


The Continuous Energy Crisisz;j_:
of the 21st Century v

v'Oil almost $150, then fell to below $4"_\~
headlines rule ... “crisis”

v'OPEC has little excess capacity “behinds
the valve”, Venezuela, Nigeria, Iraq

v'China still grows in economy and energy- ¥
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v'Oil went over $100 (predicted for lateEZZ =

back over $100 soon.
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Oil & Gas Remain as Primary Energy Sources
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This just doesn't make it
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There are no alternatives
to hydrocarbon energy
sources In the

ety _ _
; :r —foreseeable future
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Sunday, Sept. 1, 2002  Houston Chronicle ok 7D

Energy

Renewable hydrogen may be ‘grown’

Bloomberg News

LONDON — A clean, low-cost
and ::mable;gm'ee of
may

ﬁ‘n plant mata'kl,
study in last week’s edition of
the journal Nature says.

The E‘gcess converts sugar
from plant materials like corn
into that could power
matthémwof%ego%-
sin at Madison.

emrg- htﬂeornowaste

'mtmakmghydrogen

Hydrogenlsa r source for
fuelcells,batteryhkedewc&sthat
convert hydrogen and oxygen di-

into electrical energy with

t now, most of the hydro-
fuel cells comes from
leum, he said. “We’re look-
from re-
newable resources, like corn
stalks ”

If it works, it would be possible
-amounts of a clean,

to ;

Dumesm and lus colleagues

have devised a wi¥ o gettlnghgy

ide, which degrades fuel cells
Dumesic said.

bu?lt number of automakers have
or are rototypes
m - h“ . R P £,
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Golfing for Hydrogen

Y&HOO! F,NANCE@ Search - Finance Home - Yahoo! - Help o 9‘-\
N Busminess Wire
Welcome, pelewis [Sign Out Money Manager - My Yahoo! View - Customize
Enter symbol{s}| |Basic "” Get l Symbaol Lookup
(3 ONLINE [ Free o Related Quote
TRADES W Waterhouse Open an account, get $100 p WCI Z1-fpr @ 3:3lpm (C)Vahoo!
23-6 T T T T T T
23.4
Press Release Source: WCI Communities, Inc. 23.2
23.0
- - 22.8
Golfers to Drive the Hydrogen Highway R
Tuesday April G, 10:09 am ET Wl 23,22 +0.33 Mews
Developer WCI Communities Embarks on One-Year Hydrogen Fuel Cell View Detailed Quote
Research Project at Venetian Golf & River Club Delayed 20 mins
Cuote data provided by Reuters
WVENMICE, Fla.--(BUSINESS WIRE}--April 6. 2004--Golfers driving the fairvays at WCI's Related News Stories
(NYSE:WCI - News) Venetian Golf & River Club are helping pave the way for what many believe . .
will be the energy source of future generations: hydrogen. - ADVISORY/Media Advisary -
Earth Day Feature - Business wire
{1:30 pmj}

With the Country’s dependence on
fossil fuels hitting an all time high, and
consumers paying the price at the gas
pump with prices approaching the $2.00
mark, the recent installation of a
hydragen fuel cell at the Venetian Golf
& River Club in Venice, Florida marks

the first partnership of its kind between
Florida Power & Light Company (FPL) - WGl Reports Record Quarterly

ADVERTISEMENT - WCI Announces Annual

Shareholders’ Meeting - Businsss
Wire [Tue Apr 20)

- WCI COMMUNMITIES IMC Files
SEC form 8-, Financial

Statements and Exhibits -
EDGAR Cnline {Fri Apr 18)

and a builder-developer for fuel cell Wﬂ-ﬂwnﬁ
research in the State of Florida. Other i Aer 1=
partners have included governments and More...
universities.

I@ (1item remaining) Opening page mhtml:file: /fC:\_D\WrdFiles\Corps\EOL\WMotorFuels\ATA\Galfers to Drive the Unknown Zone
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Bovine Brain Power > Mad Car
Disease? oW )Y

<2 US cattle brains may be turned into biofuels-USDA
File Edit \iew Favorites Tools Help

€ 2 - [ @) e S search rFavorites @ Meda £ -t B L) B

Address |§@ C:'_DWrdFiles\Corps\EOL\Wacdky\US cattle brains may be turned into biofuels-USDA. mht

v B PN
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Y&HOO%F'NANOE@ Search - Finance Home - Yahaoo! - Help REUTERS B |

Welcome, pelewis [Sign Out Money Manager - My Yahoo! View - Customize
" M
FinancialNews 4

Enter symbol{s” |BEISiC e " Get ] Symbol Lookup

5 B Learn more Top Stories
ol ” /TRADES — Emn&
Lt Prew Doches for 2 * - Stocks Hit 2004 Lows on Irag,

Dil Prices - Reuters (4:42 pm)

Reuters - Average Gasoline Price Tops
US cattle brains may be turned into biofuels-USDA 52 a Gallon - Reuters (4:43 pm)
Monday May 17, 5:32 pm ET - Lucent Employees Charged by
By Richard Cowan SEC - Reuters (5:41 pm) ; :
- Dil Strikes High on Stubborn -
WASHINGTOM, May 17 (Reuters) - Cattle brains and other remains that may carry the deadly Supply Fears - Reuters (2:28 pm)
mad cow disease would be turned into biofuels under a plan announced on Monday by the U.S. More. ..
Department of Agriculture.
a lars Danitare : )
I@ 4 Internet :
i i
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The Ethanol Scam

Cornis
good for you
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Ethanol from Coal or Gas

v'Celanese Corp. announced on Nov. 10‘ <K
2010 an “innovative technology to T
extract ethanol from hydrocarbon

and pet coke

v'This should kill corn based ethanol. I
both logical and necessary S

v American ingenuity at its best
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UK Ofgem: wind “grossly distorting the market”
29.7% of cost for 1.3% of electric supply
Load factor: 27.4%. Gas demand goes up
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PETER C. GLOVER and MICHAEL ]. ECONOMIDES
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The New Energy Econo

Wood (1800s)
Coal

Oll

Natural Gas

Hydrogen
(envisioned)

Carbon
content:;

High I
Medium
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LS ENERGY SOURCES AND HOW THEY ARE LISED

renewables

hydroelectric .

nuclear |

B natural gas

ELECTRIC POWER @
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The Future: Dual Guideways




Natural Gas

v'International demand destruction is
larger than was anticipated

Bcf/d excess supply. Considerable >
Impact on gas prices in Europe and the 7«
United States — Cheniere LNG e

v'$5 gas for two to three years?
Devastating impact on US shale gas
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v'Because of technology challenges (a;é
not just resource availability) and Z55
transportatlon robustness and

Infinitum, $100+ for oll

NATURAL GAS e PROF. M. J. ECONOMIDES




Projected Natural Gas Demand to 2035

200 trillion cubic feet | GLOBAL

B

150

Average Growth of 7.6% a year.

100
2007/2008 2015 2020 2025 2030 2035
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Projected Natural Gas Demand to 2035

80 trillion cubic feet

EIA

/0

Average Growth of 3.17% a year.
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Projected Natural Gas Demand to 2035

100 trillion cubic feet [ NON-OECD

Average Growth of 11.3% a year.

2007/2008 2015 2020 2025 2030 2035
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LNG Tanker Underway

Photo Courtesy of BF




Globalization of Natural Gas Trade

==  Current flows
==  Future/Additional Flows=" T3+

L Gaes WS . S s

Source: International Energy Agency



Geopolltlcs —
The Axis of Energy M|l| an

elran
-Venezuela

China
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*Bright spot in oil is '“
*Re-Sovietization
«Corruption

===| cooled down
4| *Production is bound.=
| to decline

ikhail Khodorkovsky
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M2 SUNDAY. NOVEMBER 2, 2003

LOS ANGELES TIMES

OPINION

RUSSITA

Messy Road to Energy Dominance

By MicRAELJ. ECONOMIDES
AND RoKaLD E. OLIGNEY

OSCOW — As Amert-

cans  worry  about

Middle East oil sup-

plies. & much bigger

energy drama is play-
ing out in Russia. That country now
produces about as much oil a5 Saudi
Arabia. exports about 4 million bar-
rels a day and is unabashedly moving
toward increasing produetion. When
this is considered alongside Russia’'s
probable dominance in the natural
05 market over the coming decades.
it hecomes apparent that the maost
radical energy realignment in the
world since the ereation of OPEC and
the 1973 Arab nil embarga is under-
way.

But the road to energy dominanee
is not proving an easy one, Late last
month, the government of President
Vladimir V. Putin arrested ol mag-
nate Mikhall Khodorkovsky on
charges of fraud and tax evasion. Last
week, the government impounded ks
shares - - some 44% of the total — in
the country's largest oil company, Yu-
kos.

With a net worth estimated at
$8 billion and labeled by some as
“Russia’s Bill Gates,” Khodorkovsky
was allowed during the Boris Yeltsin
era Lo purchase Yulkos for a relatively
smalt sum in a controversial 1996 pri-
vatization deal. In receni months, Ex-
xonMobil and ChevronTexaco have
heen among the (1.5 ol companies
bidding furiously to acquire & piece of

Michael J. BEconomides is @ prafessor
al the University of Houston and is
chigf technology officer of the Texas
Energy Center, Ronald E. Oligney s
direcior of the center They are co-an-
thors of “The Cofor of 2il: The His-
tory, the Money and the Politics of the
World’s Biggesi Business.”

Yukos,

Speculalion is rarmnpant about the
government’s motivation in arresting
Khodorkovsky. The Yukos chief had
made fis interest in reforming Rus-
sia's political structure apparent. He
donated large sums to opposition
parties, and he has been mentioned
as a possible presidential candidate,
One theory is that it was these politi
cal actions that prompted his arrest

Others specuiate that the move is
part of a government bid to renation-
alize the energy industry.

Whatever the reason, the Khodor-
kovsky arrest complicates Russia's
energy fulure. The country's ascen-
dancy inthe energy world hasbeenan
important  coumterhalance to the
power of the Organization of Petro-
leum Exporting Countries. Many in
the West hoped it would alse point

the way to a new-siyle Russian econo
my and society.

Two decades ago, the Soviet
Union's overreliance on oil revenues
for fareign currency eontributed toits
demise. The oil price collapse of the
mid-1980s, following deliberate over-
production by Saudi Arabia, causcd
many internal fractures in the Soviet
regime to become gaping holes, in
part beeause of the country's almost

exelusive dependence on oil revenues
for hard currency. Some have worried
that, in the wake of a collapse in the
industrial sector after the fall of com-
munism, Russia is now more depch-
dent than ever on oil. But oil is only
half of the story, The bigger Russian
future is natural gas.

Gradually, cver the last 15 years,
the worid — led by Lhe United States
--- has moved toward making natural
@as its fuel of choice. This is proving
Lo be a revolutionary, though tecino-
logieally disruptive, transition. Bul
the benefits will prove considerable.
WNatural gus iz a far more efficient and
cleaner fuel thal lends ilself to the
minjaturization of the engines it pow-
ers. Tt has alarge role to play as we at-
Lempl 10 wean vurselves from carlzon
fuels.

There are many signs of this shift,
ihe most obvious being that nearly all
of the power plants planned or under
construction in the United States will
run on natural gas. There is littie
chance that renewable energy like
wind and solar power will play a
sigmificant role for decades, and
perhaps nol even lhen. Conse-
quently, the United States will soon
become a inassive importer of natural
gas in the form of hquetied natural
gas.
With py far the world's largest re-
serves, perhaps as much as 40% of the
recoverable natural gas on the planet,
Russia will be in the driver's seat for
generations L0 come. China, conven-
jenily on Russia's bDorder, has in-
creased its energy demand by an as-
tonishing 110% in the last decade,
and its needs continue to rise.

-All of this adds up to one thing:
Russia’s dominance inenergy. Thatis
why the world will be watching closely
as Putin moves forward — both wilh
his prosecution of Khodorkovsky and
with his country’s move Lo exploit, s
considerable energy reserves.

CunToriy Vorner Fos fae Tones




From the Author of The Golor of Ol

MIGHAEL J. EGCONOMIDES
and DONNA MARIE D'ALED

krom Soviet to
Putin and Back

THE DOMINANGE OF ENERGY
IN TODAY'S RUSSIA
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energy. China’s Choke Point
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Production and Consumption (Million Barrels per Day)
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Energy Consumption by F§

1%

Nuclear Energy

Hydro-
electricity

-\6%

China Energy Consumpton by Fuel Types - 2008

Natural Gas
4%
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Nuclear Energy
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USA Energy Consumpton by Fuel Types - 2008
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CNPC = 40% in Junin 4 block of Orinoco
(400,000 bpd).

Sinopec — 40% in Junin 1 and 8 blocks
(each 200,000 bpd).

Sinopec — To build a refinery with 200,000 bpd
capacity to process heavy crude in Venezuela.

Sinopec — $2.5 billion to Occidental for its
Argentina assets.

CNOOC — 50% of Argentina’s Bridas for $3.1 billion.
Next Bridas pays $7.1 billion to BP for 60% of Pan
American Energy.

Sinopec - 40% of Repsol's Brazil
operations for $7.1 billion,

China’s Latin America (2010) P susal el or

$60 billion | $3.1 billion,



China will probably lead
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Petroleum Prospects in the
Eastern Mediterranean



Mediterranean EEZ (Version 1)
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Mediterranean EEZ (Version 2)
(Ozturk and Baseren, 2008)
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Regional Geology
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Eastern Mediterranean Assessment Units
A P

Levant Basin Levant Margin
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Figure 2. Geologic cross section of the southern part of the Levant Basin Province illustrating the definition of the three assessment units
(AU) in this study. The areas of the Levant Sub-Salt Reservoirs AU and the Plio-Pleistocene Reservoirs AU are coincident, and neither AU
overlaps with the Levant Margin Reservoirs AU. Dashed line separates Cenozoic (above) from pre-Cenozoic rocks. Messinian-age salt
(between the M and N seismic horizons) is shown in green. Location of schematic section (A-A') shown in figure 1. A, Permian to Aalenian
age; B, Bajocian to Turonian age; C, Senonian to Early Oligocene age; D, Oligocene to Late Miocene Age; E, Late Miocene (Messinian) age;
F. Plio-Pleistocene age rocks. Modified from Gardosh and Druckman (2006) and Cartwright and Jackson (2008).



Seismic anomalies including bright spots, flat
spots, dimming, etc. indicate the presence of
an active petroleum system offshore Syria.
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Late Cretaceous to recent plate movements have
created a very dynamic tectonic environment which is
reflected in the many and varied structural and
stratigraphic traps at different horizons.
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1 5 R the salt basins and in the
) 1 ~ Levantine Basin in
£ particular, reefs have been
. 8
")SaE~ < found, both of early

= Tertiary, Miocene and
Plio-Pleistocene age.

Some of these reefs may be
several hundred meters
thick, up to 4 km wide and
more than 20 km long.




Recent Activity in Eastern
Mediterranean by Noble Energy

CYPRUS




Recent Discoveries

Dalit

— 0.7 Tcf, discovered in 2004
Mari

— 1 Tcf, discovered in 2004
Tamar

— 7 Tcf, discovered 2009/10

Leviathan
— 16 Tcf, discovered 2010



Bulk Estimates

e |srael, total recoverable: 50 Tcf

e Eastern Mediterranean: 200 Tcf
— USGS estimate
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