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Executive Summary and Recommended Strategy

The world’s oil production is reaching a bumpy plateau (peak oil), which will be followed by
a permanent 2% p.a. decline caused by oil-geological limitations, most likely starting
between 2008 and 2010. Conventional oil has already peaked. The period of easily flowing
and cheap oil is definitely over. Though initially a liquids crisis mainly in the transport
sector, peak oil will trigger a global energy crisis as the world will desperately try to fill the
emerging oil supply gap by other forms of energy. This will result in a first class primary
energy problem which will be very difficult to solve by technology alone.

Simultaneous double whammy peak oil and global warming
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This comes at a critical time when climatologists warn us we must reduce the burning of
fossil fuels at the rate of 60-80% by 2050 (around 1.5 % p.a.) and that we may reach a point
of no return in aready 6-10 years there, too. Just a 1 degree warming will result in an
ultimate sea level rise of 5-6 m as happened in the last interglacial period. Melting of ice
sheets which cause these sea level rises are non-linear when meltwater runs down ice cracks
and lubricates the bottom of ice sheets which accelerate their flow towards the ocean.

Ironically, peak oil, which will slow down economic activities or even lead to a prolonged
recession, may help to avoid an even larger climatic problem. But nothing would be more
disastrous than areturn to coal as primary source of energy in massive CTL projects or large
scale mining operations of tar sands and oil shale without geo-sequestration. Though
Australia’ s coal might be considered as “abundant”, the green house gas absorption capacity
of the atmosphere is not and the limiting factor is on the sink-, not the source-side of the coal
burning process. We therefore have much less burnable coal than we think.

Targets & timings
Prepare to save 2% oil pafrom 2008/2010
Reduce green house gas emissions by 1.5% pa

It isvital to understand peak oil and global warming as a double challenge with concrete time
limits for action and quantitatively set targets to be achieved. This is not a matter of debate,
opinions, views and arguments but of learning and accepting nature’s laws (oil depletion
laws, atmospheric laws) and calculating solutions. The multiple systems failure in New
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This comes at a critical time when climatologists warn us we must reduce the burning of fossil fuels at the rate of 60-80% by 2050 (around 1.5 % p.a.) and that we may reach a point of no return in already 6-10 years there, too. Just a 1 degree warming will result in an ultimate sea level rise of 5-6 m as happened in the last interglacial period.  Melting of ice sheets which cause these sea level rises are non-linear when meltwater runs down ice cracks and lubricates the bottom of ice sheets which accelerate their flow towards the ocean.


Ironically, peak oil, which will slow down economic activities or even lead to a prolonged recession, may help to avoid an even larger climatic problem. But nothing would be more disastrous than a return to coal as primary source of energy in massive CTL projects or large scale mining operations of tar sands and oil shale without geo-sequestration. Though Australia’s coal might be considered as “abundant”, the green house gas absorption capacity of the atmosphere is not and the limiting factor is on the sink-, not the source-side of the coal burning process. We therefore have much less burnable coal than we think.
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It is vital to understand peak oil and global warming as a double challenge with concrete time limits for action and quantitatively set targets to be achieved. This is not a matter of debate, opinions, views and arguments but of learning and accepting nature’s laws (oil depletion laws, atmospheric laws) and calculating solutions. The multiple systems failure in New Orleans and the destruction of oil producing facilities in the Gulf of Mexico demonstrated how self-regulating nature is.
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Biofuels can only contribute a small percentage of our current fuel consumption, are in competition to food supplies, depend on rain falls, sharpen the soil degradation crisis and also require fossil fuel inputs like fertilizers. They are so precious they should only be used in the agricultural sector itself.


Nuclear power was the big hope after the 1st oil crisis in 1973 but waste disposal problems, safety concerns, massive government subsidies and now nuclear proliferation have limited its success. In Australia, nuclear power is only useful if the equivalent amount of coal fired capacity is turned off for good or if it is used for an electrified rail transport system. A decision on nuclear power would have to be done right now as most nuclear power technology on a 1,000 MW scale would have to be imported and a local skill basis be developed which may take at least 10 years. It is a drama of the 1st order that the energy complacency in government is mirrored by a complete unawareness in the electorate about the coming oil and energy crisis and the urgency of such decisions.


All renewable energies (solar, wind, wave, geothermal etc) produce electricity, not fuels. Liquid production (e.g. hydrogen) from electricity would waste enormous amounts of energy due to thermodynamic laws governing the transformation of energy. The hydrogen technology (fuel cells, large scale H2 production and distribution) is not commercially ready yet to help us overcome the immediate peak oil problem. As renewable systems have low energy densities, the waste from transforming high level electric energy to fuels and possibly back to electricity in electric motors would not be affordable.


Australia’s natural gas should be used to build up renewable energy capacities which produce, not consume energy. The production of solar cells, for example, is quite energy intensive. If this is not done, we may fall down the energy ladder. There should be no more gas export deals. Instead, solar panels should be exported on a massive scale. This will help to create employment and counteract the drain of local purchasing power for costly oil imports.


It will not be easy to replace a continuously declining oil production with alternative fuels and/or energies in the required quantities to maintain the current consumption pattern in air, sea and land traffic. Peak oil – and that should be absolutely clear – is the beginning of the end of using planes, trucks and cars as we know it. Therefore, there should be an immediate moratorium on airport expansions, freeways, giant car parks, car dependent shopping centers etc.


The investment capital which is freed by such a moratorium must be used to finance the projects we need to overcome oil dependence and establish renewable energy systems. If demand management of car and truck traffic and modal shift to public transport and rail freight is not done now, peak oil will do it and that will be chaotic and outside our control.

		Energy efficient electric rail is the solution for peak oil and global warming


in the transport sector



		Transperth EMU on Mitchell Freeway 
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Electric freight train in Austria (hydro power)





The only sustainable mode of land transport with current, proven technology is electric trains powered from renewable energy with energy storage in hydro schemes.


A priority list of uses for oil must be developed. Medical supplies, emergency services and food production come first. Another priority is setting aside an Australian oil field with sufficient oil for several decades to be refined into aviation fuels for international business flights so that Australia can remain connected to the rest of the world after peak oil. In land transport, a quantum leap in energy efficiency (KWh per passenger and ton of freight) is required and that can only be electric rail, both urban, inter city and inter state and passenger and freight. Therefore, a massive rail revival programme has to be started immediately.


Both governments and the private sector are in denial mode over peak oil and global warming. They assume - without having checked it - that market forces will do the necessary transition to other technologies and forms of energy. That allows them to continue business as usual.. But in the absence of viable and quick alternatives we are rather going to see a war type of economy after peak oil where its most important resource - oil - is continuously “withdrawn” and where governments will see themselves forced to step in to regulate physical shortages. Moreover, they seem to think that sustainable systems as defined above are an obstacle to economic development while in fact they are a pre-condition for the long term survival of our economy. The more denial now the more damage to the economy later. A new business model has to be developed.


All decision makers, whether government or private, must undergo intensive training in both peak oil and global warming with the aim to enable them to do basic calculations themselves so that they can convince themselves about the proximity and the magnitude of the problems and which few options are left to solve these problems in the remaining time before tipping points are reached. At present they depend on advisers and – quite naturally – they will cherry pick the advise which fits their prejudices, wishful thinking or ideologies. 


Worse still, we have now come to the shocking situation where advise from scientists which does not fit preconceived policies is now being muzzled. This is not the way the physical problems of peak oil and global warming can be solved. Nature is not part of an endless debating club competition. If we do not take action, nature will. And this process has already started. It is plain to see. We are not running out of oil yet but out of time.


		Excursion outside the TOR:   Is there still time to rescue our climate? 


Read J. Hansen’s http://www.columbia.edu/%7Ejeh1/newschool_text_and_slides.pdf 






		1. An alternative scenario in which green house gas emissions are being reduced can stabilize the Earth’s climate, but this strategy is currently not being pursued in the required quantities and at the required speed of change


2. Another 10 years of business as usual (more fossil burning infrastructure) and an alternative scenario at a later stage will no longer be able to control a run-away climate change in future with i.a. large scale flooding of coastal strips.


3. Action is therefore needed NOW, not later. Green house gas reductions must be 60 to 80 % to ensure that temperature increases do not exceed 1 oC in this century


4. The public must understand these facts and put as much pressure on politicians as is needed to overcome shortsighted, vested interests of the fossil fuel industry






Facts:

(a) We are now in the Holocene, an interglacial period, which lasted for about 10,000 years with a comparatively stable climate and sea level. The preceding ice age, at its peak 20,000 years ago, was around 5 oC  cooler than now. Sea levels were 110 m lower. The previous interglacial period was 1 oC warmer and sea levels 5-6 metre higher than at present.


(b) Green house gas emissions from burning fossil fuels since the industrial revolution are now IRREVERSIBLY ACCUMULATING in the atmosphere and heating up an already warm planet Earth. An increase in  temperatures of 0.75 oC since 1880 has already been measured. Due to the time lag inherent in our climate system, a further 0.6  oC is unavoidably in the pipeline. An additional warming of 2-3 oC resulting from business as usual would mean a different planet Earth outside our present and past experience where today’s extreme weather events become average.


Conclusion: The processes controlling the Earth’s temperature, GHG concentrations, ice melting and sea level changes are highly complex and non-linear. History tells us better than models that a 1  oC increase in temperature leads to  a 5-6 m sea level rise.
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 J. Hansen is director of  NASA Goddard Institute for Space Studies  http://pubs.giss.nasa.gov





Definition: A sustainable system runs on genuinely renewable fuels and/or energies, without disturbing nature’s equilibrium. 







Targets & timings



Prepare to save 2% oil pa from 2008/2010



Reduce green house gas emissions by 1.5% pa







These BAU scenarios with CO2 emissions growing around 2% pa will mean a different planet Earth and a climate outside our experience







This alternative scenario with a reduction of green house gases by 60 to 80 % must be pursued NOW, not when it is too late







Ice ages and inter- glacial periods differ by just 5 oC. Increase in temperature by 2-3 oC  would lead us into a hot, unknown world and sea levels 25 ( 10 m higher than today
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Orleans and the destruction of oil producing facilities in the Gulf of Mexico demonstrated
how self-regulating nature is.

Definition: A sustainable system runs on genuinely renewable fuels and/or ener gies,
without disturbing nature s equilibrium.

Biofuels can only contribute a small percentage of our current fuel consumption, are in
competition to food supplies, depend on rain falls, sharpen the soil degradation crisis and also
require fossil fuel inputs like fertilizers. They are so precious they should only be used in the
agricultural sector itself.

Nuclear power was the big hope after the 1% oil crisis in 1973 but waste disposal problems,
safety concerns, massive government subsidies and now nuclear proliferation have limited its
success. In Australia, nuclear power is only useful if the equivalent amount of coa fired
capacity is turned off for good or if it is used for an electrified rail transport system. A
decision on nuclear power would have to be done right now as most nuclear power
technology on a 1,000 MW scale would have to be imported and a local skill basis be
developed which may take at least 10 years. It is a drama of the 1% order that the energy
complacency in government is mirrored by a complete unawareness in the electorate about
the coming oil and energy crisis and the urgency of such decisions.

All renewable energies (solar, wind, wave, geothermal etc) produce electricity, not fuels.
Liquid production (e.g. hydrogen) from electricity would waste enormous amounts of energy
due to thermodynamic laws governing the transformation of energy. The hydrogen
technology (fuel cells, large scale H, production and distribution) is not commercially ready
yet to help us overcome the immediate peak oil problem. As renewable systems have low
energy densities, the waste from transforming high level electric energy to fuels and possibly
back to electricity in electric motors would not be affordable.

Australia’'s natural gas should be used to build up renewable energy capacities which
produce, not consume energy. The production of solar cells, for example, is quite energy
intensive. If thisis not done, we may fall down the energy ladder. There should be no more
gas export deals. Instead, solar panels should be exported on a massive scale. This will help
to create employment and counteract the drain of local purchasing power for costly oil
imports.

It will not be easy to replace a continuously declining oil production with alternative fuels
and/or energies in the required quantities to maintain the current consumption pattern in air,
sea and land traffic. Peak oil — and that should be absolutely clear — is the beginning of the
end of using planes, trucks and cars as we know it. Therefore, there should be an immediate
moratorium on airport expansions, freeways, giant car parks, car dependent shopping centers
etc.

The investment capital which is freed by such a moratorium must be used to finance the
projects we need to overcome oil dependence and establish renewable energy systems. If
demand management of car and truck traffic and modal shift to public transport and
rail freight is not done now, peak oil will do it and that will be chaotic and outside our
control.




Energy efficient electric rail isthe solution for peak oil and global warming
in the transport sector

Transperth EMU on Mitchll Freeway Electric freight train in Austria (hydro power)

The only sustainable mode of land transport with current, proven technology is electric trains
powered from renewable energy with energy storage in hydro schemes.

A priority list of uses for oil must be developed. Medical supplies, emergency services and
food production come first. Another priority is setting aside an Australian oil field with
sufficient oil for several decades to be refined into aviation fuels for international business
flights so that Australia can remain connected to the rest of the world after peak oil. In land
transport, a quantum leap in energy efficiency (KWh per passenger and ton of freight) is
required and that can only be electric rail, both urban, inter city and inter state and passenger
and freight. Therefore, amassiverail revival programme has to be started immediately.

Both governments and the private sector are in denial mode over peak oil and global
warming. They assume - without having checked it - that market forces will do the necessary
transition to other technologies and forms of energy. That allows them to continue business
as usual.. But in the absence of viable and quick alternatives we are rather going to see a war
type of economy after peak oil where its most important resource - oil - is continuously
“withdrawn” and where governments will see themselves forced to step in to regulate
physical shortages. Moreover, they seem to think that sustainable systems as defined above
are an obstacle to economic development while in fact they are a pre-condition for the long
term survival of our economy. The more denial now the more damage to the economy later.
A new business model has to be devel oped.

All decision makers, whether government or private, must undergo intensive training in both
peak oil and global warming with the aim to enable them to do basic cal culations themselves
so that they can convince themselves about the proximity and the magnitude of the problems
and which few options are left to solve these problems in the remaining time before tipping
points are reached. At present they depend on advisers and — quite naturaly — they will
cherry pick the advise which fits their prejudices, wishful thinking or ideologies.

Worse still, we have now come to the shocking situation where advise from scientists which
does not fit preconceived policies is now being muzzled. This is not the way the physical
problems of peak oil and global warming can be solved. Nature is not part of an endless
debating club competition. If we do not take action, nature will. And this process has already
started. It isplain to see. We are not running out of oil yet but out of time.



Excursion outsidethe TOR: Istherestill timetorescueour climate?
Read J. Hansen'’s http://www.columbia.edu/% 7Ejeh1l/newschool text and dides.pdf

1. An alternative scenario in which green house gas emissions are being reduced can
stabilize the Earth’'s climate, but this strategy is currently not being pursued in the
required quantities and at the required speed of change

2. Another 10 years of business as usual (more fossil burning infrastructure) and an
alternative scenario at alater stage will no longer be able to control arun-away climate
changein future with i.a. large scale flooding of coastal strips.

3. Action is therefore needed NOW, not later. Green house gas reductions must be 60 to
80 % to ensure that temperature increases do not exceed 1 °C in this century

4. The public must understand these facts and put as much pressure on politicians as is
needed to overcome shortsi ghted vested interests of the fossil fuel industry
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(8) We are now in the Holocene, an interglacial period, which lasted for about 10,000
years with a comparatively stable climate and sea level. The preceding ice age, at its
peak 20,000 years ago, was around 5 °C cooler than now. Sea levels were 110 m
lower. The previous interglacial period was 1 °C warmer and sea levels 5-6 metre
higher than at present.

(b) Green house gas emissions from burning fossil fuels since the industrial revolution are
now IRREVERSIBLY ACCUMULATING in the atmosphere and heating up an
aready warm planet Earth. An increase in temperatures of 0.75 °C since 1880 has
already been measured. Due to the time lag inherent in our climate system, a further
0.6 °C isunavoidably in the pipeline. An additional warming of 2-3 °C resulting from
business as usual would mean a different planet Earth outside our present and past
experience where today’ s extreme weather events become average.

Conclusion: The processes controlling the Earth’s temperature, GHG concentrations, ice
melting and sea level changes are highly complex and non-linear. History tells us better than
modelsthat a1l °C increasein temperature leadsto a5-6 m sealevel rise.
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J. Hansen is director of NASA Goddard Institute for Space Studies http://pubs.qiss.nasa.gov
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Rampant decline in existing fields is also shown in this graph by Exxon.

Meeting the Challenge 5% decline pa without
improvements
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One may ask how it will be possible to replace nearly all of today’s production in just 15
years. The “challenge’ rather seems to be an “unsolvable problem”:

The situation is summed up quite well by Chris Skrebowski, member of ASPO and editor
of Petroleum Review, in following table (Oct 2005)

Table 1: Oil demand and supply balance

In million 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010
barrels/day
Oil demand (IEA) 82.1 83.5 85.3 87.0 88.8 90.5 92.3
Demand increase 2.9 14 1.8 1.7 1.8 1.7 1.9
New megaprojects 1.1 24 3.1 3.1 2.8 2.8 1.5

5% depletion (acts 4.1 4.2 4.3 4.4 4.4 45 4.6
as additional
demand)

Extravolume 2.3 3.2 3.0 3.0 34 34 4.9
required

Source: http://sydneypeakoil.com/phpBB/viewtopic.php?2=652

Chris comments:

“The world has now reached the point where the volumes lost to depletion are much
larger than the levels of likely new demand [from China, India, US for example]. This
means total increments required (new demand plus depletion) are running at 7% pa,
while the largest supply increments in 2006 and 2007 are contributing 3.6% and 3.5%.
It would seem most unlikely that small projects and infill drilling could account for the
remaining required 3.5%. The inescapable conclusion is that oil prices will have to
remain high enough to destroy demand, bringing supply and demand back into
balance.”



http://sydneypeakoil.com/phpBB/viewtopic.php?t=652

mb/d

Production from 100 new fields

O Other OPEC

L O
N

OUOTAONRIORNWAUTO N0

O Nigeria

Olran

B Abu Dhabi
OVenezuela

O Saudi Arabia
@ Other Non-OPEC
M Australia

O Azerbaijan
ORussia

B Kazakhstan

O Gulf of Mexico
OChina

H Brazil
OAngola

The graph (up) is based on the April 2005 version of Chris Megaprojects study. It is an
optimistic incremental production window based on a list of new fields and modest
depletion in existing fields between 1 and 1.6 million barrels/day pa, suggesting a peak
around 2009 and 2010. Reality will not be as smooth as that, rather a bumpy production
plateau. More details about how this graph was arrived at can be obtained from:

http://sydneypeakoil.com/matt/100NewOil Fiel dslof 3.pdf

http://sydneypeakoil .com/matt/100NewOQil Fields2of 3.pdf

http://sydneypeakoil.com/matt/100NewQil Fiel ds3of 3.pdf

http://sydneypeakoil.com/matt/100NewFiel dsAddOn.pdf

The 4 phases of peak ail
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rest of the fields. If trends between 2010 and 2012 continue, the production curve will hit
the decline area around 2015 when production will be back to 2004 levels
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(7) Peaking of what exactly?
Peaking of conventional oil: already happened in 2005
Peaking of Non-OPEC oil: On abumpy production plateau in the last 12 months

Peaking of OPEC oail: thiswill depend on Saudi Arabia (see Matt Simmons book “The
coming Saudi oil shock) but also on political developmentsin Irag and Iran

Peaking of export volumes available on the world’s markets. Growing consumption
from increasing population and growing wedth from oil income in oil exporting
countries will reduce export capacities

Peaking of per capita oil production

Global peaking is peaking of al liquids together: conventional oil, deep water oil, polar
oil, natural gas liquids, shae oil, heavy oil, bitumen, tar sands. NGLs will follow gas
production. Tar sands and oil shale are mining operations which have their own
l[imitations

Each of these peaks will have afundamental impact on the world economy.
(8) Peaking how?

Peak ail is not a big-bang event like 9/11 which announces itself (unless the geological
peak coincides with a major geo-political event) but is rather a long, drawn-out process
which may take a couple of years, dong a bumpy plateau with multiple peaks. The
world’'s oil supply system is huge and rather resilient in the short-term. We have just
experienced how this system coped with a sudden production drop-out of almost 1.5
mb/d in the Gulf of Mexico after hurricane Katrina. Strategic reserves were used from
both sides of the Atlantic to fill the gap. It will be difficult to detect the last peak in a
series of peaks. Even under normal conditions there are a lot of ups and downs in
production. Venezuela, Iraq, Nigeria, Russia, refinery and tanker capacities, oil markets
know the problems. Demand destruction from high oil prices will dampen peaks.
Strategic reserves from severa countries will later be used in non-emergency situations to
lift up decline periods. Therefore it may take 1 or 2 years until is has become clear that
permanent decline has started.

Later peaks (which require higher EURs and are therefore statistically less likely), are
followed by steeper declines. After 2010, many giant oil fields, which now still supply
30% of the world’s daily oil, will then be 50, 60 even 70 years old and enter phases of
declines which can be as high as 10% pa. (see “The world's giant oil fields’ by Matt
Simmons at http://hubbert.mines.edu/news/Simmons_02-1.pdf.) Most of these fields use
state of the art technology with multiple horizontal wells. When water which is routinely
used to maintain reservoir pressure reaches these wells from down, they have to be shut
within a short time and production drops. Therefore, “optimists’ who hope for and
expect these later peaks make a big mistake. Not the strongest economy will survive
these steep declines. Especially not without preparing for it. And if business as usual



http://hubbert.mines.edu/news/Simmons_02-1.pdf

continues until a later peak, we will be as unprepared as now. “Pessimists’ expecting
early peaks would be those with a prudent, safe approach and a strategy to prepare NOW.
(9) Web links to important oil depletion papersin the last 12 months:

February 2005: report by Robert L. Hirsch to the DoE entitled “ Peaking of world ail
production: impacts, mitigation & risk management”;
http://www.cge.uevora.pt/aspo2005/abscom/Abstract Lisbon Hirsch.pdf

March 2005: |EA workshop “Managing Oil Demand in Transport” with the 1% session
entitled “How to save fuel inahurry”;
http://www.iru.org/images/WebNews/ParisM ar05/prog. pdf

April 2005: Conference on oil depletion in Edinburgh;
http://www.depl etion-scotland.org.uk

April 2005: Chris Skrebowski’ s update of his megaoil field study
www.energybulletin.net/newswire.php? d=5395

With reference to Exxon Mobil’ s graph “Meeting the Challenge”
http://www.odac-info.org/bulletin/documents/gs 011105.pdf.

May 2005: ASPO conference in Lisbon
http://www.cge.uevora.pt/aspo2005/abstracts.php

October 2005: Chris Skrebowski’ s update of his mega oil fields study
http://sydneypeakoil.com/phpBB/viewtopic.php2=652

October 2005: Hirsch report “ The inevitable Peaking of Oil Production”
http://www.acus.org/docs/051007-Hirsch_World_Oil_Production.pdf

November 2005: ASPO-USA: Denver conference on oil depletion
http://www.aspo-usa.org/proceedi ngs/powerpoint/

(10) Web sites with regular updates on peak oil

www.theoildrum.com
A community forum with daily contributions and analysis on oil, gas, alternative energies
and global warming

www.peakoil.net and www.peakoil.ie
The official site of ASPO (Association for the Study of Peak Oil and Gas)

Www.aspo-australia.org.au
The official site of ASPO-Australia

www.Sydneypeakoil.com
Sydney’ s community group on peak oil

www.energybulletin.net
Daily updates on links to of energy related news from around the world
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http://www.cge.uevora.pt/aspo2005/abscom/Abstract_Lisbon_Hirsch.pdf
http://www.iru.org/images/WebNews/ParisMar05/prog.pdf
http://www.depletion-scotland.org.uk/
http://www.energybulletin.net/newswire.php?id=5395
http://www.odac-info.org/bulletin/documents/gs_011105.pdf
http://www.cge.uevora.pt/aspo2005/abstracts.php
http://sydneypeakoil.com/phpBB/viewtopic.php?t=652
http://www.acus.org/docs/051007-Hirsch_World_Oil_Production.pdf
http://www.aspo-usa.org/proceedings/powerpoint/
http://www.theoildrum.com/
http://www.peakoil.net/
http://www.peakoil.ie/
http://www.aspo-australia.org.au/
http://www.sydneypeakoil.com/
http://www.energybulletin.net/

Appendix 1

Australia’ s declining oil production
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Condensate from gas fields cannot fully compensate declining

oil production

The graph (left) illustrates
the dramatic  changes
occurring in  Australian
oilfields. The large
Gippdand fields are
declining and being
replaced by many smaller
fields with shorter
production periods and
increased  costs  (risky
exploration; more wells
needed maintain
production)
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Australia’s oil import dependence is rising
from alow 10% in 2000 to 60% in 2010.
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Appendix 1.1 Australian oil production and gas transition

CSIRO’'s Resource Futures Division published the report “Future Dilemmas’ in Oct.
2002, highlighting serious physical constraints in Australia’ s resource sector. It does not
seem to have been noticed by planners in both the various levels of Government and
private consultancies.

As shown in the following graph, a huge gap opens between Australian crude oil
production (including condensate) and needs in the coming years.
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Source: , Future Dilemmas*, Chapter 5, The future of energy, page 171

In a (theoretical) oil to gas transition scenario, natural gas production will also peak
between 2020 and 2030, belying a myth there is abundant gas which could support

Matural Gas - Needs and Production
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a business as usua approach in the use of private cars even after the whole fleet's
transition to CNG vehicles. This technology, requiring a new supply infrastructure
different from LPG, has up to now only been introduced in various bus fleets.

But the 2004 decision of the NSW Government to purchase diesel buses shows that the
urgency and necessity for thistransition job is by no means understood.
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Appendix 2: The General Depletion Pictu
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ASPO’s annual oil production simulated on the basis of technical reserve and production
data. Half of the regular oil is already consumed. Though higher oil prices will result in
exploration and production from new fields (+123 Gb) future production is limited by ail
geology. Peak oil will trigger a general energy crisis as the world will seek to fill the gap.
Our economy and transport systems will have to adapt. Prudent governance requires that
we change our current energy & transport policies NOW before the crisis manifests itself.

ESTIMATED PRODUCTION TO 2100 End 2000
Amount Gb Annual Rate - ﬁegular Qil Gb | Peak
Regular Ol Nb/d] 2005 | otal | Date
Past | Future Total JUS-48 36 (28 22 17 04| 200 1971
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Peak production of regular oil must follow peak discovery, which happened in the mid
1960s, with atime lag (left). Prices react to peak oil but do not reflect yet that oil is afinite
resource (right). After peak oil (there may be several peaks or a plateau), prices will
increase until demand is physically forced down to declining production levels.

Source of graphs: Association for the Study of Peak Oil & Gas, www.peakoil.ie (ASPO Ireland)
Compiled by C.J.Campbell, Staball Hill, Ballydehob, Co. Cork, Ireland Last Update: 12/1/2006
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Appendix 27: Turning point for 22 top oil companies

The professional oil and gas journal Petroleum Review published in its October 2005 issue oil
production data of 22 top oil companies accounting for 20% of the world’s daily production. A
production profile over 3 %2 years shows that production is not keeping up with growing
demand. At best, we have a bumpy production plateau with a declining trend since end 2003.
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“BP is now the world's largest oil producer” is the title of
Petroleum Review’s October 2005 article on page 24. The
performance of each of the top 5 oil companiesis shown in
the graph above. Source:
http://sydneypeakoil.com/phpBB/viewtopic.php2=653

The total for al 5 companies
(down) shows a clear peak around
4/2003 and 1/2004
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The situation is so critical that
Chevron took the extraordinary
step to start aweb site
www.willyoujoinus.com
informing the public of the real
issues facing the oil industry.
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