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-~ © POLICIES THAT WILL MAKE A DIFFERENCE
- o CAN WE MAKE IT WORK?



,a Ilve in a Global Economy

v~

:“'1 ad must plan our energy policies
— accordingly!



. .......the OECD countries now have
serious competition for fossil fuels!












“GLOBAL ENERGY GROWTH;

Figure 1. World marketed energy consumption,
2007-2035 (quadrillion Btu)
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Source: EIA International Energy Outlook 2010



GLOBAL ENERGY GROWTH

&= Figure 31. World liquids consumption by sector,
= 2007-2035 (million barrels per day
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bal Oil emand for 2011
5 '@ 89 MMBO/day
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= 'ected @ 91 MMBO/day
«-;, " for 2012

Source: IEA



GLOBAL ENERGY GROWTH

¥ Figure 36. World natural gas consumption,
}1 2007-2035 (trillion cubic feet)
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Source: EIA International Energy Outlook 2010



L‘“B?AL ENERGY GROWTH

| Figure 2. World marketed energy use tw fuel type
| 1990-2035 (quadrillion Btu)

Projections
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Source: EIA International Energy Outlook 2010
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- PROJECTIONS BY FUEL I 'Y‘PE
Figure 1. U.S. primary energy consumption,
1980-2035 (quadrillion Btu)
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A ENERGY CONSUMPTION" ...



= THE WORLD CONSUMES
:. ABOUT 31.7 BILLION BARRELS OF OIL PER YEAR

= USA CONSUMES ABOUT 7 BILLION BARRELS PER YEAR.
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..ARE WE RUNNING OUT
OF OIL?
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ESTIMATES OF 21st CENTURY 5
™ WORLD ENERGY SUPPLIES | .
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Figure 35. World proved oil reserves by geographic
region as of January 1, 2010 (billion barrels)
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Source: EIA International Energy Outlook 2010



: Figure 58. World natural gas reserves by
- geographic region as of January 1, 2010

(trillion cubic feet)
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Middle East

Eurasia
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Africa 495

North America .319 World total

| 6.609 trillion cubic feet

Central and South America 267

Europe [ 161
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Source: Oil & Gas Joumal.

Source: EIA International Energy Outlook 2010
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Known Petroleum Volume (BBOE)

Number of

Oil and Gas

Provinces

1,117

World Total = 2.8 TBOE

457

175

76

Region 1, Region 2, Region 3, Region 4, Region 5, Region 6, Region 7, Region 8,
Former Middle Asia Europe North Central Sub- South

Soviet Eastand Pacofic Amenca and Saharan Asia
Union Morth South Afnca
Afnca Amernca and
Antarctica
Total
43 54 110 44 80 47 13 15 406

Source: USGS Open File Report 97-463
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PETROLEUM RES

e 2000 World Petroleum Assessment
J-‘J‘ c -;stlmate of Undiscovered Resources

== -‘- 724 Billion BO
G - 5,196 TCF Natural Gas

== '(and this was before the advent of
e shale gas and oil!)



Produced & Remaining Recoverable
Liquids Resources End-2009

(including resource growth, undeveloped oil sands / extra-heavy oil, and yet-to-find} '

1.500.000 5 —
B Reraring Undeaioped 0/ Sands and Orinoco with Resource Srowth 427 oezienes

C Undrscoverss Corventional Liquads (US35) @ 1 Jan 2010 with Resource Growm
B Cormrtioeal Liguds Besource Srowth

1.250.000 ~  mRemsining Discovened Conventional Liquids & 1 Jan 2010
B Cumulstve Conventional Liquids Production

Worldwide Ulimate: 2,150 billion bbl
1.000.000 +~ ﬂ‘“ (mxcl oils sanduectra-beavy. 2550 bl bbi)

Worldwide Remaming: = 550 bdlan bEl
foucl cils sandviestra-heavy 1950 bl kbl

Ko Barreh

Woridwide Deplation: 1867,
750,000 < uu—m-—m___ ezl olis sandsiexira-heavy: 1147 ) |
1% deplated
500,000 -
17 depleted
250,000 + |
0 il

Morth America Latin America Eurupr CISFSU Africa Micdcw East Asa-Pacific
Westem Newfoundland O4G. August 24, 2011




M3 'n Foredeep
: war Uplift
__.;"i’: . Belt
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=2 f.,, 'olc -Ural Region
.;E—North Sea Graben

;.D ~Western Gulf of Mexico

~ ® West Texas Permian Basin
@ Maracaibo Basin

® Niger Delta

Source: USGS Open File Report 97-463
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‘ ILL WE FIND THEWV’
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ace to look is where we know oil to
... The 12 basins on the previous slide!
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water at the mouths of the world’s great river
==Systems- Mississippi, Mackenzie, Niger, Congo,

,_-A, ’JA—

——=0r 'o co, Amazon, Ganges, Lena.
=

~-01ieep water offshore Mexico, Brazil, West Africa, NW
~~ Shelf Australia, ... and now East Africa.

- ® Hostile environments offshore the Arctic rim,
Greenland and Labrador, East Siberia

-
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- ... Finding new resources
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ost-etfective technology 10 Digitally enabled technology
mature environments for real-time operations
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Shallow Salt Cover




Lower Tertiary Wilcox Depositional Model
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UINRASHDEERIGOM — “Jack” DiscoveryDrilled to 29,0004in16,965" s
Water.
§eStedi6;000 BOPD from 350+ feet Pay

Jack Production Test at’.lbl’l-
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@ $100 MM !




HaSIhEWSA Really Run Out of f Exploratio
Upportunities?
Notilikely!

SED! fd.r.u_)* 2, 2009
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= =K aTreI discovery at Tiber Prospect

--——zCouId be bigger than 3 BB Kaskida
discovery (2006)!



Lower Tertiary Trend
Industry Results to Date

¥ nhetry Disoovery « 17 announced discoverss cut of
® ndrTy lion Commanctal o rend data for Alanninos Canyon, Keathley Canyon an

o acditional penetrations along rend 1o the northeast

ISE: DA S ST BT AR S T

15 BB Potential New Resources!
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NEW*S ALE R gsoum&s} -—

Jidﬂ" C — ASHEC mmittee (June 09) estimates
1/3 J.f ta SA Potential Gas Resource base
13 J_u- gas @ 616 TCF

:~

7:50 J‘ gas and 24 B oil recoverable shale
T1eso urces

:_,..,' OE INTEK Study July 2011

= f_’_ -

' rNote USA Proved Gas Reserves
@ 12/09 were 284 TCF (21% Shale gas)
(up from 244 TCF @ 12/08)




= outside
- Russia and Middle East
‘ @ 5,760 TCF *

But.. i

e Will this gas ever be produced?

Source: Advanced Resources International study for EIA - April 5, 2011




Potential Production - Major Tight Oil Plays
High Activity Development Scenario

MNote: Emerging play productivity per well and

extent of sweet spots have not been established
_and policies could limit development rates — resulting

in lower production volumes.
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i Ch e ‘Sedimentology
Sivoir Characterization: ey —
— — ‘Computer Simulation

ervoir Characterization focuses on data integration to model

-’ \J

_ e characterize
== Resistivity mo
ion data inver
Outcrop studié

o rvoir Optimize
Geostatistics

Reservoir
simulation

Volumetric and reserve

estimation Geosteering

From Armentrout, 2000, AAPG.org
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;- 'bal Recovery Factor (RF) 34%

-
'}'

*;% F"by 3% = 200 BBO incremental production

Source: AAPG Hedberg Conference 11/ 06
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EW TECHNOLOGIES INCREASE RF!

and™™ -

North Sea
“Starfish Well”

44,000’ of horizontal
multi-lateral wellbore
drilled in upper 2’ of
28’ thick oil rim at
Troll Field in
Norwegian North Sea

Recovery of oil in
Place raised from
15% to 70% !

Source: Baker Hughes
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NATURAL GAS HYDRATES:
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ANRENergy Bonanzaror Distant M
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Global resource vastly exceeds conventional gas resources!

( = Active USGS and DOE R&D Project)

Source: USGS 1996



t are the challenges for
e Petroleum industry?

- . _.-.¢, ‘-.0.
- ‘0

= an we keep up the momentum?
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7 Point of Reference.......
OBAL UPSTREAM INVESMENT @ $562 BILLION ...

Upstream Capital Spending Reaches

Record High
I z
=

2010

$600,000
$500,000

$400,000 :

U

007
5 Acquisition Costs - Proved
Acquisition Costs - Unproved
» Exploration Costs
" Development Costs

L 5 Ty
$.300,000 :
$200,000
$100,000
2006 Fi 2006 2009

Source: IHS Herold, 2011 Global Upstream Performance Review of 222 public companies
Copyright 2011, IHS Inc.
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GHALLENGES.... B e
BEyor dthé’“ﬁks

SHIostile Operating Environments
SIGEGPO| 1t|cal Environments
Sikegulat ory Environments

. Cor modlly Price Volatility

-——— -,—~ e e

—

,,;f De c1|n|ng value of US$
=9 Caputal & Operating Cost Volatility

e Lack of trained professionals may delay
projects

® Energy Policy conflicts




Dateline........ Caracas, Venezuela
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Supply*/*demand Vulnerabil

i3 - il il — it 2 et

Hurricane Katrina Knocked out 700,000 BO and 3.6 Bcf per day Gulf production
Domestic oil and gas prices spiked as a result
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These gentlemen cut Nigerian production
by 1.6 MMBO per day in July 2009.

o, Ce

(Al Qaeda could do a lot more damage elsewhere!)
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eontrol of Proven OilsReserves

—
. Rl .

NOC Qil Reserves

Oil Reserves Held by New (Equity Access) <25% of Qil Accessible
Russian Companies
WW Proven Oil Reserves:

1,148 bill. bbl
Full 10C |

Access

NOC Oil Reserves
(No Equity Access)

Source: AAPG after PFC Energy
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SUPPLY C‘HAE:ENGEQ!?’

% R
—
-y, SN

qJJE 0|I production decreases
& 3.5 MMBO/day/year through
' —natural decline. This must be
~  replaced to say even with

* demand!



G n:Producmg @ 9.7 MMBO/day

- — R

12.5 MMBO/ day'Ca .

—

As c emands ramps up with an improving economy,
EC supply be there...at a price that is affordable?

£ Yes — If capital investments made.
2 (Iraq @ 6 MMBO/day ???)

e ¥ g
b

...... Political Stability in Middle East (?2??)

The Incremental barrel of supply,
or lack thereof,
sets the global price!



ene rgy use and practices are
f‘ unsustainable.



onsumptlon as an Indlcator
“of the Wealth of Nations

50000

| @ 15 Largest Economies
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per capita energy use (kg of oil equivalent

0

Source: The World Bank, 2009 Data



rglzed America’s economy
~and made it great!

B
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....AND THIS HAS A VERY SIGNIFICANT IMPACT ON
THE HEALTH, SAFETY AND WEALTH OF THE NATION
AND ITS CITIZENS .



T
Global CO2 Emissions from Fossil-Fuel Burning,
Cement Manufacture, and Gas Flaring: 1752-2006
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2100 Higher Emussions Scenano™

1 | 1 | |

800,000 Year Record of Carbon Dioxide Concentration

g 8 8

2100 Lower Emissions Scenano™ g |

5 8 8 8 8

|
800,000 -700,000 800,000 -500.000 -400,000 -300.000 -200000 -100.000 0
Year

Source: U.S. Global Change Research Program, 2009 Report

www.globalchange.gov/usimpacts
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Global Average Temperature
1900 to 2100

= 1800 o 2008 cbservations
1800 w0 2000 simulation
= Lower emessions scenang”
— Hghes emmssons scenano”’
— Even hagher emetsons scenany™

3 i | L i L L 1 J
i oS HEd W 200 2 NS0 NS N

"- " o - - r

smith & a LMIF3-A

Observed and projected changes in the global average
temperature under three IPCC no-policy emissions
scenarios. | he shaded areas show the likely ranges
while the lines show the central projections from a set
of climate models. A wider range of model types shows

outcomes from 2 to |1.5°F.* Changes are relative to the
1960- 1979 average.

Source: U.S. Global Change Research Program, 2009 Report
www.globalchange.gov/usimpacts
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Why does it matter?
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iThe blosphere must be able to
- adapt to the rate of change!
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Key Issues In climate adaptation:
Water availability
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Ocean Acidification: The Other CO, Problem
Council of Scientific Society Presidents

2 May 2010
Richard A. Feely

NOAA/Pacific Marine Environmental Leboratory
With special thanks to: Chris Sabine, Simone Alin, and Sylvia Musielewicz
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Pacific Northwest Oyster Emergency [ SEchie
Willapa Bay Seed Crisis R

+ Failure of larval oyster
recruitments in recent
years
*+ Commercial oyster
failures
threatens $100M
industry (3000 Jobs)
Low pH “upwelled”
waters a possible leading
factor in failures

Larval oyster may be
"canary in goldmine” for
near-shore
acidification?




[ T

pH distribution in surface waters from the NCAR CCSM3 @"
model projections using the IPCC A2 CO, Emission Scenarios V_ e/

Light gray = warm water corals Feely, Doney end Cooley,
Dark gray = deep water carals Oceanography (2009)
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.'ustam economic growth and
E‘_‘j ‘competitiveness.

® Promote energy security.

But......... what is actually happening?
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)BAMA ADMINISTRATION POLICY
ATIVES WHICH —
ED UCE DOMEFEC ENERGY SUPPLY

; mmatlon of 0|I mdustry tax benefits
rrease taxes on oil industry

crease Oil and gas royalties on federal
_ Fands

= e Cancellation and delays of lease sales.

/‘—‘ -
o “_v,——’.

= ® Delays in review and issuance of
- environmental permits.
~ o Gulf of Mexico actual and defacto
drilling moratorium.
e Energy business expertise appears to be
a disqualification for appointment to
federal energy commissions.

e

_—
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ENERGY INDEPENDENCE?

__ Obama 2011 Budc et Proposal for

oI Inaustry ' 1'ad

e B
55 ?"

SFREp — nhanced oil recovery credit
SIREpeal redlt for oil produced from marginal wells
S*Rep eal expensing of intangible drilling costs

O Re eal deduction for tertiary injectants

-.

= Epeal exception to passive loss limitations for WI
—— —owners
= o “Repeal percentage depletion
_® Repeal domestic manufacturing tax deduction
® Increase G&G amoritization period to 7 years

® Reduction of foreign tax credits

-
e
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RRENT POLICY
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ilify the oil (and coal) industry.
= * Der yEproratlon Access.
o nd Tax Preferences.
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.°~Ra1se the regulatory hurdles.
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» -: e Endless environmental
= hﬂgaﬂon.



and our Polit

DIV dO “i*-l Aerstanc

-

- energy and climate change.

~ They are in denial about both.

Climate change is currently a
“toxic" subject for politicians.
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3 dlng the Addiction to
- Cheap Energy
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: e A ';—_',_
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-« | Th|s is a huge challenge!
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(Americans scream at gasoline prices over
$4.00/gal - Europeans live with it.)
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. C Our Dependence on

-...’- -

- ~ Foreign Oil!”

2009 imports = 51% of demand
(2008 Imports = 57% of Demand)
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Figure 3 U.S. liquid fuels supply, 1970-2035

(million barrels per day)
TR 3 Wit

Hislory Frujedions

Petroleum supply

Nulural g plunt lguids

Net petroleam imports

Source: EIA Annual Energy Outlook 2010

...Not for a Iong*ti‘nl(g!,'- -

45% Imports by 2035
if renewables
replace fossil fuels
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SS TO
ORE AND OFFSHORE
PETROLEUM LANDS

B

-~ ...This has also been an issue
under previous administrations



CAN'T EXPLORE HERE!

Lower 48 - Natural Gas Resources Subject to Access Restrictions

* Approzimately 29 TCF of the Rockies gas
resources are closad o dﬂﬁlﬁpﬂ‘ﬁl‘ll amnd
108 TCF e available with iesirictions

Significant amount of resource is subject to access restrictions
National Petroleum Council. December 1999
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vy “‘FcrgetAbout It!

Merthern Alaska b Hlﬂlil'-tlf Dllm
36 pel oleum dscovernes 2 pelroleurnm Cosouver e
=15 bbo and 45 icig recoverable

Z 2ba and 12 tcfo recoverable
Fremarenl prednan Aaa cammercial praductinn
Airciic Ocean

FPr.ckce

—

o

Al

Mackensie
Ci=la

|t
i

1

Wi gamess
frea
a1 Umass kange

0 Federal Lands

® Peiral
accondmion AR =45 nidion soes

1002-Area = 1.5 million acras

Wilderness = 8 million acras
NPRA = 23 million acres

Source: U.S.G.S. 1999
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WHECE ALLEN,&E OF~A

access for all natural resources very difficult...

el , g interests vs. “Greater Public Good”
( does best financed and loudest voice win?)

ACCESS ISSUES MUST BE ADDRESSED
AS WE DEBATE POLICY




DRILL BABY DRILL!
antic & Pacific OCS; Offshore Florida’

ANWR) Rockies and more)

P e T >
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The Green Revolution- Now!
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1 the A drill its way to

,.

elf oil sufficiency?
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ESATCRUDE PRQQQCTIONJ@@@‘-?O% .

3.6 -

g
N

A o)
Billion Barrels per year
=N
e}

1950 1954 1958 1962 1966 1970 1974 1978 1982 1986 1990 1994 1998 2002 2006 2010

Source: EIA 2011
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DECLINE RATES ARE A —
ALLENGE FOR US 1

e

2008 decline -

zero gas drilling
=16.2 Bcfd

U.S Vintaged Gas Production
2007: Transformation to the Shale Gas Era

Source: HIS CERA 9-09



= . N
We have abundant natural gas,
nd must make better use of it.

Figure 3. U.S. natural gas supply, 1990-2035
Y (trillion cubic feet)
: Histoy | Projedions

Alaskn
Shale gas
Coalbed methane

Non associated onshore

Non-associnted offshore
Associated (with ail)
Net impaorts

205

ALY 2B

Source: EIA Annual Energy Outlook 2010
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SHALE *GA%-BFSGP- -

—

Atsignifical t reduction in imported oil

@COSt =51 E / day), and reduction in CO2 by switching to
cl :ur.,u:il gas economy.

R ™

Bl el

‘ not happen unless the public understands and
- accepts hydrofracking.
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ANADIAN OIL SANDS -
| es
Sggumw

for Amerlca

When completed, the $12 Billion Keystone Pipeline Project
will transport 1.1 MM bblis/day to USA.



5. dmmlstratlon IS delaymg
it for 1661 mile Keystone XL
pe _, e expansmn to bring “secure”
Canadian heavy oil to Gulf Coast

,—d\,r-__

*féﬁﬁerles on environmental grounds.

- -— -
| -—

-
s~

(Yet another example of
conflicting agendas!)



ALITY CHECK ON THE OIL . SANDS__

Canada’s GHG Emissions by Sector - 2008
Tmansportation 22%

Manufacturing &
Heavy Industry
16% Agriculture 10%

Residential 7%

Semvice Industries 8%

Other Fossil Fuel 5%
Conventional
Oil & Gas Production 12%
Source: Environment Canada 2010

Oil Sands 6%

Oil Sands total GHG emissions in 2008 were 37.2 mega tonnes.
This is equivalent to 2% of 2008 USA coal fired power emissions.

Source: Environment Canada, Canadian Association of Petroleum Producers



A
—.
e —
o -
- - I — e

- p— - ——

N

IVE PUE LIC PERCEPTION
E PETROLEUM INDUSTRY
E NOT HELPED BY THE

: BP MACONDO

WELL BLOWOUT




T
_ R HUMAN

ending
offshore drilling
and phasing out fossil fuels.

Photo source: AP Photo/Charlie Riedel,
Thursday, June 3, 2010.
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”‘ ' can run the USA on'
- " green energy!

| End the use of
pollutmg fossil fuels!




What about renewables?

Figure 1 Renewable Energy Consumption in the Nation's Energy Supply, 2009
Total = 54.820 Quadrillion Etu Total=7.745Q llon

Patroleumn
ark

Mugiear & ectric Powar

Source: T7.S. Energy Infonmation Administration, Office of Coal. Nuclear, Elsctric and Alternate
Fucls.

Some promising technologies, but needs more work
And higher fossil fuel prices!
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Politicians Conveniently Ignore:
> - - = - "'
this:Projection!™
' 1*i rure 1. U.S. primary energy consum ption,
IH:ﬂ-*-."H:iﬁ H]'I.IE:[I]‘i”i{];I Hluik ' | L

1240 —

History Projections

N 100 -

Fossil fuels = 84% in 2008, Proj. @ 78% in 2035!

Source: EIA Annual Energy Outlook 2010



~ Sustainability,
and the Environment

How can stakeholder interests
be balanced? What's right?



BIOFUELS - A SOLU.QQN!!

‘really good for
ebraska for sure!l)

1andating ethanol use.
1- B gal biofuels by 2012
alblofuels by 2022 ( of which 21 B = non-corn starch)
e T}redlt

s
:. =

— it

nol.. —'t what cost to:
jf_."_'_?:. ,..t - .’)
— food costs7
-
= —water resources?
fertlllzer run-off?
Net energy gain?

e
-




Oceans - land use issues

NOAA
Gulf of Mexico Hypoxic Zone

Arpa of Mid-Summer Rottnm Water Hyposia
(Dissclved Oxygen < 2.0 mg/L)

il

FEPLELTITESESETETIIPEP?

Mt snm o B B il s Lopskars 5w o o b aneiay § ' "awe  edess b ke @
Nimipes bt W) (pwte oy wparmyeesd v te e Boey &

o,y

Aree [sgeare mile)
#oE & B P N @
$ 8§ 8§ 8 % 8 &

r
z







< —

transm

| .('...I‘;IM‘BY) | From wmdy reglonstd
e consumers_
What about the birds?} ~
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Hydro-Quebec..........
No new power lines across Vermont
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'.___'.:i;-js nbvatwe solar panel manufacturer Solyndra,LLC, which received
—~_a$535 million loan guarantee from the Energy Department in
= ‘:2909 filed for bankruptcy protection on Sept. 6, 2011. Company is
-now subject of an FBI investigation into whether it

s ‘ mlsrepresented its finances to the Energy Department as part of
its loan application.
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GREEN ENERGY IS HEREL: .

anewable Energy Investments in 2010

*}.’@ $48.9 B - USA#2 @ $23.8B

:t--

d #1 @ $95 B - Solar #2 @ $86B

= 'f‘f_ - Biomass #3 @ $11B

{f__ :

fTotal Energy Investment in 2010 @ $1.2 Trillion
; Renewables = 18%

Source: United Nations



Source: Pike Research 10-25-11



GY POLICY




I W|th Energy Pollcy
nd Climate Change?

= "f" These are “"non-starters”
~ In the current political environment.
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-l il vmces, Lobby $, and

IS nformatlon seem to prevail.

3> '.-. = _
— -J-‘f.r;,- :

4,, publlc is not fully informed,

= {

= does not feel threatened,
—— "_i"‘ and is therefore not engaged.

\f‘(

OBJECTIVE SCIENCE MISSING IN ACTION!



‘ 2o 2011
he guardlan

~

~ Pub X b5|d|es for a rang e of renewable energy technologies are to be
e CUl un‘der plans unveiled by the government on Thursday, as ministers

== — _'_ :tespond to complaints of "green taxes" driving up energy bills.
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Si mﬁcant changes will not

“'-.

= (:;.L‘II‘ without the certainty of
= " ,.-—:i ~ established policy.



SC W‘I-‘I'E‘FFGDO?....-......

p—

SC|ent|sts we must speak up,
st Washington and “Main Street”
= back on track regarding

- “energy and climate policy.
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'I5' licy must be based on science,
not emotion!



IP’S ENERGY POLICY
" WISH LIST

’

m—
i

*Re dm r _MWMEV@IM’ent-—-l
OffAmerica’s abundant fossil and

r:m:m rable energy resources in an

envir snmentally and economically

i€s onS|bIe manner.

-—

- - .- -— -
— -
— ...-4‘: —~— S

“ - educe American dependence on imported
—= "0|I thereby reducing the hundreds of
‘billions of dollars that are presently
flowing overseas for crude and refined
products. (Conservation, access to OCS
and Shale resources, "Green” innovation)



ENERGY POLICY WISHLIST"

—— s

SiStimulate the transition from fossil to
rd.u:,u energy resources on a timeline
_,_ruq € cogmzes the importance of fossil
als, the immense capital investment in
;__;,__5, - € X|st|ng fossil fuel infrastructure and

oyt
i

’;'*’ employment and the sheer physical and
- economic challenges of making the
~ transition. (Tax incentives, green energy

iInnovation)
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ENERGY POLIC ¥ »Isuusrr" -

— *-’-

Jfﬂ-—‘JJud ch __ Aation n’s'greenhouse gas
EMISS an In a manner that does not

z)e) _/d_rL Iy iImpact the nation’s vital

mJt stries. (Tax incentives “carrot”, and a
cat on tax “stick”)

R .—'

i’"’ N ake energy conservation a national
e’:t“'

:' priority. (55 mpg! Energy efficiency)
“® Build the “Smart Grid”
® Innovatel!

e




IMPLEMENT TION@FJ#BE"'

EASUR ILL .....

“fdﬁ new domestlc jobs.
J;Lf gthen our economy.
=t 1ance national security.
4 Reduce our carbon footprint

“® Improve the quality of life and secure
a healthy future.

J—

o —



How do we |mplement these
ad mlrable energy policy
= objectives?

,.o

;‘;__ -
—~ 'f -

T .
S

2
e ST
—
- _‘.f:";“ — <
- e 30 e B
—

— - e =
v _'_ : R
A . “., '~—
__-f

”]\lof W|th conflicting public policy!
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" CAPITAL WILL GO WHERE
BEST RETURNS CAN BE ACHIEVED

Five-Year Return on Cumulative Capitalzed Costs By Region & Sub-Region

aud™™ .

% Regors incucked in M stuck
8 -l rald oo in B Sty

T

L=

s 0N "
| lll
1

5

a & Miads Ear
Warld Dot 115

Af==

taorth Sapshorrharr Foops

Policy must not discourage investment!

Source: IHS Herold, 2011 Global Upstream Performance Review of 222 public companies
Copyright 2011, IHS Inc.




Why IS the R&D

':m*

5% Approprlatlon critical?
' = Enhanced O&G recovery technologies
== ~  Unconventional hydrocarbons
' Gas hydrates
Carbon sequestration
Green energy technologies

...and more

S

=

:H

-

_——
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MORE ENERGY R&D REQU_LRED!

Figure 1
Indusiry R&D Spending as a
Percent of Domeslic Sales®

Communications
Samiconductors
Software

Pharmacuecticals

Computers

All industries

Source: Hayward et al, Post-Partisan Power, American Enterprise Institute, Oct 2010



Federal Funding of Basic Research in the Geosciences
(1970-2007)

38 8 88

Percent of Geoscience Funding

g

przunnl
0%
I g
FELLLESIS SIS S S
m== Geoscience Research Funding (SUSD) e /\tmospheric science (%)
= (5eological science (%) ===()ceanography (%)

Environmental science (%)
Source: AG| Geoscence Workforce Program, data derived from NSF/SRS Survey of Federal Funds for Research & Development

$25

- $2.0

$15

$1.0

$0.5

$0.0

Billions (SUSD)






PEtioleum Geoscientist Dema
Geologist: ,“Cie_:'qphys“ié 1ﬁ-and Engineers
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= © 10
©
a 0. ‘ , ' : :
1995 2000 2005 2010 2015 2020
Year

Source: AGl Workforce Study
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a2 What can be done quickly

'-

- _;;; ~ is practical , and uses
5’?‘::?: ~ existing technology?



Figure 06. Average fuel economy of new light-duty
veehicles in Mlve cases, 1980-2085 (miles per gallon)

High (bl Pru

11 El lechniols T
Tlefer=nc=

Low Techoodog
ow OM1 Pree

2008 020

Gasoline + Diesel = 63.5% of Refined Barrel Crude Oil

Mandate increased mpg fuel efficiencies for all private and
commercial automobiles and trucks. CAFE works!

Source: EIA, Annual Energu Outlook 2010
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EASTS RACKING,OIL CONSEByAﬁ)'N"

J :)_FJJIJJJ; “hatural ¢ ' sconomv with ta>
Incen ’lves for CNG infrastructure and

J—*mf‘ s

fm y0se the “Hobbs Gas Tax” as a

= Sl gnificant new Federal excise tax on all
=5 ransportatmn fuels starting @$0.50/gal
and rising to $1.50/gal in three years.

° Improve public transportation, especially
inter-city trains and urban light rail.

-

, -

e‘
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EAST-TRACKING ENERGY CONSEyA‘ﬁw
~ ANﬁEﬂITIGA

B mp—— ____ e

< v

JJJrJijf“' N Cal
fax vs. | ap & Trade ?

Must be offset by conservation and renewable
uu;uf, mcentlves for industry and private end-users.

—l—

= , ) ust be transparent.
= ’“—T he consumer should pay.

- Eéfhaps implemented like the V.A.T. in Europe where
- tax paid at every step in the value chain.

(= Politically toxic!)



A ui-j | 40) CARBON WILL.g. = |

OESIgnifi antly mod|fy public and private energy
ise resulting in enhanced,conservation and efficiencies.

L~ -y
-

\, "l

SRincern '. |se utllltles to build more renewable

au:u*_u }“, "er plants

- ‘b» P

1; .ease prlvate ‘green energy” R&D.

- ‘. —
..’*"- L —
— e -
——— o — —-—’—

"";,,..; elp |mplement carbon capture and sequestration
= (CCS) technologies.

— i
- p—
i
—— -
—

— Without a carbon “cost”, none of the green
technology initiatives will happen at a

scale that makes a differencel!




SQUICK” ENERGY SAVINGS™

. =

oiimp ved building and electric.
dppli: ance energy efficiencies.
SN aw transmission corridors.
= R mart Grid.

g’o Tax incentives for energy

~ conservation.
@ National re-cycling programs
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EAST=TRAC ING ENERGY CONSE w
" AND Clp ITIGA
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JJJJJ.I’S uclear PowerI
R eform permitting process

.Jﬂ_ 'Onal Renewable Energy
= tandards

-” ._g.,”

—— -

-  offset by tax incentives



Finding Balance: Advancing Sustainability

U.5 Department of the Iintericr
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POLICY RECONCILIA@M

Jj\‘_[f r_t\ﬁ"" EEEEEEEEEN = o— = — — —
SEPlIblic does not feel energy “pain”

® JJ,J_)JLTE oes not believe climate change is real, or
Lhiéiconsequences serious.

BEPolarization on issues.
S Envi ronmental lobbies
=== & =|t|gat|on

= —

-
.J
-ﬂ"-

= @ Paralysis in Washington

— e s

~ @ Historic failure to pass a comprehensive Energy
- Bill

REQUIRES STRONG PRESIDENTIAL LEADERSHIP
AND PUBLIC RELATIONS
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WITHOUT F
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CILIATION........

The USA villlm uddle 2
~— subject to:

m—

P

BYitire sug ply imbalances/dlsruptlons
J‘:iuJJJ.FJ.: _1 rom global geopolitical issues.

.4 -'Ov -
,

\

) :j teac |y rlsmg energy costs due to
I competltlon.

o
,7: . .—"‘
I-w

‘.
 —

= "Vcllcal price spikes.

—

"

...... AND, continued excessive emissions of
greenhouse gases.




’LJJ _,;mrm d W
conventional'and'e SOUICES.....1us-
but we e must have the political will, and global
s;_mr’- ratlon, to address the challenges, and meet
EI in an environmentally sustainable manner!
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GiWarfield “Skip” Hobl.:—;i_s‘__aﬁonsuItih;petroleu t and Founder
andiManaging Partner of Ammonite Resources, a firm of international
petroleum geotechnical consultants that is headquartered in New Canaan,
Gonnecticut. He holdsa B.S..Degree.inGeology fra ale College and a M.S.
D:ﬂﬂiddlﬂ' mGeology from the Royc Mines, Imperia

H
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Gollege; London. Prior to forming the Ammonite Corporation in 1980, and
Ammonite Resources in 1982, Hobbs worked from 1970-1980 as an
International exploration geologist for Texaco and Amerada Hess in Latin
America, Europe, Asia, the Middle East, and lastly in New York City. Hobbs is
allicensed professional geologist in Texas, Pennsylvania and Florida.

SKip'is'a past national Secretary (1993-1995) of the 33,000 member

S American Association of Petroleum Geologists, and was President of the

8= AAPG Division of Professional Affairs in 2000-2001. He is currently the Past-
=== President of the American Geological Institute, a federation of 50 geoscience

' __' — societies representing over 250,000 members. Hobbs writes and lectures
~  frequently on energy economics and energy policy.
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—  Hobbs may be contacted via e-mail at <skiphobbs@ammoniteresources.com>





