran 183 190 00 e VS To
Japan 118 113 111 3.7% i 3.1%
GLOBAL NATURAL GAS PRODUCTION Saudi 102 : 104 i 109 : 3.9% : 3.1%
BCM /Yr- Nat Gas Prod Yr-Yr i 10Yr Cana.da 10%: 102 22 028, 5%
Country % Mexico 86 87 89 3.6% 2.5%
2013 | 2014 ; 2015 | 2016 ; Growth  Growth Germany 70 73 80 RN a5,
USA 685 | 733 766 749 | -25% | 4.1% | 21.1% United Kingdom: 66 cs e s TS
Russia 605 | 582 575 579 i 0.5% i -0.1% : 16.3% UAE 65 73 76 c g0 !ﬁ > 5%
Iran 167 ;..186 189 :.202 i 6.6% : 64% !.57% Others (<2%)49: 1251 | 1295 : 1318 | 2.2% :$96.9%
Qatar 178 | 174 179 181 i 13% | 14.6% i 5.1% Total 3,400 3480 3542 2.30% 100.0%
Canada 141 | 147 149 152 i 1.7% | -13% i 4.3%
China 122 132 136 138 1.4% 10.3% 3.9% On the Consumpt|0n S|de US growth haS
Norway 109 109 117 117 -0.7% 3.2% 3.3% been fueled by low gas prices and the
>audi 100 :..102 102 109 ;.44% p 39% 1 3.1% regulatory move against coal via the “Clean
Algeria 82 83 85 91 7.6% i -0.4% i 2.6% .,
Australia 59 64 73 91 | 252% i 7.0% i 2.6% Power Plan”.
Malaysia 67 68 71 74 3.4% i 11% i 2.1% Significant movers in natural Gas.
Indonesia 77 75 75 70 -7.4% -5.0% 2.0% e China — increases in both production
Others (<2%) 42 i 1,012 i 1,011 | 1,011 997 28.4% and consumption.
Total 3,404 i 3,466 i 3,531 : 3,552 i 0.3% : 2.4% :100.0% « Qatar — Top 5 due to LNG exports
« UK & Germany - declines in gas use.
Source: BP Statistical Review of World Energy 2017 28 D €
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Where a

Global Natural Gas Reserves

ré the World’ *

The US and Canada due to a high Natural gas

TCE Proved Nat Gas Reserves consumption rate have the lowest Reserves: Production
Country 2013 014 2015 2016 % i |/ ratio of major producing regions
Iran 813 951 1,185 1,185 18.0% 166 /{ -
Russia 1,093 1,103 1,142 1,142 17.3% 56 Reserves-to-production (R/P) ratios
Qatar 301 902 859 859| 13.0% 134
Turkmenistan - 81 619 619 9.4% 262
USA 166 212 308 308 47% €_ 12 40108y regien
Saudi Arabia 202 251 297 > 297 4.5% 77
UAE 205 226 216 216 3.3% 99 %
Venezuela 145 166 202 202 3.1% 166
China 42 60 170 191 2.9% 39
Nigeria 124 184 187 187 2.8% 118
Algeria 131 159 159 159| 2.4% 49
Iraq 120 113 131 131 2.0% * 80
Australia 46 81 124 124 1.9% 38
Indonesia 71 92 99 103| 1.5% i 41
Canada 67 57 78 78] 1.2% ¢ 14
Other (<1%) 704 941 789 894| 12.0%
Total World 4,934 6,522 7,353 7,588 100% 52.5 »
» US Reserves have increased close to 100% from 2013 to 2015.
» No reserve increase in 2016.
» Factors driving low to no reserve additions:
1. Low Nat gas prices and a historic low gas-rig count. North S.&Cent. Europe&  Middie Africa Asia 0
2. The oillgas price spread favors oil America  Americe  Euresio East PR

3. Increased productivity of the tight oil fracs, especially in the Permian basin.

Raw Data Source: BP Statistical Review of World Energy 2017 29 LLG
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Trade — Imports & Exports

On the global
stage the US plays
a minor role in
LNG exports.

Exports would
have to increase
20 fold for the US
to “dominate” the
global LNG
markets.

To compete the US
will have to
Increase reserves
at the lowest cost,
to offset the
relatively high US
LNG transport and

2015 2016
T = AT Pipeline LNG Pipeline LNG Pipeline LNG Pipeline LNG
Imports | Imports | Exports | Exports | Imports | Imports | Exports | Exports
Qatar - — 20 101.8 - — 20 104.4
Australia 6.4 — — 38.1 8.3 0.1 - 56.8
Other Asia-Pac 20.3 46 21.4 51.4 19.3 54.8 22.7 51.1
Other Africa 9 3.7 11 30 8.8 10.2 8.5 29.6
Indonesia - — 9.3 20.7 - — 8.8 21.2
Other M.E. 29.6 10.2 8.4 18.8 26.9 14.2 8.4 18.1
Algeria - — 26.3 16.6 - — 37.1 15.9
Trinidad - — — 16.9 - — - 14.3
Russian 21.8 — 179.1 14 21.7 — 190.8 14.0
Norway t — 109.6 5.9 T — 109.8 6.3
Other S&C America 19.9 19.8 19.9 5.1 16.8 15.5 16.8 6.1
USA 74.4 2.6 49.1 0.7 82.5 2.5 60.3 4.4
France 31.8 6.8 - 0.6 32.3 9.7 - 1.5
Other 94.7 6.9 13.8 1.5 100.2 8.2 15 1.3
Netherlands 33.6 2.1 47.1 1.3 38 1.5 52.3 0.7
UK 29 13.1 13.4 0.3 34.1 10.5 10 0.5
Spain 15.2 13.1 0.5 1.8 15 13.2 0.6 0.2
South Korea - 43.8 - 0.2 — 43,9 - 0.1
Canada 19.2 0.6 74.3 t 21.9 0.3 82.4
Mexico 29.9 7.3 t - 38.4 5.9 T
Germany 102.3 — 32.7 - 99.3 — 19.3
Italy 55.7 5.4 0.2 - 59.4 5.7 -
Turkey 38.4 7.7 0.6 - 37.4 7.7 0.6
Ukraine 17.3 — — - 11.1 - -
Other CIS 27 — 72.3 - 27.9 — 74
China 33.6 25.8 - - 38 34.3 -
Japan - 110.7 - - - 108.5 -
Total 709 325.5 709 325.5 737.5 346.6 737.5 346.6
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Natural Gas — LNG Process Cost Overview

LNG

[

%

Electric
Generation

Gas Field

Gas Field
Wells

Cost Component
Liguefaction/Storage

Transport

Unload & Storage

Total LNG Cycle Cost $2.30 $3.60 LL®G

Source: Society of Petroleum Engineers - Petrowiki exploration



al Natural

— The US nee§ to be the Global low cost producer

S Prices

Prices
S/mmBtu

W US Henry Hub

W Average German Import Price cif

B UK MEF
Japan LNG cif

Can the US produce,
liquefy and transport

gas to global markets.

A

/AN

The market forces of frackin

g, keep gas prices in the

/ T~V \\ LNG
“Challenge”
‘—* / “ LNG. | Zone
/7/ Q/ NoZBOrre:(laner ‘7\ 6
__...-"'"' v -‘-'_.--" . I
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| Projectéd LNG Cost "*preads Vs Market Gas Prices

17.5
15 Term projectio:
Lote e US1S best . World Bank Natural Gas Price Forecast
12.5 ) ned X0 COmpe nominal US dollars ($/mmbtu)
o \O0 .
7.5 -%
European Gas$ ||, .
S _‘____—__———__’_
L—/—_________U;::enw Hub Gas Prices
2.5
o L U L I L) )
2014 2016 2019 2022 2024 2027 2030
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Louisiana Manufacturing is Booming

* Fueled by $3 / MMBtu natural gas, over $60B in ongoing developments,
$42 2Bin LNG export Terminals.

A ,D

) r:f 3
J 7 H“ »"'f
"57"__’\ , 3

N33

: hi

\1,\ b r
(&
S 223 =
mnmk\y

GREATER NEW URLEANS

)»N DEVELOPMENT

’ \;jj’l

. Louisiana Manufacturing Project Over $250 Million (M)

From 2011 to 2013
. ) Sasol Limited
$16,000 M / 1,253 jobs

73 Chenier Energy
$16,000 M / 148 jobs

e Sempra Energy
$6,000 M / 130 jobs

Nucor Steel
$3,400 M / 375 jobs

CF Industries Nitrogen, LLC
$2,237 M/ 93 jobs

$2.200+* F OYW a

EuroChem Sundrop Fuels

$1.500 M/ 200 jobs $450 M / 150 jobs
BioNitrogen Louisiana Shintech Louisiana, LLC
Holdings, LLC $420 M / 88 jobs
$1,400 M/ 250 jobs

@ Sapa Ext» ns
South Louisiana Methanol L
$1.332 M/ 63 jobs

5

G2XxX
$1.300M 7" !

(dstep —\

25369

- "\Q.(%Y
\l\\ﬁ“"\l ¢ c
_‘ : e\\\{ﬁ (.01‘\5"(\',
by B \arst? ee 370"
d yre 92 10 0B
. ot C .w-enéts Louislana, LLC
30 e proy® .«otisiana Pellets, Inc.
a 360 Y° $290 M/ 80 jobs
o pp0™ _.udon PPG Industries, Inc.
N ot jObs $264 M/ 27 jobs
Honeywell International BASF Corporation
$500 M/ 80 jobs $253 M / 56 jobs
Methanex Corporation Diamond Green
$500 M / 120 jobs $250 M / 80 jobs
Westiake Vinyls Company Shell Chemical Company
$467 M/ 60 jobs - Ascension
$2650 M/ 15 jobs
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5as Resource & Dominance

Yes, but
Can America there are

Dominate Natural Gas? . g|lenges:

Do we meet our current domestic
demand?

xports are

ves and E foantly

increasing signl

Do we have the reserves to
dominate? bossibly NO
uncertaint

t, but the
is huge-.

How much excess capacity do
we have to generate exports?

Do we have the mechanisms

and policies to enable exports?
rd typical U_S Upstream
n and Efficienc

global player.
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111.2 Quads

America’s Energ

W Solar

B Wind

M BioFuels

B Wood/Waste
O Hydro/Geo
B Nuclear

B Coal

M Nat Gas

m Oil

& Oil-Import
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Imports

IResources & Dominance

Can America
Dominate Coal?

Do we meet our current
domestic demand?

Do we have the reserves to
dominate?

How much excess capacity
do we have to generate
exports?

Do we have the mechanisms
and policies to enable
exports?

Energy Sources
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2016 Global Coal Production Down 9% From Peak

2013 Global Coal Production Peaks

2008 US Coal
Production Peaks

USA

d China = 100% of the drop in Coal production.
Air Pollution Concerns. ’
d the Federal “War on Coal

From 2013 -2016, the USA an
China — Economic Downturn &

USA — Competition form Nat Gas an

i 0
g el 2016 US Coal Production Down 39%

COAL PRODUCTION (Millions Tons BOE)

—— . From Peak
-—

.

Australia
—— » Ru
5 ﬁ . -

2006 2007 2008 2009

4,000

3,500

3,000

2,500

2,000

1,500

1,000

500

ssia
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“Dominate Coal”?

 Domestically? Yes the US supplies 100% of US demand and even exports some coal.

* Internationally? Yes.....if........ and it is a big if.

Global Coal - Proved Reserves

e The US can compete in the

Anthracite .
export coal market. Country 2 Su.b—B.lt& To'FaI Coal | Global R/P
. . Lignite (Mil Tons) %
» The reserves are there. Bituminous
United States 221,400 30,182 251,582 22.1% 381
» US has the largest coal China 230,004 14,006 244,010 21.4% 72
reserves in the world, Russian Fed 69,634 90,730 160,364 14.1% 417
, Australia 68,310 76,508 144,818  12.7% 294
capable of meeting US India 89,782 4,987 94,769  83% 137
demand for 381 yrs. Germany 12 36,200 36,212 3.2% 206
. : Ukraine 32,039 2,336 34375  3.0% *
» Chinais a close #2 in Kazakhstan 25,605 - 25605  2.2% 250
reserves , but China Indonesia 17,326 8,247 25573 2.2% 59
only supplies 88% of Poland 18,700 5,461 24161 2.1% 184
. Turkey 378 10,975 11,353  1.0% 163
their internal demand Reamining (27 <1%) 41,240 43,461 84,701  7.7% 127
and is an importer of Global Totals 816,214 323,117 1,139,331 100.0%
coal. Source: BP Statistical Review of World Energy 2017

» Can the US compete in the Global Coal Marketplace, and export significantly
more coal?

38 L ' (5
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| Market?...........ASIA

Global Coal - Production, Consumption, Imports & Exports

2016 Import/
. *
sia are also
global exporters United States 365 358 (6)
of Coal Australia 299 44 (256) (1) ASIA s the largest
India i Zis il @ current importer of
Indonesia 256 63 (193) Coal and will remain
Russian Fed 193 87 (106) SO going forward.
South Africa 142 85 (57)
Poland 52 49 (4)
(3) The US? Kazakhstan 44 36 (9)
US Coal Exports Germany 40 75 35
are on par with Ukraine 17 32
Poland. Turkey 15 38
Tja.pa” 0.7 1;;’ (4) Can the US
aiwan 2
South Korea 0.8 82 thmaFrketECO?I o d
Remaining Countries ( <1%) 259 326 e lel el el
Global Totals 3,656 3,732 compete?

39 | D |
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the Coal in the US?

» US Excess Capacity = Total Exports of Australia the worlds' largest exporter

Production Capacity
201 IP i # Mi ST x1000
015 State Coal Production ines X % ST x1000
Wyoming 16 375,773 42% 474,040
West Virginia Total 151 95,633 11% 122,298 \
Kentucky Total 210 61,425 7% 78,518
lllinois 23 56,101 6% 77,365
Pennsylvania Total 195 50,031 6% 61,849
Montana 6 41,864 5% 51,900 v\
Other States "East" (18) <5% 206 89,050 10% 139,604
Other States "West" (11) <5% 27 125,679 14% 159,315 \
Total US 834 895,556 100% 1,164,889
» US Coal Mines Excess Capacity : ~270 Mil Tons/Yr. >/ /

» >60% of US Coal Reserves are in the Western US, dominated by Wyo. Mt. & N Dakota.

40
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1.2 m tons

22m

1.9m

9.4m

Wyoming Coal — “consumed in Wyo” 7% - Exported to other states & countries 93%
2% exported West, 98% consumed or sent East.

4 LLOG
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180.0 —— Global Spot Market Coal Prices -=US - Appl
160.0 A -=-US - WyO —
140.0 A —-+Europe
// \\ —<Japan
120.0 B
W7
. / \\\\x
80.0 / W/}\
60.0 N—
1 Us Coal - High BTU Eastern Coal & / ~$44 — Est Value of Wyo Coal in Asia
40.0 — et: BT U (& low-S ing-Coal— : ——————— ¥O 502/ 0 2513 %$43
Consistently the lowest priced coal +$11 — Port to Port ¢ $35.00
20.0 = 12 — Rail to Port/ $23.00
o Cm— —~—
0.0 | | -«$5-$10I per Ton “IIExport Prolfit” | | $|11'25
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Raw Data Source: BP Statistical Review of World Energy 2017 42 LL@G
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Increased US Coal Exports:
» Asiais the prize market.

» Lowest Cost export path for Wyoming
Coal is via US West Coast ports.

» Ca. Wa. & Or. state policy/politics is
preventing Wyoming coal from accessing

— the Asian Markets
43 LL®G
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Asia-bound exports

Increased US Coal Exports:
» Asiais the prize market.

» Lowest Cost export path for Wyoming
Coal is via US West Coast ports.

» Ca. Wa. & Or. state policy/politics is
preventing Wyoming coal from accessing
the Asian Markets
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Can America
Dominate Coal? YES‘

Do we meet our current
domestic demand? YES ‘
Do we have the reserves to
dominate? YES
Do we have excess capacity

do we have to generate rer

*x"Jes > Current |argest exPO

Do we have the mechanisms
and policies to enable exports?

\We have the ports, \I.Ves
need the export policies.

Energy Sources
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. . " America’s EnergylResources & Dominance

W Solar

111.2 Quads Can America
B Wind Dominate Nuclear
W BioFuels Energy?
B Wood/Waste Do we meet our current

domestic demand?
O Hydro/Geo

What is the status of our

M Nuclear
“Nuclear reserves”?
H Coal
M Nat Gas Do we have the
. capability/capacity to
@ Oil generate “nuclear electricity”
: to export to the N. American
& Oil-Import :
grid?
@ Misc HC
Imports

Energy Sources
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‘ole/status” of US nuclear energy ?

Global Nuclear Energy Production” - Levels/Trends Global Nuclear Energy Production” Per Capita

. USA s the .
Country 2006 2016 e 16 Global Leader in it 2016  Per Capita 2016
05-’15 Share y Prod* Prod* Pop
3 3 Total Nuclear
USA 187.5 191.8 23% 32.4% Energy Prod. Sweden 14.2 1.42 10.0
France 101.9 91.2 -10.5% 15.4% @ 32%.... France 91.2 1.36 67.0
China 12.4 482 288.7% 8.1% Finland 5.3 0.96 5.5
Russian Fed 35.4 44.5 25.7% 7.5% Belgium 9.8 0.87 11.3
S Korea 337 373 107% 6.2% but on a S Korea 37.3 0.73 51.0
Canada 22.0 23.2 55% 39% per Capita basis Canada 23.2 0.64 36.0
Germany 37.9 19.1 49.6% KN lags many USA 191.8 059 . 323.0
~Ukraine 204 183 -10.3% 3% countries. Switzerland s B @ e:
United Kingdom 171 162  -53%  2.7% Czech 5.5 0.52 10.5
Spain 136 133~ -22%  2.2% in Germany & Russian Fed 44.5 031 . 144.0
Belgium 106 98  75% 17% Fukushimain Taiwan 72 REM. 236
India 40 86 1150% 1.4% ¢ Japan, &°hasled Spain 13.3 0.29 46.5
Taiwan 9.0 7.2 -20.0% to S'Qn'f'c,a”t output United Kingdom 16.2 0.25 65.0
deC“neS in Nuclear .........................
Crech 59 .55 -68% Eneray Germany 191 IEEEMN....... 83.0
Finland 5.2 5.3 1.9% China 48.2 003 1,379.0
Switzerland 6.3 LRI -23.8% China. India & Japan 40 REEEM ... Ly
Japan 69.0 4.0 -94.2% Inaf ezl India 8.6 0.01 1,324.0
_ - Russia have
Countries <5 28.1 30.0 6.8% shown the * Million Tons of BOE/Yr
Global 635.2 592.5 -6.7%
oba é strongest growth
loyr | >t20% | +10-20%  +0-10% rates in Nuclear
TREND .~ Energy in the
10-20%  0-10% >

last 10 yrs.. D

Raw Data Source: BP Statistical Review of World Energy 2017 o, nioration



\uclear. Fuel Sources,

'.,-,i_roduction and Capacity/Reserves

~

Russia, 14

Australia, 20

US Uranium Sources (2016 - EIA)

Others, 2 USA, 11%
Uzbekistan, 6 Mines,
4 5 Wyo, 1 Neb

Qe US imports 89% of the Uranium used i

N

Canada, 25

Kazakhstan,
24

"/

Domestic Nuclear Fuel

1800
1600
1400
1200
1000

Tons @ $130/Kg (x1000)

continue to fuel U.S. reactors

U.S. uranium concentrate production (1949-2015)
million pounds U308
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5
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Source 5. Enemy Inf

In Global Uranium

K uranium concentrate and |

Our Domestic Production is the same as 1940- Early 1950s

U.S. uranium production 1s near historic low as imports

n. Annual Energy Review and Do
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meshc Ur
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JUNE 1. 20186

anium Production

Reserves the US is a
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Can America

Dominate Nuclear
Energy? _,‘:‘B—J
Do we meet our current < of
. in term
domestic demand? W

What is the status of our

“Nuclear Fuel reserves”? \
Minimal on @ globa i
scale & trends are @

down.

Do we have the

capability/capacity to
generate “nuclear electricity”
to export to the N. American

grid? < we can ramp
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* America’s EnergylResources & Dominance

111.2 Quads

Energy Sources

W Solar

Can America
® Wind Dominate
m BioFuels Renewable Energy?
No, DomeSﬂC

B Wood/Waste «gemand” for

Do we meet our current rer}‘ewa;&:_‘sn‘; @
OHydro/Geo  yomestic demand? mg\ifacture "
B Nuclear demand;
W Coal What are the impact of

renewable energy impacts?
B Nat Gas

Do we have the

m Oil capability/capacity to —
& Oil-| t generate “renewable 2777 ‘
bR electricity” to export to the N.

B Misc HC American grid?

Imports
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‘;Rei‘hewab e Energy Impacts

—

Visual Effects

*  Hydro Electric — Close to maximized — more dams are not tolerated and efficiency gains often can not
justify the cost to replace inefficient turbines.

*  Wind turbines must be in exposed areas = highly visible. They are considered unsightly by many
people, and concerns have increased with the larger size of new generation turbines.

Noise

* Wind turbines produce aerodynamic noise, from air passing over the blades and mechanical noise
from the moving parts of the turbine, especially the gearbox. Better designs have reduced noise,
and research continues. Wind farms developed far from highly populated areas are, by definition,
less offensive....to the people who do not live there.

Electromagnetic Interference

* Wind turbines may scatter electromagnetic signals causing interference to communication systems.
Appropriate siting (avoiding military zones or airports) can minimize this impact.

Gulf of Mexico Hypoxia Zones

*  Summer of 2017 largest ever — due in part to run-off from farms in the drainage . Coincidence with
corn ethanol production? — Possibly.

Bird Impacts

* Birds get killed when they collide with the rotating blades of a turbine. Migratory species are at
higher risk than resident species. Siting the turbines away from migratory routes reduces the impact.
What would happen if “Big Wind” were treated like “Big Oil”?

51 [l&, 13,,® ‘E‘]
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Billions of bushels

As we generate
more “
generate more “: ren_ewable ethanol” we also
e Do yzp:)oxm Food” that leads to New Jersey-Size D
nes in the Gulf of Mexico. Largest E ead Zone'ls
Do we really wan ver in G i
t to add “nutrients” ulf of Mex
s” to our oceans to Scientists report the latest data from the U ==
e Upper Gulf of Mexico, and the results are
’ n’t g00C

adsorb i
CO2 and increase the size of our dead zones?
S%

U.S. Total Cor
n Producti
- on and Corn Used for Fuel Ethanol sl

® ¢« ™

- Production
Used for Ethanol

1987 -
91 1995
1999

epartment of Agriculture

ST United States D
al Statistics Service

USDA
= 4.  National Agricultur
Cormn Acres Down

USDA Reports Record High Soybean Acreage,

WASHINGTON, Jun.
patimated 8 record high 70 5 million acres of =0y
seeording to the Acresge report relessed today. Com &8

riculiural ctatistics SENVCE (HASE)
017, up 7 pencent from last year,
res, down 3 perc ent fro

= Department of ﬁ-grinukurés Mational Ag
the United States for 2

beans planted in
rea planted i estimated at 0[5 rillion 8¢

30, 2017 - The U.
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pacts — Bird Fatality

Perception: Oil and Gas operations are not held to tough environmental standards

Reality: We are held to tough environmental as should all industries but other energy
industries are treated differently, ex Wind Energy

Exxon Mobil agreed to pay $600,000 in penalties after approximately 85 migratory birds died of
exposure to hydrocarbons at some of its natural gas facilities across the Midwest, over a 5 year
span . The fine amounts to about $7,000 per dead bird. New York Times 4-13-09

If the Wind Industry
(operating in the same
footprint) were held to
the same standard, their
83,000 raptor fatalities
each year would generate
fines of 581 million $/yr,
and the 573,000 total bird
kill for 2012 would vyield
4.01 billion $/yr

N \&\\Il\\\l\l) s

K SHAW
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http://www.exxonmobil.com/corporate/

ble Ene 9:‘- Quick Look at Nirvana — The Elec Car!

*  Perception — Electric Cars use less energy and have no emissions.

*  Perception —if “critical production mass” and an adequate recharging network established
Electric Cars will be the future.

*  What is the reality?

The power plant
gets fuel from the
well or the mine.

| charge my car, pay the bill & drive with no CO2 emissions! Yeay!!!

The wall outlet
gets electricity
from ....the
power plant

Where does the
electricity come from?
The wall outlet!

Refinery or Gas-to-Liq

So how is an Elec Car better in terms of CO2 or

54 $ from my current car? [[ 1 @‘G
e ey S
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Power mix assumptions.

Pl |
Maxed out on Nukes & Hydro. Lbs : | 5% |wetd AVg:
L T '
. I
New energy will come from both . Fuel Type CK:\?VZI—/| : : Trans Lbs CO2/}
conventional & renewables (i.e. subsidies ” Loss S,
continue). Coal (HC) 3.03 1l 320 | 1319
. il I
How much CO, will be generated Large ';'ydro : i
to get those electrons (KWHTrs) to Natural Gas (HC) 1.21 ] ! 127 { 058 ¥
my house or charging station? Nuclear il |
(IPCC & EIA) Qil (HC) 2.28 : : 241 0.029
Renewables 8.4% i I
N\ Biomass 1.5%| Yes 1.5%| 274 I} 2.80 | 0.059
For the average driver in the N Geothermal 0.4%| Yes 0.4%| 0.4 1]t 015 | o001 |
USA, Do | trade in my 35 N\ Solar 0.9%| Yes 0.9%| 0.15 ;|i 016 | 0.002 |
MPG Accord for a Tesla N\ Wind 5.6%| Yes 5.6% 004 W 00s | oong
Model 3 to reduce CO2? Total N 100.0% 73.8% 1 (2.002
\ \_______y/\____
N O' Average US Power Grid . The electricity that
; comes out of the
. Miles Ch.arge 2.002 7] Gasoline % Less wall in the USA
| will put more CO2 Time Lbs CO2 | 35 MPG 2.0 Ibs of
: Traveled co2 averages 2.0 bso
into the atmosphere, (Hrs) kWh | Per KWH| 19.6 PPG CO2 per KWH.
i th | 50 1.7 16.6 33.3 28.0 -16%
Payt mfore Int ﬁ_tOta 100 35 33.3 66.6 56.0 -16% If I believe | need to reduce my
cost of ownership 150 5.2 49.9 99.9 84.0 -16% carbon footprint to “Save the
. _ planet” then | should focus on
“fuel” my vehicle. 250 8.7 83.2 166.6| 140.0 -16% zﬁ";'lzr;f%’ca:sr not drive around in
300 10.4 99.8 199.9 168.0 -16% '
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o }» High Cost Road to Renewables

35
Should the USA
= Denmark “Dominate” an
s 30 (Cermany energy source
g ml that is costly,
a 0 2o
= 25 - inefficient, and
@ Ireland
o poses surge,
E_ Austria
2 20 1 UKe transfer and load
3 ";‘i‘:tl';::a"ds ® — shedding issues
% ” | e that result in the
ePefand Rumania
% Croati | 4 CzechR. aCtU?I power
o Hungary  USA | | | supplied equal
o 10 to only a fraction
3 Calif = 18.3 C/KWh of the “name
o 5 f ‘ ' ! plate capacity”?
= =
0 + - ANSWER: NO,
0 200 400 600 800 1000 120 Be astrategic
follower not a
Photovoltaic + Wind Capacity (Watt / inhabitant) Teeler i
“Hidden Consequences of Intermittent Electricity Production” Arguments¢Review European Science Vol 2 #2 2017, renewables -

Jozef Ongena, Istvan Markd, Raymond Koch, Anne Debeil http://revue-arguments.com/articles/index.php?id=76 e i
explora fon



| have solar water heat
(pool) and solar panels
for electricity.

Solar water heater for the
pool = No brainer.

Solar Electricity Panels in
forested South Louisiana
= Total Looser

Solar Panels — Payout — 21 yrs. even with an 80% discounted after tax cost.

v | firmly support unconventional/’green” energy where it works on it's own merits without any
subsidies.
v' But thanks to all the taxpayers in the room for my subsidies.
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~Renewable Energy / “CO, Fear” —

Dominated by Media/Advertising

Element

\S
sth po carbon:
Hydrogen H 6.478% suc\Aaf ";";h gen and o;(ygen
.......................................... Snly o
+.Carbon C 42108%,.c . dered W
e s
|
AR [BIRT OF APVERTISING |
Ji _ |
.
| '—\

&

G

iy

To survive long term,
renewables simply need
to compete on the open

energy market.
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Can the USIDominate Energy?

US Energy Overview —
Where do we get energy, how do we use energy?

Review the Trump Administrations Energy Goals &
Strategy — to date.

What does it mean to “DOMINATE” energy?

SWOT Analysis — Strengths, Weaknesses, Opportunities &
Threats Analysis of America’s ability to “DOMINATE”

energy.

Answer the question, Can the US dominate Energy for
each source, Oil, Natural Gas, Coal, Nuclear, Renewables.
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Energy Sources

M Solar
Short & Long Term — NO.
m Wind The USA should not dominate “Subsidy Energy”
Unless the energy is cost effective W/O
@ BioFuels Government subsidy & Competes based on
the full life cycle cost/benefits.
B \Wood/Waste

O Hydro/Geo  Short & Long Term — No, Limited New Sites & Cost

B Nuclear Short Term — No, Long Term — NoO, Fuel Reserve Issues

B Coal Short Term — No, US can’t export, Long Term - Yes

B Nat Gas Short Term — Yes, if the US can export, Long Term - ?

M Oil
B Oil-Import Yes - l?ut the “tight oil” or shale oil
fracking play needs to be real,
& Misc HC sustained and supported
Imports
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USA Energy
DOMINANCE?

Questions?

Yes....... If all energy
competes In open markets.


http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCO-x1_f8rMgCFYEYPgodT9MMQg&url=http://novabackup.novastor.com/blog/tag/backup-software/&psig=AFQjCNE0GqZHUQk6pB4Or4DWwgGlFzvbsg&ust=1444191017741116
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Il “be like California”?

California Energy Budgets Estimates 2015 2015
California Energy Est - Trillion Btu
Category Form Use Production Consumption Imported %
Coal Hydro-Carbon 0.00 31.00 100%
Crude Oil Hydro-Carbon Trans Fuel 1,150.70 3,054.60 62% 65.1%
Motor Gasoline excl. Ethanol Hydro-Carbon Trans Fuel 1,684.70 Imported
Distillate Fuel Qil Hydro-Carbon Trans Fuel 566.70 Hydro
Jet Fuel Hydro-Carbon Trans Fuel 637.60
Carbons
LPG Hydro-Carbon Trans Fuel 48.90 Coal
Residual Fuel Hydro-Carbon Trans Fuel 116.70 Crude'
Other Petroleum Hydro-Carbon Trans Fuel - Gas. ’
Renweable Energy 743.40 727.10 -2%
______________________ Biomass ... . HydoCarbon  TransFuel | 2780 28850
Other Renewables Solar, Wind, Geo Elec 586.90 438.60
Hydroelectric Power Hydro-Elec Elec 128.70 128.70 70.3%
Natural Gas Hydro-Carbon Elec 265.20 2,381.70 89% Imported
Nuclear Electric Power Nuclear Elec 193.50 193.50 0% Elec.
Net Interstate Flow of Electricity = Hydro-Carbon Elec 805.60 100%
Total Energy Budget 2,352.80 7,193.50 67.3%

Source: EIA http://www.eia.gov/state/?sid=CA

Answer — Every State can not “import” 2/3 of their energy.
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California enjoys a very high % of Electricity from Solar
& Wind & also has one of the highest cost of electricity,

close to double the cost per KWh in Louisiana.
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Costs of Energy-Related Tax Preferences, by Type of Fuel or Technology, 1985 to 2015

Billions of 2015 Dollars

30 -
Oil

o licies unique to )

ing only Tax po )

Cogt‘sr,\g(theéevenue based dep\e’uo - G
. ol ance —Fossu Fuel Federal "
a\!(c)i\'Ns — ~10.8% of the total Feder )

15 | Subslidie Energy «Tax Breaks’ __ & e
10 |

Renewable Energy
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If we use more California Electricity Source

S !
I
electricity in our cars N - Used for] 1 9%  |wetd Ave
where will those o | Lbs :
o) In-State uture 1CO2/ Incl
electrons come from?~ In-State Elec | Lbs cO2/
Im Fuel Type Gen G Imported I kwH | Trans §
* Import more coal - Y (GWh) en Vech? {1 Loss | KWH
[ |
* More Nat Gas - Y Coal (HC) 324  02%| 11,683 41%1 3.03 | 331 0.170
* More renewables - Large Hydro 24410 12.3%| 5,271 : |
~OK Natural Gas (HC) 08,831| 49.9% 7,161 36.5%]1 1.21 1.32 0.598
Nuclear 18,931 9.6%| 7,739 1 [
_ Oil (HC) 37|  0.0% 0 | 238
How much CO, will Other - Petroleum (HC) 394  0.2% 0 I )38 i
be generated to get Renewables 55300 27.9%| 18,662 i
those electrons Biomass 5868 3.0% 684 6,553 2391 274 | 299 |  o0.084
s)tom eothermal 11,5 5.8% 1,134 12,717 Yes 4.4%11 0.14 0.15 0.008
KWHrs) to my Geothermal 82 89 3 2 1
house or charging \ Small Hydro 4,567 2.3% 230 4,796 Yes 1.7% 1 0.09 0.10 | 0.002
station? (IPCC & N\ Solar| 19,783| 10.0%|  3,791| 23,574 Yes g1y 015 | 017 1 o017
EIA) ind|  13,500] 6.8%| 12,822 26,321 Yes 9.1%]1 004 | 0.05 0.005
Unspec Grid Sources (HONG N/A N/A| 41,825 41,825 Yes 14.4%) ! Bwd
_ Total 1'9&,2%7 32%| 290,567 \
Do I trade in my 35 T
MPG Accord for a Raw Data Source: US EIA Annual Energy Review-26+6 -
Tesla Model 3in Calif.  cajifornia I SE T
? :
to reduce CO2* _ Tesla3 |Tesla3| 13 |Gasoline If1 35 MPG wall in Ca adds 1.3
Miles R % Less ican get Ibs of CO2 per
. Time (Hrs)| kWh | Per KWH] 19.6 PPG I will use 1.4 aal of
Website, My Tesla <D, 49
Model 3 needs 16.6 50 1.7 16.6 21.6 28.0 N 29% gas and put 28 lbs
- 0, - -
KWH of electricity to go 100 3.5 33.3 43.3 56.0 | 29% of CO2 into the air.
50 miles 150 5.2 49.9 64.9 84.0 29%
200 6.9 66.6 86.5 112.0 | 29% If I live in Ca and | want to reduce
__ To get that 16.6 KWH in 250 8.7 83.2 108.2 140.0 | 29% CO, then.....yes ....| trade in my
Ca 21.6 Lbs of CO?2 will 300 10.4 998 | 1298] 1680) 29% :—_Ionda fccl):ha T;;Ia If | have the
ime and the $$.
be produced. @ 60 MPH Charge time = 2x Drive Time
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Computerized Commodities

Automated trading is becoming more popular in markets like energy,
metals and agriculture. That’s helping fuel investments into commodity
trading advisors (CTAs), hedge funds that often use computer
programs to bet on market trends.

Share of futures trading Investment flows
that is automated
80% g $60 billion

75 Foreign exchange ~ CTAs
40 B All hedge funds

:

70
65
50 Interest rates
55

50
45

40
35 Agriculture -60 Quarterly

Equities

\

Energy

Metals

I |
2012-14 2014-16' 2015 '16 17

“November 2012 to October 2014 +November 2014 to October 2016
Sources: CFTC (share); Pregin (investment flows) THE WALL STREET JOURNAL.
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EVs MVs

» Disclaimer: | am a Space x and Tesla fan. Unlike normally funded government
programs, Elon Musk has demonstrated that you can run a company entirely on
government subsidies and actually produce something useful (but not for profit).

« Myth: Electric vehicles will overtake the motor vehicle market by 2030

« Truth: Data suggests that EVs are not yet competitive. We will use Tesla
information because they are truly the EV market leader.

» Using Telsa’s website: https://www.tesla.com/charging. We can develop a table to
more easily understand what the Model 3 claims, | adjusted a few variables to
make this work for a 2017 Honda Accord Comparison

NEMA 14-150 S/kWh mpg S/gal
9.6 kW 0.12 27 2.34
Charge

Miles Traveled  Time (min) kWh eCost gCost
50 104 16.64 S 2.00 S 4.33

100 208 33.28 S 3.99 S 8.67
150 312 49.92 S 5.99 S 13.00
200 416 66.56 S 7.99 S 17.33
250 520 83.2 S 9.98 S 21.67
300 624 99.84 S 1198 S 26.00
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https://www.tesla.com/charging
https://www.tesla.com/charging

EVs MVs

At a first glance the data looks great! Tesla will save the average car driver at least
50% in energy cost!

Lets take a look at life cycle cost. Side by side lowest Model 3 base vs Honda
Accord base:

2017 Honda Accord Sedan Tesla Model 3
MSRP $22,500.00 MSRP S 35,000.00
mpg City 27 mpg City eq 59
Range miles 459 Range miles 200
Fill up time 15 min /4 59 mile Charge time 2 min / mile

mpg equivalence was calculated as follows:
(mpg Honda Accord)*(gCost/eCost)

Now we can do a NPV equivalence based solely on mileage. How many miles do |
have to drive to a Tesla Model 3 to actually save money assuming | pay for either
vehicle in full on day 1? Using an interest rate of 4% APR and driving an average of
88 miles a day or 30,000 miles per year.

362,500 miles before | Break Even
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EVs Vs MVs

Ok so | lose money. The Tesla is still cool and | still want one. Lets look at other
stats:

The base model S will take me 7 hours to charge from a full drain on my normal
house charger. | could upgrade to the $45,000 model and get 300 miles per charge
but that will take 10 hours.

Supercharging stations exist in my state. This will come in handy, 30 minutes for
170 miles! Great improvement.

Supercharging station density: 6 in Louisiana.

There are at least 6 gas stations within 2 miles of my house. And | can get a beer
there. | wish | had auto pilot but | can wait 2 miles to open it.
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US Oil»; Import Trends

Oil VYolume (MBOPD)

3500

3000

2500

:

1500

1000

500

0

U.S. Oil Imports

—_ / -.
/ N A
’ / | 2\
= - ’ '
T " vt AN

1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016

Canada
= Saudi Arabia

Mexico

Venezuela
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e LE=
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Kuwait
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ost profitable play in N America

NORTH AMERICAN BREAKEVEN OIL PRICES

1407
120=
Utica Shale Oil Sands
100+ (NY) (Mining)
Cardium puver
Q_JI Bone Wolfcamp -hay
m N OIL SANDS — EAGLEFORD — spring Niobrara
~ STEAM AGD
A

\ Alaska North Slope
\\A US Offshore — Lower Tertiary
ontney

\

Commercial Oil & Condensate Reserves — Undrilled locations & future projects (MM Bbls)

US Offshore — Deepwater

10,000 20.000 30.000 40,000 50.000 60,000 70.000 80,000

Deepwater is the most competitive in terms of profitability, but as per
— Wood MacKenzie is not as large as other opportunities. True or False? LLG

I £
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alue of US Light “Crudes”

“Crude Qil” is a crude mixture of
hydrocarbon chains from Methane (1)
to Tetraoctane (40)

N r Methane CH,

o

: Ethane
J CZHG

Butane C,H,,

Pentane CsH,,

v’; L)S it )

f

o O
f A Gely O ph ‘
' E‘?'Dame! J Cra e Wit of Mexicq ; Ving uos i m /
R | g, - Ol expoad |
Propane >ents 58,2017 4, o O the gy, s |
CaHg 313 Apg

4 Light weight Crudes and )
Condensates are blended with

Heavy Crudes for ease of _
transport, refining yields and US Crudes from the GOM along with condensates and the

overall utility of the final oil very light “Shale Oils” are ideal for blending with heavy
\_ AR ) crudes in Canada and S America..
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Legend Global Shale Oil Resources

I Assessed basins with resource estimate
Assessed basins without resource estimate

,/— b Advanced Resources
, US, Encrgy Information International, Inc.
ela Administration e adteces cor

*  Potential US “dominance” in oil would be mitigated by similar shale oil developments on a global basis.

*  Possible —Yes. Likely - No

LLOG Overview
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leader and is likely to continue.

The USA mineral rights/ownership model is unique in the world. In virtually all countries
around the world, the owner of the surface land — be it a house or farmland — has absolutely
no rights with regards to mineral ownership.

Not so in the US — Land Ownership — 61% of US Land & Minerals are privately held and the
landowner/mineral rights owner owns the minerals. The individual shares in the financial
returns associated with oil and gas development.

Canada has equally impressive shale oil/gas resources, however only 9% of the Canadian
mineral rights are privately held.

With little to no financial incentive to deal with the temporary surface impacts associated
with drilling and production outside the US, there is also relatively little global support for
fracking and oil and gas development.

The mineral rights structure in the US supports a diverse range of oil and gas companies that
work in competitive as well as a complimentary modes. Outside the US the oil and gas
industry is dominated almost entirely by large corporations and national oil companies.

The end result is the US enjoys the most diverse, efficient and safe oil and gas industry in the
world.

Rotary drilling on land & offshore drilling started and remain to a large degree US based*.
The Fracking revolution will follow the same US led path.

Thus, a reserves position based on onshore fracking is likely to remain a
globally competitive advantage for the US.

exploration



eak0|l — FACT or FICTION?

Peak oil, an event based on M. King Hubbert's theory, is the point in time when the maximum
rate of extraction of petroleum is reached, after which it is expected to enter terminal decline.
Peak oil theory is based on the observed rise, peak, fall, and depletion of aggregate production
rate in oil fields over time. : ‘g ”
The physics on a “field level” , works on a global

12,000 level as well........... thus Peak Oil is a FACT.
| |
10,000 i However, In phySiCS,
boundary conditions

= 8000 are important.
: e
:‘;U: 6,000
s ”/\,{
E 4,000
/M/V Peak Oil only applies to a given Technology set
2,000 Aﬁ" applied to a defined or bounded Resource.

Jan-1920 Jan-1930 Jan-1940 Jan-1950 Jan-1960 Jan-1970 Jan-1980 Jan-1990 Jan-2000 Jan-2010
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2XXX

UnConventional
Reservoir &

o | | New Technology | /A
1970 “PEAK OIL’ H

1000 | Conventional I
reservoir & |

conventional A "

\‘ I

so0 +  technology
“PEAK OIL” M / !

2,000 //}V

Jan-1920 Jan-1930 Jan-1940 Jan-1950 Jan-1960 Jan-1970 Jan-1980 Jan-1990 Jan-2000 Jan-2010
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?% Technology” PEAK OIL

“We can only drill for what we can see, we can only produce what we
can get to flow.”

Once we have maximized both we will then truly reach PEAK OIL.

What can we see? — as deep and as far as the seismic will allow — which
IS always changing.

What can we drill for?

With rotary steerable computerized drilling tools and fully robotic state
of the art rigs we can drill what we can see — to 40,000°. We can drill to the
full range of the oil provinces in the earth.

What can we produce — with fracking technology we can produce
significant oil from a range of resources, onshore and offshore.

ADD it all up and you have.....a different future.
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S&P Global
Platts

US holds more oil reserves than Saudi Arabis,
Venezuela, new study shows ) _f -

London (Platts)—4 Jul 2016 1224 pm EDT/ 1624 GM

* Rystad study includes yet to find oil
* Global reserves stand 2t 2.09 trillion barrels
*\Jenezusla reserves well below official data

The LIS holds the wosld's biggest recoverable resemnes of oil putting N ahead of OPEQg
Saudi Arabia ano Venezueld as well as Russia, at cording to an independent study U\

Norwegiarl research group Rystad Energy

In estimates Wi fichinclude gotential reserves inrecenl discoveries and in yet tobe d

fields, LIS 1E5EMVES tal 264 billion barrels, aheat Of 256 billion barreis in Russia and

barrels in Saudi Arabia.

For the US, mote than hatf of the remaining oil reserves are made up of unconventio!
oil with Texas gione holding over 60 billion barrels of <hale oil, Rystad sayd Monday Cit
new data.

Article Continues below -

hnp:llm.plam.tom]ldlns\-mvﬁlolI[loodoo/us-hold&-mo« g-oil-reserves- than-saudi- ahia- 26484690

As a nation we can

* be energy independent...
. reduce cash flow to hostile regions.....

provide Increased job a '
T | nd career opportunity for our youth
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100000

OH - Delta House

H - Holstein Spar
TH - Thunder Howk
T - Tahity

C - Constitution

GS - Gulfstor One !
P - Petronius

J ~Jock / 5S¢, Malo

KIRPCIC R o

\°°

&
- ’ s 2 7
& @

A AP a9

\'~b
\0

DT - Devil's Tower New Field Additions: C&C Production (bpd)

~_

R
o eo W é@ é@

W Odd Job (DH)

W Coelaconth

W Stones - 1

W Gunflint (GS)
Otis (DH)

* Dalmatian South (P)
Kodiok (DT)

“ Julia (1) - 2

W Heidelberg

W Big Bend (TH)

w Dantzler (TH)

“ Son of Bluto 2 (DH)

“ Marmalard (DH)

" Rigel (DH)

© Friesian / Holstein (H)

© Tahitf (T}

“ Lucius / Haodrian South - 1
Jack / St. Malo (1) - 1

“ Great White

“ Phoenix / Motormouth

“ King / Horn Mountain - 1

“ Marlin - 1
Cardomom - 1
Tubular Bells {GS)

“Maors8-5
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1980 - 2016

FACT -Only Global

North America . FACT - For 30 Recession has
entral & South America .
120,000 Europe Years Global Oll rr slowed the 120
. . ] . .
’E/ll{:jajl'aE t Consumption has 11l Increase in Global
\ e VI e kas . .
\ Africa Increased !y Oil Consumption
o100,000 \\ Asia & Oceania Consistently by : |/\\ ",r \‘ 100
\ World ’ \ -
o 0 [ o
S \\‘ === Avg Oil Price 1.5%/Yr ! 1 ] " »
a \ T | &
S 80,000 ! ~ it A 80
@ \ —— 1R ! @
c \ — Ny ' L
.'g ~ "\ — RN 'I’ “ ;
£ 60,000 — 3 / y ! 60 O
S \ h ' \ =
" \ h \ /] \ w
s ‘\ ! ‘| / . ‘\ X
o . ! )i In the current oil \ g
S 40,000 A — ice “bust” “— 40 &
S ! AL N /\ % price “bust” can ) g
N [ 4 .
-§ '\ sV ] \ ,/ ‘\/' prod_uctlon \ I
G i NS A — continue to _
|
20,000 e oversupply or 20
I e ey even meet the
| | | | | | | | | [ | ] —— ————— demand?
_ T R I I I S S S S N I I A (N (N I N _
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I
Whether you use a Time Weighted Avg Oil Price, or a Global Demand “Eyeball” Average Oil Prices over the long term should average $50-$70 $/Bbl ')G
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=-US Rig Count

T ]
May 2016 — US Rig Count
(Offshore & Onshore combined),
reached record lows at ~ 404
383 — Land Rigs
21 - Offshore

>
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E ffshore'Rigs...Same Story...Lowest rig count in History

Offshore the Active Rig Count

300 —— Decrease is even more dramatic

280 = — 2 \ Only 20 — Offshore Rigs June ‘16

260 +— Rigs J)i\\ i i i i i i i i i i

240 — __Coom 7 ii Which Cor_npany will drill the most
220 —  Offshore y \\N new wells in the Offshore US in
200 \ 20167 Answer: LLOG

180 =

160 /;

140

A
o /\\ | \\/5\ /A,F/AY/ \
100 ~\\/ \A \:\ / V
s PRy \/
: VAR
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Offshore Rigs vs Produgtion — Do we see the same trend?
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