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My remarks

A A little framing

A 12 points about emerging supply paradigm
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I Shovingus towards the alternatives

AAIternatlves have big problems, probably
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Thewild oll price ride of 200709

Chart 1: Qil Price Weighed Average of Blends
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Focus nearly
always on

supplyX

Can we say
Nener gy

USA consumes 10 OOO gal/seqond‘
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A common frame of reference:
millions of barrels a day
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A19- mmb/day = US | |
—
A 13 mmb/day = US transport
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A 9 mmb/day = US gasoline
—

A 3 mmb/day diesel fuel

A 0.6 mmb/day ethanol from corn
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A 0.03 mmb/day biodiesel



Peak oil: me¢
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2. Peak oll framing: ASROSA

Size of the
resource”?
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_ _ 2005 producing 2.2
3. Depletlon rules: million barrels per day
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Depletion and the history of Texas
oil production (18591 2008)

1400000

Peak production: 1972
1200000 3.5 million barrels/day

1000000 / \
V4 \\
800000
600000 lJ \\
400000 /\/J \w
/,f Current production:
1.1 million barrels/day

200000
Started in 1895-U
0 \

Source: US Energy Information Administration




Peak oil building blocks: nations

States/regions make a nation peak:
U.S. OIL PRODUCTION 1900 TO 2050
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Oll Is concentrated In a few countries

A 65 +/- countries produce oil
A 52 countries: production declining or flat

A 85% of all oil comes from 20 countries

I The millionbarrel-a-day club
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65 producing countries
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4. Peak soon, If not
already, according to T
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AE.g.,Christophe deMargerie, CEO of Total SA
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http://www.total.com/en/home_page/

The total outlook: a 15 year production plateau . ..
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Others
Marshall

'ROFESSIONALLY SPEAKING

A Marshall Adkins Raymond James & Associate
A Ray Leonardformer V.P. Kuwait Oil Co.; Yukos
A T. Boone Pickens

A Toyota, Volvo Trucks, Deutsche Aerospace

A US Army Corps of Engineers

A Senators Lugar, Udall, Udall, Lieberman, Warr
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peak oll drivers

AUDI CRUDE PRODUCTION CAPACITY OUTLOOK

Maximum
sustainable 2016
BT & capacity e R
2 ual
E] Vs A
L
a2 I MSC=production rate in 2016
@
= .g g
? g7
. & - Bl - Reserves replacement: 35 billion bbl
el - 4 2= g4 (34% of probable & possible reserves)
80 60 40 20 0 -20 40 -60 -80 -100 -130 F Cloud L
| ou ES
30 20 10 0 -10 20 -30 -40 -50 -60 -70 -80-90 ¢ Temperature E A
= Reserves 260 billion bbl |
= 24
Production rate: based on market outlook until 2016
0 + + + + +
2000 2010 2020 2030 2040 2050

Source: Saudi Aramen


http://www.digitaljournalist.org/issue0212/pt04.html
http://www.snopes.com/photos/architecture/graphics/ski2.jpg
http://www.acclaimimages.com/usepolicy.html
http://upload.wikimedia.org/wikipedia/commons/7/7d/Chavez_CASA_cropped_1.jpg

(S
—







TH® 5SOfAYAYI Ay@gSady

A Pre-July 20080il prices rocketing = projects
slowed due to high costs

A PostJuly 2008economic crash = demand
destruction, liguidity crunch, low prices =
projects delayed

wBottom line new/replacement oil slow to
market; just keeping supply flat a big
challenge




8. International (investorowned) oll
companies have peaked

A Five biggest companies A Five > 1 mmb/day also

A Chevron (2002) have peaked

A Royal Dutch Shell A ConocoPhillips
(2003) A Eni

A Total (2004) A Petrochina

A BP (2005) A RepsolYPF

A Exxon Mobil (2006) A Statoil Hydro

Only some national oil companiesh avenot

* Thiscouldchange via mergers and acquisitions, changes in access, etc.



9. Eroding exports from exporters

Indonesia Oil Production
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http://www.theoildrum.com/files/indonesia_0.png

10. Total USA oil demand: paradigm shi

Chart 25: United States liquids demand Jan. 2004 - March 2009
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VMT:. Demand destruction dominated oll price cra:
(calls for rethinking the need for more lane miles’

3.5 \
TRILLIONS OF VEHICLE MILES TRAVELED BY AMERICANS
308
258
20
1.5
1.0 &%
0.5 F%
SHAUN C GIBSON. SOURCES: USDOT FEDERAL HIGHWAY ADMINISTRATION
| | o o o 2 I N N L S T A T Y T T 0 O o v M TN |
O w (] o (- o (- O o Q0
(58] < N O ™~ 0 0) (@))] - -
S S el > 2 S S A



US airlines’ fuel casts_=

Tal Ilkely spend in E)(GI s of $61 billion on




Peak oil = potential stranded asset:

Y OF HAGERST,
 AIRPORT
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A Hagerstown borrowed millions to build a new
runway for more commercial service.

A Airlines cutting service, eliminated commercial
service (one new airline has arrived)

Afi The f utnotrbejustlike the present,
only more so.0



MM® { dzoadAGdz0S FdzSt
TlLaKAZ2YZ 62y QU & dzo &

Ab20G Iff oF NNBKfa | N5 Sl dz
vastly different from olil sands)

A Development is expensive, technically arduous and
slow ¢ think delays and dollars/liquidity problems

A Other issues
I Timing of flow--mostly postpeak
I Rates of flomr canslow but not offset declines
I Carbon/enviro footprint
I Demand for power, other infrastructure
I Net energy



Unconventional olilslow to market
costs much more, net energy
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http://minnesota.publicradio.org/standard/display/slideshow.php?ftrv_id=23714&slide=5

Problems: scale, utility (NGLS), net ener

Chart 7: World Unconventional Production 1937 - 2008
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12. Alt fuels: net energyeally important*

Input Output
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12. Alt fuels: net energyeally important
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12. Alt fuels: net energyeally important

Input Output

-~ % 2 sands; maybe oil

- Ethanol from corn

Impacts and
form matter




Biofuels growth: bump in the road

Chart 8: World biofuels production Jan. 2004 - April 2009
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Source: Energy Information Administration, International Energy
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Alternative fuel and uncon. petr. |By 2015 mbd | By 2020 mbd
Oil sands and extra-heavy oil* 2571 3.0 3571 4.2
Gas-to-liquids* (competes w/ LNG) 0.271 0.5 0.371 1.0
Ethanol from corn (only USA) 0571 0.6 0471 0.7
Coal-to-liquids* (USA) 07 0.1 0.1-04
Ethanol from other feedstock (USA) 01 0.1 0.17 0.5
Electricity: displace liquids PHEVs 07 0.1 0.271 1.5
(USA)

Oil from shale* (USA) 0 01 0.2
Other from algae, biodiesel, etc. (USA) 07 0.1 0.17 0.3
Hydrogen (USA) 0 07 0.1
Efficiency, mode shifting, demandusa) 1.01T 2.5 251 4.0
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sources. Source: Steve Andrews, ASR) based on industry sources and trade journals



Conclusions on Peak Qll

A In long term, (after current disruption) moderate rise in
production by OPEC--with FSU production steady--will be
offset by decrease in production in Rest of World (ROW)

A Production peak of ultra-deep water fields may allow
Apeako to be nplateauo ear |
sharp fall

A Supply side crisis of 2005-2008 due to Peak reached in
ROW in 2003, combined with cessation of significant
production growth in Russia after 2004, during a period of
rapid demand increase

A We were nearing World Peak Oil; plateau oil caused high
prices and political and economic disruptions, the
consequences of which we are having to deal with today

Major source: Ray Leonard, V.P. Kuwait Oll



Prognosis: the long view

A World was nearing Peak Oil at 90 MMBOD;
unchanged

A Reduced demand lowers peak [we might never
exceed 7/08 production of 87+ million barrels/day]

ALower prices reduces fiR¢
(non-OPEC, non-FSU); larger OPEC component
coming

A Climate change politics slows unconventional oil

AAfter interim period of
previous cycle, demand will to bump into supply
limit again = price boomerang

Input from Ray Leonard, Oct 2008 O&M conf.



Tough landing coming?

A US has yet to engage
these Issues
systematically

A The time factor (how
much share do hybrids
have?)
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PEAK OIL MITIGATION STRATEGIE
Systematiachanges we can live with

A Inform leadership A Revitalize rail transport

A Mandate (national)
conservation/efficiency ALy aid A (dziS «a

A Fund R&D through new car purchases
revenue neutral gas tax (national)

(national policy)

A Incentivizeenhanced oil
recovery(national)

A Electrify transport
(national)

A Promote plugin hybrids

A Develop renewable
energy sources




Informing leadership

D E S C E N D I N G T H E I LPeak Oil Production and the Implications to the
g State of Connecticut
B PEAK:
™ = Legislative Leaders and the Governor
/ .‘\\ N AV I G AT I N G T H E T R A N S I T I N’Ve’ve got 85 million barrels of ?/g@zgi?:tﬁzé igd 88 million barrels of demand,”
FROM OIL

{  [Portland Peak Ol
\ Task Force Report]

Oregon Dept. of Energy

ASPO 2007

"Demand will be going up, but it will be constrained by supply. | don't think we are going to see the supply
going over 100 million barrels a day and the reason is: Where is all that going to come from?"

James Mulva, CEO Conoco-Phillips on oil production estimates.

Submitted by:
The Legislative Peak Oil and Natural Gas Caucus

November --- 2007




Electrify transportation

We 0 | | have to upgrade



