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ASPO 0 The Association for the Study of Peak Oil&Gas
Formed in May 2002 in Uppsala, Sweden

= ] " = ; ors|
5{ b A ?" v - "l._ ,

llllll

Bruce Stanley from AP: 0G| obal
B % ‘ peak as early as 2010 and then start to decline, ushering in
.;’: an era of soaring energy prices and economic upheaval i or
. % = so said an international group of petroleum specialists
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Statement by Matthew Simmons

NWe need a wake

We need it desperately.

We need basically a new

form of energy.
r

know t hat t her e
(TV4, Sweden)
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Thank you Matt
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Back to Coal
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Peaking of coal production in selected countries
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New Scientist October 2003
"Too little' oll for global warming

0il and gas reserves may not meet even the most conservative of the IP(C's scenarios

5511 IPC{'s range of
— 50 scenarios for
z e cumulative oll
= ¥ and gas use
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2 10 —of how much oil and
S 99 gas we will physically

; : - - - - - - be able to get out of
1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100 the ground

Nebojsa Nakicenovic, an energy economist at the University of Vienna,
Austria who headed the 80-strong IPCC team that produced the
forecasts, says the panel's work still stands. He says they factored in a
much broader and internationally accepted range of oil and gas
estimates than the "conservative" Swedes.

L ‘ Even if oil and gas run out, "there's a huge amount of coal underground
7 that could be exploited", he says.
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World primary energy production from Coal in the A2 scenarios
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Peer Reviewed articles about coal

Global Energy Systems, Uppsala University, Sweden
www.fysast.uu.se/ges

1. Global coal production outlooks based on a logistic model,
Mikael HOOk, Werner Zittel, J6rg Schindler, Kjell Aleklett,
Fuel, Volume 89, November 2010, Pages 3546-3558
2. Trends in U.S. Recoverable Coal Supply Estimates and Future Production Outlooks,
Mikael HoOk, Kjell Aleklett,
Natural Resources Research Volume 19, September 2010, Pages 189-208
3. Validity of the fossil fuel production outlooks in the IPCC Emission Scenarios,
Mikael HOOk, Anders Sivertsson, Kjell Aleklett,
Natural Resources Research, Volume 19, June 2010, Pages 63-81
4. A review on coal to liquid fuels and its coal consumption,
Mikael HoOk, Kjell Aleklett,
International Journal of Energy Research, Volume 34, October 2010, Pages 848-864
5. Historical trends in American coal production and a possible future outlook,
Mikael HOOk, Kjell Aleklett,
International Journal of Coal Geology, Volume 78, 1 May 2009, Pages 201-216
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Formation of Coal
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Coal reserves

A Reflects coal that is geologically, technically,
legally, and economically recoverable

A Incorporates numerous technical parameters,
but also socioeconomic factors as well as
demand

A Recoverability is a very complex question
spanning from technology to economics and
politics
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Where can you find coal ?

Country billion tons % of world reserves
World 826.0 Gt 100%

1. USA 238.3 Gt 28.9% (28.9%)

2. FSU 222.1 Gt 26.9% (55.8%)

3. Kina 1145 Gt 13.9% (69.7%)

4. Australia 76.2 Gt 9.2% (78.9%)

5. India 58.6 Gt 7.1% (86.0%)

6. South Africa 305 Gt 3.7% (89.7%)

7. Poland 7.5 Gt 0.9% (90.6%)

Source: BP 2009, (FSU = F. Soviet Union = Russia, Ukraine & Kazakhstan)
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Where Is coal produced?

L and Billion tons % of world

World 6.871 Gt 100%
1. China 3.050 Gt 45.6% (45.6%)
2. USA 0.973 Gt 15.8% (61.4%)
3. India 0.557 Gt 8.0% (69.4%)
4. FSU 0.473 Gt 6.8% (76.2%)
5. Australia 0.409 Gt 6.7% (82.9%)
6. Indonesia 0.252 Gt 3.6% (86.5%)
7. South Africa 0.250 Gt 3.6% (90.1%)

ff}ﬂw Source: BP 2010, (FSU = Former Soviet Union = Russia, Ukraine & Kazakhstan)
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World coal production by subparts
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Closer study of the USA

A Major coal producer and reserve holder
A Long production history
A Openly available data
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UF

Reductions of US recoverable

reserves 1950 - 2006 in Mt

State

Recoverable
reserves 1950

Recoverable
reserves 19240

Recoverable
reserves 1970

Recoverable
reserves 1987

Recoverable
reserves 1995

Recoverable
reserves 20046

Alabama 29086 5.764 6096 2825 2728 2,510
Alaska ™A 42 924 S9_005 2457 2421 S69
Arkansas 1.100 1.097 170 207
Colorado 36.638 326.596 9.517 9159
Georgia 24 5 NA 2
Illin ois 5901329 63.191 32105 30816 34. 453
Indiana 15,867 15,723 4,610 3,927 3,653
Towa 12,903 2955 1.1322 1.022 1.022
Kansas o411 5.971 606 620 6l7
Kentucks 30_ 402 29 633 14 356 14.749 13 413
Marviamd 539 533 435 374 323
MMichican o3 o3 NA 54
Missouri 30,294 10.587 3. 527 3. 494
Montana 100,564 100,560 64,935 68,391
™New Mexico 2 30,602 27.877 2.836 7.452
North Carolina 49 S0 S0 NA 5
MNorth Dakota 272092 159082 159053 6. 780 6553
Ohio 46,749 19,143 18,858 o629 10,630
Oklahoma 24.790 1.504 1.492 5320 740
Oregon NA 58 19 NA 5
Pennsylvania 323217 32151 321.512 11.167 11.358
South Dakota 280 921 922 251 251
Tennessee So2 1.187 475 445
Texas 6. 749 4 950 0. 99]1 o124
Ttah 11.993 14 616 2 146 2722
Virgcinia 4. 548 4. 458 1459 1.2326
"“»"aghingtun 28.759 2. 504 734 6ol
West "Vi;ginia 47.128 45 882 19156 17.825
Wiyoming 57.493 54.742 329 306 41.189
Other states 2.091 2.141 533 315
TU.S.A. Total TR IIT O 610 242,966 248,488 239,297
Kjell Aleklett
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Factors that played important
roles in the reductions

A Environmental concern

A Changing economic conditions

A Competition from other energy sources
A Past overestimations

A Changes in classification systems

A Increased mining restrictions

A Regulations

A Depletion
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US Annual Nuclear Power Generation
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US average coal prices & recoverable reserve 1950-2005

Recoverable reserves [Mt]
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Average energy content decline of the US coal 1950-2030
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Beginning of
plateau phase

Total coal energy output

Subbituminous coal & Lignite
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Pennsylvania Anthracite fitted against Logistic & Hubbert curves
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Pennsylvania coal production and possible outlooks
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Possible future US coal production based on recoverable reserves
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Possible future US coal production based on demonstrated reserve base
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A Russian excursion

A The worlds second most important reserve holder
A Major producer
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Russian coal supply

A Reserves have not been updated in
International statistics since 1996

A Consists of mostly brown coal located in
central Siberia

A Far from potential consumers and
Infrastructure

A How realistic is it to expect major production
Increases in the near and medium term
future?

Kjell Aleklett



Future global production

Annual prod. [Mt]
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Kélla: Ho60k et al 2010) Global coal production outlooks based on a logistic model, to be published
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Estimated coal consumption of arbitrary CTL capacity
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OIL AND GAS LIQUIDS
2004 Scenario
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The Special Report on Emission
Scenarios (SRES), IPCC

A Validity of the fossil fuel production outlooks in the
IPCC Emission Scenarios

A Mikael Ho6k, Anders Sivertsson, and Kjell Aleklett
A Publiched by Natural Resources Research ( 2010)
A http://www.springerlink.com/content/105547/
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IPCC

Multi-model Averages and Assessed
ranges for Surface Warming
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Comparision with IPCC's 40 Scenarios of World
Primary Energy Produced from QOil
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Figure 21. IPCC’s 40 scenarios on world primary energy produced from oil 1990-2100 compared to the oil production according
to the o1l depletion model 1930-2100. The group all liguids includes heavy oil, extra heavy oil. deepwater oil, polar oil. gas plant
NGL. and condensate.
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Comparison: Gas
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