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FOR THE STUDY OF PEAK OIL AND GAS
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ASPO is a network of scientists, affiliated with European institutions and universities, having an interest in determining the date and impact of the peak and decline of the world’s production of oil and gas, due to resource constraints. 

The following countries are represented: Austria, Denmark, Finland, France, Germany, Ireland, Italy, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and the United Kingdom.

Missions:

1. To evaluate the world’s endowment and definition of oil and gas;

2. To study depletion, taking due account of economics, demand, technology and politics;

3. To raise awareness of the serious consequences for Mankind.

Newsletters:  This and past newsletters issues can be seen on the following websites:

http://www.asponews.org

http://www.energiekrise.de  (Press the ASPONews icon at the top of the page) http://www.isv.uu.se/iwood2002
http://www.peakoil.net
A Spanish Language edition is available on www.crisisenergetica.org 
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The General Depletion Picture
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365. Saudi Reserves – a false alarm and a confession

At a second meeting in Washington, co-sponsored by the Sauds and the Center for Strategic and International Relations in late April, Mr Greenspan, Chairman of the Federal Reserve Bank, warned of the impact of rising oil prices on the world economy. He attributed it to the political situation in the Middle East. The Sauds countered to say that they could sustain double their current production for fifty years. It was at first reported that they had increased their reserve estimates from the already implausible 260 Gb to 1200 Gb, but it later transpired that this was mis-reported.

The Saudi Royal Family with its long list of princes has a strong stake in the stockmarket, which is waking up to the devastating significance of the peak and terminal decline of oil. The market begins to appreciate that the accounts of virtually every company, quoted on the market, tacitly assume a “business as usual” supply of cheap and abundant oil-based energy on which their operations depend. Such an assumption is no longer tenable in the face of natural depletion, carrying serious implications for market valuations, which perhaps explains the furrowed brow of Mr Greenspan. 

Perhaps the Sauds understandably desire to restore confidence. If so, they are reading from the same hymn sheet as the EIA  (the responsible – if that is exactly the word – arm of the US Department of Energy) which speaks of abundant new supplies even from the heavily depleted United States itself. 

The following table shows a few representative examples of the difference between ASPO and EIA models. The former is based on actual discovery trends and physical depletion rates. The latter is achieved on the basis of the USGS mean estimates of new discovery and reserve growth, implausible as they are, combined with the assumption that technology and oil prices will deliver what is needed by moving ever downward the economic boundary between conventional and non-conventional oil. The EIA does not itself record peak date as such, but an indication is derivable from the numbers.

It may well be a successful strategy to reassure the investors and prevent panic, which is indeed a worthy objective. Perhaps after all they deserve a medal.

	Mb/d
	ASPO/EIA
	Peak Date
	2003 Actual
	2010
	2025

	Saudi Arabia
	ASPO
	2008
	8.4
	8.4
	6.4

	
	EIA
	2025+
	
	13.2
	22.5

	Indonesia
	ASPO
	1977
	1.0
	0.8
	0.5

	
	EIA
	1977
	
	1.5
	1.5

	Mexico
	ASPO
	2003
	3.3
	2.4
	1.1

	
	EIA
	2025+
	
	4.2
	4.8

	Australia
	ASPO
	2000
	0.5
	0.4
	0.2

	
	EIA
	~2010
	
	0.9
	0.8

	North Sea
	ASPO
	2000
	5.5
	3.3
	1.2

	
	EIA
	~2010
	
	5.9
	5.1


The peak oil debate has often been described, somewhat derisively as one between “Optimists” and “Pessimists”. A better designation of the two camps might be The Measurers and the Pretenders. The former camp houses those who try to measure and describe the physical endowment of the resource in Nature, while the latter camp contains those who seek to pretend that the endowment itself is irrelevant when Man’s ingenuity and due investment will solve all. It is quite possible that both parties have important roles to play: the former to encourage governments to begin to plan for the inevitable and the latter to reduce consequential panic.

The Oil and Gas Journal to be published on May 17th carried an article by Mr Sadad al-Husseini, who was until recently an Executive Vice-President of Saudi Aramco. He refers to the doubts raised by ASPO regarding the validity of the 260 Gb (billion barrels) claimed by the country as remaining reserves, admitting that a policy of withholding technical information has given grounds for uncertainty. He also mentions the somewhat implausible sudden increase of 100 Gb in the later 1980s as also pointed out by ASPO.

It is a long and elegantly written article mentioning the full spectrum of factors affecting oil production, including the growing costs and problems of maintaining mature fields. He hints that the challenges mount when onshore carbonate reservoirs are 35-40% depleted, and come earlier at 20-25% in the case of older clastic reservoirs, presumably referring to the Palaeozoic fields of Hawtah in western Arabia.  He refers also to massive water injection being applied to some onshore fields. Reading between the lines, this may mean that it becomes difficult to lift the recovery factor beyond 35-40% as water cut rises to extreme levels. 

He states that production is running at 3 Gb/a which he says represents a 2.3% depletion rate of Proved Developed Reserves of 130 Gb, adding somewhat implausibly that there is an exactly equal amount of Undeveloped Reserves, which are evidently a good deal less than Proved. We may question exactly what is included in the latter category. It may refer to unconfirmed new discoveries with extreme assumed recovery factors, or even oil-in-place. ASPO’s current estimate of 144 Gb sounds a more reliable one for the purposes of modelling production over the next few decades. He also confirms ASPO’s conclusion that operations are being conducted efficiently with cutting-edge technology, where necessary supported by foreign experts. He adds significantly that upstream operations have not been in any way constrained by lack of funding, implying that if more could have been found, it would have been.

While he claims that the country has a huge undeveloped potential, sufficient in certain circumstances to support production of 15 Mb/d, he stresses the growing costs and uncertainties. He justifies a hesitancy to commit the colossal funding required on the grounds of the wide range of anticipated world demand as forecasted by Western institutions. He is certainly right to doubt the validity of such forecasts, which in some cases are politically motivated.

While the article is far from explicit, it does give the impression of a certain mindset that sees the country as being endowed with a large amount of oil-in-place, with the challenge being to extract it. This echoes the “Reserve Pyramid” of the USGS, which imagines that ever more difficult oil can be accessed with higher prices and unspecified technological progress. No one disputes that the country is well endowed or that production could indeed be lifted temporarily with supreme effort. There is a hint of a suggestion that this mindset might equate reserves with oil-in-place in known fields. 

The particular conditions of the Ghawar Field, holding most of the country’s oil may have contributed to the mindset. It has required massive water injection, partly because the natural water drive has been partly blocked by a tar deposit. The amount of water produced by the wells has risen sharply to stand at about 60%, according other Saudi releases. It is set to continue to rise, probably to pass 80% within ten years, but oil can still be produced for many years after that in ever-falling proportions and rates. Perhaps at the end of the day a high proportion of the oil-in-place will prove to be recoverable because the reservoirs are onshore and shallow, meaning that the economic cutoff is exceptionally low.  

On balance, the article does little to undermine ASPO’s evaluation, which considers only what will be produced prior to a cutoff in 2075 to avoid having to worry about the largely irrelevant tail end of production. Its current assessment is that 97 Gb have been produced so far; that 144 Gb will come from known fields and 18 Gb from new discovery, giving a total of 260 Gb, the number claimed as remaining reserves. The article presents little evidence to counter ASPO’s current forecast that production will be flat to at least the midpoint of depletion in 2013. The depletion rate at that point would be about 2.3%, which is still relatively low, meaning that plateau production could be extended for some years longer before terminal decline need set in. Such a profile would be consistent with Saudi Arabia’s own best national interest to conserve its resources for its growing population, which is heavily dependent on oil revenue. If anything, higher oil prices would encourage such a sensible policy by yielding sufficient revenue without eating into the inheritance.  

The country and its OPEC partners have tried hard to manage depletion sensibly. They have received little help from the oil industry that produced flat out wherever it could and still less from the obese consumers who did nothing to staunch their voracious appetite for this very precious resource. If criticism be due anywhere, it might be better to direct it at the International Energy Agency and the Energy Information Agency of the United States, which issue implausible estimates and forecasts, misleading governments into dangerous policies. 

The reservoirs of Saudi Arabia are subject to the same immutable physics that control production elsewhere. It is not just a case of opening the valve, and it certainly is not a case of holding the world to ransom.  Mr Husseini calls for better co-operation between producers and consumers. It sounds as if he is ready to support the Depletion Protocol proposed by ASPO whereby consumption is reined in to match world depletion rate as imposed by Nature, which would remove much of the cause of current world tension, especially in the Middle East. 

366. Country Assessment – Abu Dhabi

Abu Dhabi covers an area of about 75 000 km2 , supporting a population of about a million people. It forms a desolate area of salt marshes and offshore islands at the southern end of the Persian Gulf, bordering Saudi Arabia and Oman. It is the largest and wealthiest member of the United Arab Emirates, formerly known as the Trucial States, but its borders are still subject to dispute. Abu Dhabi Town, the capital, has become a modern city, housing about half the population.

Water wells were found in the vicinity of the present capital as long ago as 1761, which led the settlement of a local Arab tribe, with piracy and pearling being the principal sources of income. Britain brought the region into its sphere of influence during the first half of the 19th Century, signing various treaties, giving it control of foreign relations. A British-led military force, known as the Trucial Scouts, kept law and order. Sheikh ibn Khalifah (1855-1908) brought the country into a pre-eminent position in relation to the other Trucial States. Britain’s recognition of Saudi Arabia in 1927 was in part conditional on the latter's recognition of the Trucial States, as there were no natural frontiers in the deserts. Britain however withdrew from Empire after the Second World War, negotiating a somewhat tenuous union, known as the United Arab Emirates in 1968, from which Bahrain and Qatar later withdrew. 
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In geological terms, Abu Dhabi lies at the southern end of the Persian Gulf basin in an area of prolific Upper Jurassic oil generation. Deep-seated salt movements have given rise to gentle structures containing Jurassic carbonate reservoirs.  

Abu Dhabi fell within the Area of Mutual Interest of the partners of the Iraq Petroleum Company, which led in due course to the formation of a sister company of which BP became the Operator. Later, a State Company, The Abu Dhabi National Oil Company (ADNOC) was formed, but works in co-operation with the foreign companies. Abu Dhabi has been a member of OPEC since 1967.

Exploration commenced in the 1950s, and was soon rewarded by the discovery of a series of major fields both onshore and offshore. They including Bab (1954) with 8 Gb; Umm Shaif (1958) with 5.5 Gb, Bu Hasa (1962) with 11 Gb, Zakum (1964) with 21 Gb, Asab (1965) with 6.5 Gb, and Zubbaya (1969) with 1.6 Gb. The largest by far is Zakum found offshore in 1964. In total, some 67 Gb have been discovered, of which 19 Gb have been produced, leaving reserves of about 48 Gb. This is far less than the 92 Gb reported by the Oil & Gas Journal, which has been implausibly unchanged for fifteen years. It seems that Abu Dhabi, like the other Middle East OPEC countries, is reporting total discovered rather than remaining reserves, and also being fairly optimistic about that total. This may in part be explained by assuming that the deep Lower Zakum reservoir would have similar properties to the Upper Zakum. 

A total of about 175 wildcats have been drilled, but the level of drilling has fallen from a peak in 1970 to no more than one or two a year in the recent past. Most worthwhile prospects have evidently been tested, so exploration is here expected to continue at a low level and end around 2020.

Oil production stands at 1.8 Mb/d, and is here assumed to remain flat at that level to the depletion midpoint in 2026, declining at about 2% a year thereafter to about 1 Mb/d by 2050. The country already enjoys substantial oil revenues and has no good reason to deplete its reserves faster than at present. With its modest population, it can evidently remain a major exporter for many years to come. A major gas injection programme at Zakum is underway, presumably to counter natural decline rather than add capacity. 

Gas Reserves stand at about 143 Tcf, with annual production running at about 1.3 Tcf. The country is an important exporter of Liquefied Natural Gas, but also imports gas from Qatar.  

367 Oil Prices surge

It is increasingly evident that there is virtually no spare capacity anywhere despite various pretences to the contrary. The economic recovery, which was no doubt being engineered for election purposes, is pushing up demand for oil while the tensions resulting from the Iraq invasion have introduced yet more uncertainty, spreading to Saudi Arabia where oil workers have been killed. The price of oil has climbed through the $40/b ceiling. Some of the large financial houses are reported to have taken a strong speculative position in oil futures. The financial community appears to be preparing for a stockmarket collapse, which may indeed be the inevitable consequence of the growing perception that the oil-based economic growth of the past Century is now over. The following article is representative of many on the topic.

. From the Daily Reckoning
http://www.dailyreckoning.com
Bill Bonner, back in London:

*** Kurt Richebächer stopped by the office on Friday. We had been wondering if the coming financial crisis in America would be as bad as we had been imagining it could be. Kurt answered our question directly: "It will be much worse. The thing is nobody knows exactly what will happen. We have never seen a situation like this where the excesses have been so extreme. We don't know exactly how it will resolve itself. But what makes me worry is that when you get excesses this bad, you get results you can't expect."

The excesses Kurt referred to are many. They find expression in the curious phenomena we discuss here in the Daily Reckoning. Trillions in mortgage refinancing... debt at record levels... the carry trade (taking advantage of the Fed's artificially low rates by borrowing short and lending long)... Japanese support for the Treasury market (in order to hold the yen down)... There are so many absurd elements, it's hard to decide what to laugh at first.

"The whole consumer economy in America now depends on having mortgage rates on new mortgages lower than those on old mortgages. People need a reason to refinance. But how long can new rates be lower than old rates? As time goes by, today's new rates become tomorrow's old rates. 

I think the whole economy could be headed towards a liquidity crisis, like the crisis that hit LTCM [Long Term Capital Management... a hedge fund that got caught on the wrong side of rising yields in the 1990s]. If long rates continue to rise, people will not be able to refinance. All of a sudden, they will have to reduce their standards of living……. and they will be desperate for cash to pay their bills. How will they get it? They will have to sell assets - stocks, bonds, houses - everything. 

"I don't really follow gold, but that's what worries me. When people need cash they will sell everything - even gold.

"And when I say 'people,' I mean financial institutions, too. Like LTCM, they have trillions of dollars' worth of exposure to various derivative positions... many of them leveraged on low interest rates... with little real capital behind them. When rates go up, the capital will be quickly wiped out. They'll be forced to sell to raise cash.

"It will be worse that people expect. Much worse." And with that, Dr. Richebächer raised his silver-handled cane in a gesture we didn't know how to interpret, and smiled.

*** J.P. Morgan, we note in passing, may be LTCM reincarnate. According to Grant's, it has "$36.8 trillion in notional value of derivatives contracts and 1.5 million separate and distinct securities positions with 240,000 different pricing series... "                 (Reference furnished by William Tamblyn) 

368 Response to Peak Oil

A form of Depletion Protocol has already been advocated in these pages. A group known as the Citizens Committee on Oil Peak and Decline (COPAD) has issued the following statement in a similar vein (see http://www.copad.org).                                               (Reference furnished by Peter Salonius) 

Statement On Global 'Oil Peak'
We, the members of the educational and scientific communities involved in the study of the worldwide peak of oil production, offer the following statement on the problem and its implications for our future:

Oil is a finite resource.
Oil was formed in the geological past, and a growing number of the world's leading petroleum geologists agree that more than 95 percent of all recoverable oil has now been found. We therefore know, within a reasonable degree of certainty, the total amount of oil available to us. As of this statement, we have consumed approximately half of the recoverable oil, and we continue to consume about 75 million barrels per day. Since 1981 we have consumed oil faster than we have found it, and the gap between our growing consumption and shrinking discovery continues to widen. Oil is now being consumed four times faster than it is being discovered, and the situation is becoming critical.

Oil is our most important energy source.
Oil is the fuel that enabled the growth of modern civilization, and all industrialized countries now rely on it to an extraordinary extent. Oil provides 40 percent of all primary energy, and 90 percent of our transportation energy. It is furthermore critical to industrial agriculture, the chemical and pharmaceutical industries, much of the clothing industry, and a vast array of others. The physical and chemical versatility of oil, combined with its high energy density, are such that no other known energy source can serve as a full or even adequate substitute. In short, oil is the lifeblood of the industrial world.

Worldwide oil production is peaking.
After more than fifty years of research and analysis on the subject, it is now clear that the rate at which world oil producers can extract oil has reached, or is extremely close to reaching, the maximum level possible. This is what is meant by 'oil peak.' With great effort and expenditure, the current level of oil production can possibly be maintained for a few more years, but beyond that oil production must begin an irrevocable decline. This decline is a certainty, guaranteed by the natural laws that govern our physical world, and nothing in science, technology, or engineering can prevent it. The consumption of a finite resource is simply a finite endeavor, and attempting to delay the onset of decline only ensures a steeper, more uncontrollable decline.

Oil peak is a powerful force of global destabilization.
The foreshocks of the impending oil production peak are already impacting our economies, our environment, and our geopolitics. The inexorable tightening of supply is destabilizing oil markets, which now exhibit extreme price responses to the smallest of disturbances. Higher oil prices are hurting economies by increasing the cost of consumer goods while simultaneously reducing spendable income. Efforts to shore up weakened economies through relaxed environmental regulations, drilling in increasingly sensitive wildlife areas, or shifting to coal and nuclear technologies, are heightening environmental concerns. And with more than fifty oil-producing countries now in decline, focus on the oil-rich Middle East has sharpened dramatically. Countries of the Middle East have traditionally been able to relieve tight oil markets by increasing production, but, as the Middle East nears its own oil peak, any relief it can provide is limited and temporary. Nonetheless, many countries have become heavily reliant on Middle Eastern oil, and the geopolitical stakes of conflicts in this region have risen to all-time highs. 

Solutions must be grounded in science.
The laws of thermodynamics and physics, as opposed to business and economics, must guide us through this crisis. Open markets are not equipped to cope with depletion of a critical resource, as they cannot foresee the serious technical limitations of various replacement technologies. Natural gas, for example, is itself a finite resource, and is already in decline in North America. Hydrogen is a commonly cited panacea, but rather than being a primary energy source, hydrogen is only an energy carrier - much like a battery. As such, hydrogen is strictly an energy loser. Replacing oil with a sevenfold increase in nuclear energy, would pose a serious and expensive waste problem. Renewable energies including solar, wind, geothermal, and biomass must be encouraged, and their potential for large-scale deployment must be assessed. Other technologies still in the laboratory, either proven or as yet unproven, may be extremely difficult to deploy in the timeframe and scale dictated by this problem.

We call on all governments of the world to address this issue very seriously. 
Oil peak is an inevitability. The first warnings were made public nearly half a century ago, and increasingly since that time the community of petroleum geologists has expressed concerns about global oil supplies. Since 1995, a group of veteran geologists has been issuing highly specific warnings based on exhaustive analyses. We now ask that the call be heard. A first response must include decisive cuts in consumption, and a thorough reassessment of the size of the world's oilfields. Communities everywhere must be apprised of this issue so that they may take part in creating a sustainable future.
Oil peak is the most pivotal challenge facing modern civilization. 

It is time to come together and acknowledge our collective vulnerability, and begin working to change the structure of our culture and civilization in ways we've never attempted before. We do not underestimate the magnitude of the task, nor the consequences of a failure to act. Please join us in adopting this statement, and become part of a growing community working to respond at every level.


369 Update of the Depletion Model
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Work proceeds with the update of the Model summarised on Page 1. All countries have now been analysed on the basis of the best available information (dubious as much of it is). The assessment of deepwater and heavy oil and gas supply needs more attention, but generally no major changes are now anticipated. A new effort has made to evaluate per-capita consumption, as in the attached table. Per-Capita consumption ranges from 26 Mb/a in N. America to 1.4 in the East, which includes India but excludes China. Presumably, the countries with the highest consumption will notice the decline most severely. It remains to be seen if they will succeed in securing their needs by military might. If not, they face a major change in the profligate style of life to which they have become accustomed.  (Note the table refers only to the significant oil producing countries in the regions concerned. N.America is defined as Canada and the USA, and Eurasia the former Communist bloc of E.Europe, China and the FSU.)

370 Radio and TV Programmes on Peak Oil

The BBC Radio 4 broadcast a 30-minute programme on peak oil on 7th May. The thrust of the debate firmly recognised an imminent peak of production as imposed by Nature and its serious consequences for Society. Officials from the Norwegian Petroleum Directorate explained their country’s experience, while a banker touched on the risks to the massive Norwegian oil fund, fearing that it would suffer from a collapse of the stockmarket triggered by a realisation that oil, which fuels the economy, is heading into terminal decline. Peter Davis, Chief Economist of BP, however, raised a remarkable objection to the logic of determining the valid discovery trend by backdating reserve revisions to the discovery of the fields concerned. This is not surprising as the practice of under-reporting discovery under strict financial rather than geological criteria, and achieving growth through the resulting upward revisions was one of the principal tools previously used by oil companies to conceal falling discovery from the investment community. The moment of truth came for Shell when it did not find enough to under-report. BP cannot be far behind although it was more successful in obscuring the situation by adding reserves through merger. The world as a whole went into deficit in 1981 when it started finding less than it consumed. 

Australian and Swedish Television and CBC in Canada also carried programmes including interviews with members of ASPO..           

371 Motives for War

As the situation in Iraq continues to deteriorate with a rising death toll and torture, more questions are being asked about the motives for the invasion, now that the declared justification has been universally discredited. Was it a dreadful miscalculation as prestigious retired diplomats claim in letters to the British and US Presidents? Was it contrived by Israeli interests? Was it a moral crusade to bring McDonalds to the Middle East? or to secure a site for a Second Coming near the Garden of Eden? or was it after all just about oil?

A hint of the latter interpretation comes from a speech made by Dick Cheney, one of the architects of the war, in a speech to the Institute of Petroleum in London in 1999. He evidently grasped the essence of depletion, seeing the Middle East oil as a prize (an ominous choice of word in the light of later events). The following is an extract from the transcript

Producing oil is obviously a self-depleting activity. Every year, you've got to find and develop reserves equal to your output - just to stand still, just to stay even. This is true for companies as well in the broader economic sense for the world. A new merged company like Exxon-Mobil will have to secure over a billion and a half barrels of new oil equivalent reserves every year just to replace existing production. It's like making a return of 100% interest on investment. It’s like discovering another major field of some 500 million barrels every four months, or finding two Hibernia’s [a major find off Canada] a year. For the world as a whole, oil companies are expected to keep finding and developing enough oil to offset our 71 million barrels a day of oil depletion, and also to meet new demand. By some estimates, there will be an average of 2% annual growth in global oil demand over the years ahead along with, conservatively, a 3% natural decline in production from existing reserves. That means by 2010, we will need in the order of an additional 50 million barrels a day. So, where is the oil going to come from? Governments and the national oil companies obviously control about 90% of the assets. Oil remains fundamentally a government business. While many regions of the world offer great oil opportunities, the Middle East with two thirds of the world's oil and the lowest cost, is still where the prize ultimately lies……………

    (Reference furnished by Kjell Aleklett)
372 Eating the seed corn

Many of the major oil companies are now buying their own stock. By reducing the number of shareholders they increase the value for the remainder, including the managerial echelons with their massive options. Presumably this procedure reduces the tax payable compared with raising conventional dividends, and it obliquely props up market valuations. In any event, it delivers a message of dwindling investment opportunity, which for an oil company primarily means finding more oil. In earlier years, farmers in difficult circumstances ate their seed corn, but in their case there were always more fields to plant when conditions improved.

373 Spanish Language Website 

The Spanish website (www.crisisenergetica.org), which covers the peak oil issue, including translations of this newsletter, is receiving much attention and favourable comment. 

374 Proposal for US and Global Transport Policy

Gunnar Henrioulle, a transport expert from the United States, makes the following proposal:

Reliance solely on the profit motive to effect the transition from fossil driven transportation will not include re-emphasis of rail transport. This is because the USA rail freight component has become the least subsidized transport mode, resulting in a severe abandonment of the branch network and redundancies.

The decline of oil from depletion requires a vast expansion of rail capacity and reach, and will demand new funding mechanisms. The US Federal Reserve can initiate, with UN/World Bank replication, "ENERGY INDEPENDENCE BONDS", modelled after WWII War Bonds. The intention is to provide seed money for an energy efficient rail network and the generation of renewable energy, linked to rail expansion. 

ASPO has suggested oil consumption taxes, which allow for present transport policy to approach a cost-benefit equilibrium. The Energy Independence Bonds will be a National funding mechanism for the re-orientation of the actual transportation infrastructure, being needed to provide substitute commercial transport capacity and maintain societal cohesion in scenarios of diminishing energy. This will be a time of testing leadership nerve and skill, guarding against the temptation to extract a few extra years from the status quo. 

To borrow from aviation, we are in for a hard landing because we are already in "Fossils Overshoot" mode, due to the inability to maintain USA per-capita energy consumption regardless of what we do. Delay in effecting changes will result only in a more difficult time when the shortfalls take place. 

Generic railway is treated here as a strategic "Second Dimension" of surface transport, and is seen as an apolitical logistics platform, independent from the disruptions taking place in motor transport. The planning for this period must pay especial attention to the depot and warehousing/delivery trucking interface. Rail connectivity to renewable power is simply accomplished, without fuel cell or battery, and brings the economy of large scale to renewable industry.

Route planning builds on expansion of existing railways, replacement of abandoned branch corridors, and extension of reach as needed in a case-by-case determination. This is applicable worldwide, and captures the ability to mass-produce interchangeable rail components for worldwide use. Russia’s wide gauge is however a notable exception. Would Middle East Railways linked to renewable energy be a peacemaker?

The new rail corridor construction will look at demographics and consider energy. For example: the US 50 corridor between Sacramento, California and Carson/Reno, Nevada, justifies a new railway line, particularly with megawatts of hydropower coming from the American River, handily found en route.

The hard point of decision will be faced worldwide when highway expansion reaches a plateau, and railway becomes the focus. There are wild areas to which pavement may extend, but the era of unlimited road expansion has ended.

Of course, this discussion does not take away from research and development underway, but should alert readers to the fact that rail offers proven energy savings that must be a paramount consideration to the United States. It is worth repeating that a train is the car's best friend, and this can be inclusive of agriculture and economic well-being as well. Ability to move about is a most important part of human life, and must focus on sustainability.

375. Berlin Meeting

ASPO held a very successful Third International Workshop on oil and gas depletion in Berlin on May 25th and 26th attracting almost 300 delegates from many countries. It was hosted and organised by the BGR, an arm of the German government, which in itself demonstrates a recognition of the serious consequences of oil depletion. It attracted great media interest from journalists as well as TV and Radio reporters. Articles on oil depletion and the ASPO meeting itself appeared in several mainline papers and journals.

Peak oil itself was not covered directly, with prime attention turning to gas and renewable energies, implying their importance in the face of falling oil supply. Several of the presentations were subtly inductive. The flat-earth economists were given a chance to express their notions of perpetual economic growth, under outdated economic principles, carrying the unsaid implication that it was unattainable with declining energy supply. Exxon-Mobil, stressing their impressive technological skills, demonstrated that demand could be met only by a massive amount of new discovery at colossal cost, implying but not saying that it could not be achieved. BP spoke of Reserve Growth, hinting that it was as much a reporting phenomenon as a technological dynamic, stressing that the industry already applied advanced technology sufficient to recover most moveable oil. The International Energy Agency presented its familiar forecast of growing oil production to 2025 (ignoring the implied collapse beyond the time-frame of its forecast). A member of the European Parliament explained the pragmatic constraints of politics that prevented the implementation of sensible and much needed policies.

A former French Minister was able to speak freely of the gravity of the situation as did members of the German Parliament. 

The meeting tended to confirm the identification of four main factions on the issue:


The Surveyors, who simply identify and measure the resource;


The Economist Fundamentalists, who reject natural limits beyond the reach of Market 


Forces, having faith in now outdated economic principles;


The Pretenders, comprising the institutions and politicians, who understand perfectly 


well, but are forced to pretend otherwise for pragmatic political reasons;

   The Renegades, being out-of-office Ministers and others, who are free to speak the       


 truth, having no vested interest.


The declared missions of ASPO are as follows:

1. To evaluate the world’s endowment and definition of oil and gas;

2. To study depletion, taking due account of economics, demand, technology and politics;

3. To raise awareness of the serious consequences for Mankind.

Certainly, there is much more work to be done one the first two missions, but progress can be fairly claimed on the third. Oil depletion is a serious issue spelling the end of a remarkable and unique chapter in history. 

Governments sustain huge intelligence institutions dedicated to the most extreme forms of surveillance and analysis. The risks to the climate are subject to intensive scientific research with huge funding. Medical research receives massive support, even to the point of finding ways of clone sheep and humans with the most sophisticated of methods. By comparison, the task of measuring the size of an oilfield is a simple and easy task.  Yet public data are grossly unreliable, the industry source differ greatly, and even prestigious oil companies can’t bring themselves to report accurately.  Perhaps the implications are just so serious that we prefer not to know.

The distribution of the newsletter by modern methods has been made possible by a generous philanthropic gesture from Mr O’Byrne. Contributions from ASPO members and other readers, who wish to draw attention to items of interest or the progress of their own research are welcomed. 

Permission to reproduce the Newsletter, with acknowledgement, is expressly granted.

Compiled by C.J.Campbell, Staball Hill, Ballydehob, Co. Cork, Ireland
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Table

		ESTIMATED PRODUCTION TO 2075																		End 2003

		Amount						Gb		Annual Rate - Regular Oil										Gb		Peak

		Regular Oil								Mb/d		2005		2010		2020		2050		Total		Date

		Past		Future				Total		US-48		3.6		2.6		1.4		0.2		195		1971

		Known Fields				New				Europe		5.0		3.6		1.8		0.3		75		2000

				780		150				Russia		9		10		5		0.6		210		1987

		920		930				1850		ME Gulf		19		19		17		9		650		1974

		All Liquids								Other		28		25		17		9		720		2004

		990		1710				2700		World		65		60		42		19		1850		2005

		2004 Base Scenario								Annual Rate - Other

		M.East producing at capacity								Heavy etc.		2.6		3		4		6		300		~

		(anomalous reporting corrected)								Deepwater		5.6		8		4		0		60		2012

		Regular Oil excludes oil from								Polar		0.9		1		2		0		60		2037

		coal, shale, bitumen, heavy,								Gas Liquid		8.2		9		11		6		400		2027

		deepwater, polar & gasfield NGL								ALL		82		81		63		31		2700		2007

		Preliminary Revision 23-Apr-04





Prod

		RESOURCE BASED PRODUCTION FORECAST

										Revised				09-94-04

		Regular Oil by Country												Regular Oil by Region										Mb/d

		Mb/d		2000		2005		2010		2020		2050				2000		2005		2010		2020		2050

		Russia		6.33		9.06		10.00		4.84		0.55		ME Gulf		18.5		19		19		17		9

		Saudi Arabia		8.00		8.44		8.44		7.18		3.59		Eurasia		11.1		14		15		9		3

		Iran		3.68		3.73		3.41		2.72		1.39		N.America		5.5		4.5		3.3		1.8		0.3

		US-48		4.45		3.57		2.61		1.40		0.22		L.America		8.0		6.9		5.7		3.8		1.4

		China		3.24		3.15		2.57		1.72		0.51		Africa		6.7		7.4		7.1		5.0		1.8

		Mexico		3.01		3.04		2.37		1.43		0.32		Europe		6.3		5.0		3.6		1.8		0.3

		Norway		3.21		2.62		1.82		0.87		0.10		Far East		4.0		3.5		2.8		1.7		0.4

		Nigeria		2.03		2.34		2.14		1.51		0.53		ME Other		2.9		2.6		1.9		1.1		0.2

		Iraq		2.57		2.67		2.93		2.93		1.93		Other		0.5		0.6		0.6		0.4		0.1

		Kuwait		1.77		1.86		1.86		1.86		1.32		Unforeseen				0.0		0.0		0.1		2.2

		Abu Dhabi		1.90		1.86		1.86		1.86		0.95		Non-MEGulf		45		45		40		25		9

		UK		2.51		1.84		1.34		0.71		0.10		MEGulf Share		29%		30%		33%		41%		51%

		Venezuela		2.57		1.66		1.54		1.32		0.84		WORLD		64		65		60		42		19

		Libya		1.41		1.51		1.93		1.61		0.75		Excl. bitumen, heavy, deepwater, polar, NGL

		Algeria		0.81		1.27		1.21		0.85		0.29		Other Liquid Hydrocarbons

		Kazakhstan		0.68		0.98		1.25		1.81		1.33		Oil										Mb/d

		Canada		1.08		0.96		0.69		0.36		0.05		Heavy Oils (#1)		1.4		2.6		3.4		4.3		5.7

		Indonesia		1.27		0.95		0.80		0.57		0.21		Canada		1.0		1.3		2.0		2.8		3.9

		Oman		0.93		0.76		0.62		0.41		0.12		Venezuela I		0.5		0.5		0.5		0.6		1.1

		Malaysia		0.69		0.70		0.51		0.27		0.04		Venezuela II		0.0		0.7		0.7		0.7		0.2

		Azerbaijan		0.28		0.68		0.80		0.60		0.25		Other		0.0		0.2		0.2		0.3		0.5

		Egypt		0.81		0.66		0.47		0.25		0.03		Deepwater (#2)		1.3		5.6		8.4		3.8		0.1

		Qatar		0.69		0.65		0.50		0.30		0.06		G. Mexico		0.7		2.0		2.1		0.9		0

		India		0.65		0.64		0.52		0.35		0.11		Brasil		0.6		1.5		1.8		0.8		0

		Argentina		0.75		0.62		0.43		0.21		0.02		Angola		0.0		0.8		2.2		0.7		0

		N.Zone		0.63		0.60		0.54		0.40		0.17		Nigeria		0.0		0.5		1.4		0.4		0

		Angola		0.74		0.60		0.48		0.31		0.08		Other		0.0		0.8		1.0		1.0		0.1

		Colombia		0.69		0.49		0.39		0.24		0.06		Polar		1.0		0.9		0.9		2.1		0.4

		Australia		0.70		0.47		0.36		0.20		0.04		Alaska		1.0		0.8		0.6		0.4		0.1

		Syria		0.52		0.47		0.34		0.18		0.01		Other		0.0		0.1		0.3		1.7		0.3

		Brasil		0.36		0.42		0.28		0.13		0.01		Other (#3)		0.0		0.1		0.3		0.5		1.0

		Ecuador		0.40		0.41		0.37		0.25		0.08		Subtotal		4		9		13		11		7

		Denmark		0.36		0.33		0.23		0.11		0.01		Gas & Gas Liquids				(Gas at 6cf=1boe)

		Yemen		0.35		0.30		0.21		0.11		0.01		Gas		39		45		53		59		36

		Vietnam		0.30		0.30		0.27		0.14		0.02		Non-con gas		1		2		2		4		10

		Dubai		0.28		0.28		0.18		0.08		0.01		Subtotal		41		47		55		64		46

		Chad		0.00		0.25		0.25		0.14		0.01		Gas Liquids

		Sudan		0.19		0.23		0.23		0.11		0.01		NGL (#4)		6		8		9		11		6

		Gabon		0.33		0.22		0.16		0.10		0.02		All Hydrocarbons

		Congo		0.27		0.21		0.14		0.07		0.01		Gas		41		47		55		64		46

		Turkmenistan		0.14		0.19		0.17		0.13		0.06		Liquids		74		82		82		64		33

		Brunei		0.18		0.17		0.13		0.07		0.01		Processing Gain		1.5		1.6		1.6		1.3		0.7

		Thailand		0.11		0.16		0.13		0.06		0.01		Total		116		131		139		129		79

		Uzbekistan		0.16		0.14		0.14		0.10		0.04		Balance		with 1.5% annual demand growth

		Trinidad		0.12		0.12		0.10		0.07		0.02		Liquids Mb/d

		Romania		0.12		0.11		0.10		0.08		0.05		Supply		75		84		84		65		33

		Italy		0.09		0.10		0.08		0.06		0.02		Demand		75		81		87		101		158

		Peru		0.10		0.08		0.07		0.05		0.02		Balance		0		3		-3		-36		-125

		Ukraine		0.07		0.08		0.07		0.06		0.03		NOTES

		Germany		0.06		0.07		0.05		0.03		0.01		Regular Oil includes condensate (in oilfields)

		Tunisia		0.08		0.06		0.06		0.04		0.02		(#1) Bitumen, Extra-Heavy Oil, Heavy Oil (<17.5)

		Cameroon		0.09		0.06		0.04		0.02		0.00		(#2) Oil in water depth of more than 500m

		Pakistan		0.04		0.05		0.04		0.03		0.01		(#3) Oil from oil-shales, coal

		Papua		0.07		0.05		0.04		0.03		0.01		(#4) Liquids from Natural Gas plants & gasfields

		Netherlands		0.03		0.04		0.03		0.02		0.01		Base Case Scenario assumes negligable spare

		Turkey		0.06		0.04		0.03		0.02		0.01		capacity with decline at current or midpoint depletion

		Sharjah		0.05		0.04		0.03		0.02		0.00		rate

		Bolivia		0.03		0.03		0.04		0.05		0.02		ME-Gulf = A.Dhabi, Iran, Iraq, Kuwait, NZ, S.Arabia

		Bahrain		0.03		0.03		0.02		0.01		0.00		Eurasia= FSU, E.Europe & China

		Hungary		0.03		0.02		0.02		0.02		0.01		N.America = USA & Canada

		France		0.03		0.02		0.02		0.01		0.00		Venezuela I = ordinary heavy

		Croatia		0.02		0.02		0.02		0.02		0.01		Venezuela II = 4 Extra-Heavy oil projects

		Austria		0.02		0.02		0.01		0.01		0.00

		Chile		0.01		0.01		0.01		0.00		0.00

		Albania		0.01		0.01		0.01		0.01		0.01





Disc

		Discovery																Future discovery is calculated

				Mb		Gb		3yr av		Future		Prod				Prod		to deliver the assessed

												O&GJ				Mb/d		Yet to Find of 150 Gb

		1835		5.672		0.01		0.00										The trend actually fits the past

		1836		0		0.00		0.00										quite well.

		1837		0		0.00		0.00										Note

		1838		0		0.00		0.00										1993-2002  disc. From Chew

		1839		0		0.00		0.00										25.09.03

		1840		0		0.00		0.00

		1841		0		0.00		0.00

		1842		0		0.00		0.00

		1843		0		0.00		0.00

		1844		0		0.00		0.00

		1845		0		0.00		0.00

		1846		0		0.00		0.00

		1847		0		0.00		0.00

		1848		0		0.00		0.00

		1849		0		0.00		0.00

		1850		0		0.00		0.00

		1851		0		0.00		0.00

		1852		0		0.00		0.00

		1853		11		0.01		0.00

		1854		0		0.00		0.00

		1855		0		0.00		0.00

		1856		0		0.00		0.05

		1857		163		0.16		0.05

		1858		0		0.00		0.06

		1859		18.663		0.02		0.07

		1860		187.289		0.19		0.07

		1861		9.71		0.01		0.07

		1862		0		0.00		0.00

		1863		0		0.00		0.01

		1864		16		0.02		0.01

		1865		22		0.02		0.01

		1866		0.915		0.00		0.01

		1867		4.271		0.00		0.00

		1868		0.78		0.00		0.99

		1869		2965		2.97		1.00

		1870		24.417		0.02		1.00

		1871		0		0.00		0.01

		1872		0		0.00		0.43

		1873		1281		1.28		0.43

		1874		8.436118		0.01		0.43

		1875		4.786644		0.00		0.01

		1876		13.407592		0.01		0.01

		1877		0		0.00		0.00

		1878		0		0.00		0.00

		1879		0.123104		0.00		0.00

		1880		12.988681		0.01		0.01

		1881		30.505		0.03		0.01

		1882		0		0.00		0.01

		1883		0.191		0.00		0.00

		1884		0		0.00		0.01

		1885		25.9		0.03		0.15

		1886		416.149283		0.42		0.15

		1887		8.185		0.01		0.15

		1888		12.98		0.01		0.11

		1889		299.84		0.30		0.36

		1890		766.94		0.77		0.36

		1891		0.25		0.00		0.26

		1892		11.4		0.01		0.26

		1893		757.653		0.76		0.32

		1894		180.879034		0.18		0.32

		1895		14.0774		0.01		0.16

		1896		279.1761		0.28		0.20

		1897		309.125		0.31		0.20

		1898		24.72		0.02		0.18

		1899		219.61		0.22		1.91

		1900		5490.309		5.49		2.27

		1901		1096.378		1.10		2.55

		1902		1068.264		1.07		0.73

		1903		27.523		0.03		0.87

		1904		1504.881		1.50		0.85

		1905		1009.845		1.01		1.16

		1906		952.249085		0.95		0.67

		1907		48.91665		0.05		0.96

		1908		1880.785529		1.88		0.82

		1909		522.280063		0.52		1.95

		1910		3458.845455		3.46		1.78

		1911		1365.018		1.37		2.02

		1912		1243.854493		1.24		1.52

		1913		1951.303078		1.95		1.72

		1914		1966.159756		1.97		1.97

		1915		1983.764		1.98		1.91

		1916		1793.53		1.79		1.68

		1917		1257.725		1.26		1.34

		1918		971.84533		0.97		1.68

		1919		2809.40086		2.81		1.76

		1920		1484.581216		1.48		2.16

		1921		2181.89		2.18		1.91

		1922		2075.669582		2.08		1.75

		1923		980.77082		0.98		1.69

		1924		2018.098		2.02		1.84

		1925		2515.793		2.52		4.96

		1926		10338.541		10.34		10.72

		1927		19293.854114		19.29		22.66

		1928		38360.049493		38.36		20.06

		1929		2524.48		2.52		19.25

		1930		16857.58433		16.86		7.68				1.33				3.6

		1931		3653.198052		3.65		8.62				1.42				3.9

		1932		5359.4932		5.36		3.36				1.47				4.0

		1933		1059.68067		1.06		3.43				1.54				4.2

		1934		3862.730259		3.86		2.65				1.65				4.5

		1935		3018.769		3.02		9.51				1.74				4.8

		1936		21646.145914		21.65		11.22				1.81				5.0

		1937		8985.6164		8.99		34.49				1.91				5.2

		1938		72835.559588		72.84		31.39				1.95				5.4

		1939		12356.306		12.36		36.28				2.05				5.6

		1940		23640.693799		23.64		14.02				2.07				5.7

		1941		6075.337		6.08		10.24				2.18				6.0

		1942		995.635722		1.00		3.18				2.07				5.7

		1943		2463.001489		2.46		3.55				2.24				6.1

		1944		7202.782123		7.20		7.80				2.54				7.0

		1945		13735.477411		13.74		8.06				2.56				7.0

		1946		3236.235		3.24		6.73				2.71				7.4

		1947		3228.4115		3.23		51.03				2.98				8.2

		1948		146612.069753732		146.61		55.81				3.37				9.2

		1949		17589.576732		17.59		56.38				3.36				9.2

		1950		4943.739464		4.94		20.41				3.76				10.3

		1951		38685.187775		38.69		16.25				4.22				11.6

		1952		5132.90017		5.13		27.36				4.46				12.2

		1953		38269.543011		38.27		21.34				4.75				13.0

		1954		20615.521278		20.62		28.58				4.94				13.5

		1955		26867.145049		26.87		24.86				5.57				15.2

		1956		27111.931815		27.11		35.17				5.96				16.3

		1957		51528.020012		51.53		41.23				6.25				17.1

		1958		45042.661575		45.04		45.05				6.39				17.5

		1959		38590.8045335465		38.59		38.05				6.94				19.0

		1960		30521.5677434535		30.52		47.18				7.51				20.6

		1961		72427.64661		72.43		50.19				8.01				22.0

		1962		47626.386152		47.63		49.33				8.68				23.8

		1963		27929.578417		27.93		55.21				9.31				25.5

		1964		90075.1729480001		90.08		55.54				10.13				27.8

		1965		48615.821945		48.62		56.83				10.80				29.6

		1966		31812.001959		31.81		36.89				11.73				32.1

		1967		30245.514707		30.25		33.81				12.62				34.6

		1968		39365.588003		39.37		32.91				13.76				37.7

		1969		29125.191224		29.13		37.25				14.73				40.4

		1970		43251.156085		43.25		34.86				16.15				44.2

		1971		32197.257686		32.20		30.83				17.26				47.3

		1972		17048.2319865465		17.05		26.25				17.86				48.9

		1973		29504.136163		29.50		25.80				20.03				54.9

		1974		30841.514922		30.84		28.31				20.54				56.3

		1975		24577.515264		24.58		34.83				19.36				53.0

		1976		49083.690174		49.08		41.18				20.57				56.3

		1977		49876.374328		49.88		41.32				21.15				58.0

		1978		24992.774986		24.99		37.58				21.17				58.0

		1979		37885.094868		37.89		28.42				21.95				60.1

		1980		22377.570919		22.38		25.35				20.90				57.3

		1981		15797.201314		15.80		20.74				19.49				53.4

		1982		24040.713634		24.04		18.53				18.41				50.4

		1983		15751.943723		15.75		19.27				18.34				50.2

		1984		18024.73692		18.02		16.94				18.68				51.2

		1985		17032.010644		17.03		14.69				18.55				50.8

		1986		60401.807291		9.00		14.56				19.40				53.2

		1987		17654.806953		17.65		14.76				19.39				53.1

		1988		17616.612526		17.62		17.49				20.02				54.9

		1989		17200.56654		17.20		16.70				20.94				57.4

		1990		15273.439875		15.27		20.17				21.11				57.8

		1991		28031.891942		28.03		18.21				20.95				57.4				Gas		From Chew 25.09.03

		1992		11321.015136		11.32		15.21				20.90				57.3				Tcf

		1993		6276		6.28		8.23				20.88				57.2				44.027

		1994		7091		7.09		6.81				21.12				57.9				32.625

		1995		7052		7.05		8.33				21.57				59.1				45.874				7.05

		1996		10851		10.85		8.39				22.08				60.5				51.508				10.85

		1997		7253		7.25		9.24				22.81				62.5				64.635				7.25

		1998		9601		9.60		10.84				23.05				63.1				71.007				9.60

		1999		15672		15.67		14.83				22.44				61.5				122.076				15.67

		2000		19221		19.22		15.00				23.22				63.6				144.81				19.22

		2001		10102		10.10		11.96				23.09				63.3				47.7				10.10

		2002		6563		6.56				6.56		22.07				60.5				30.426				6.56

		2003								10.39		24.85

		2004								9.70

		2005								9.06

		2006								8.45				150		Yet to Find

		2007								7.89				1.0712		Factor back from 2050 to deliver YtF

		2008								7.37

		2009								6.88

		2010								6.42

		2011								5.99

		2012								5.60

		2013								5.22

		2014								4.88

		2015								4.55

		2016								4.25

		2017								3.97

		2018								3.70

		2019								3.46

		2020								3.23

		2021								3.01

		2022								2.81

		2023								2.63

		2024								2.45

		2025								2.29

		2026								2.14

		2027								1.99

		2028								1.86

		2029								1.74

		2030								1.62

		2031								1.51

		2032								1.41

		2033								1.32

		2034								1.23

		2035								1.15

		2036								1.07

		2037								1.00

		2038								0.94

		2039								0.87

		2040								0.82

		2041								0.76

		2042								0.71

		2043								0.66

		2044								0.62

		2045								0.58

		2046								0.54

		2047								0.50

		2048								0.47

		2049								0.44

		2050								0.41





Price

		Price

		Oil Price		WTI		Brent						Ann

		Historic				1996		J		16.7		20.61

		1859		16				F		18.05

		1860		9.59				M		19.55

		1861		0.49				A		19.23

		1862		1.05				M		19.05

		1863		3.15				J		18.66

		1864		8.06				J		19.67

		1865		6.59				A		21.01

		1866		3.74				S		23.5

		1867		2.41				O		24.51

		1868		3.62				N		23.21

		1869		5.64				D		24.12

		1870		3.86		1997		J		23.47		19.26

		1871		4.34				F		20.36

		1872		3.64				M		19.83

		1873		1.83				A		17.66

		1874		1.17				M		19.28

		1875		1.35				J		17.56

		1876		2.52				J		18.38

		1877		2.38				A		18.74

		1878		1.17				S		18.65

		1879		0.86				O		20.34

		1880		0.94				N		19.4

		1881		0.92				D		17.5

		1882		0.78		1998		J		15.46		13.15

		1883		1.1				F		14.35

		1884		0.85				M		13.49

		1885		0.88				A		13.75

		1886		0.71				M		14.58

		1887		0.67				J		12.95

		1888		0.65				J		12.67

		1889		0.77				A		12.26

		1890		0.77				S		13.69

		1891		0.56				O		13.02

		1892		0.51				N		11.4

		1893		0.6				D		10.19

		1894		0.72		1999		J		11.47		18.23

		1895		1.09				F		10.36

		1896		0.96				M		13.02

		1897		0.68				A		15.67

		1898		0.8				M		15.65

		1899		1.13				J		16.26

		1900		1.19				J		19.2

		1901		0.96				A		20.77

		1902		0.8				S		23.23

		1903		0.94				O		22.38

		1904		0.86				N		25.08

		1905		0.62				D		25.67

		1906		0.73		2000		J		25.83		28.98

		1907		0.72				F		28.1

		1908		0.72				M		27.26

		1909		0.7				A		23.15

		1910		0.61				M		28.2

		1911		0.61				J		30.5

		1912		0.74				J		29.86

		1913		0.95				A		31.11

		1914		0.81				S		33.3

		1915		0.64				O		31.56

		1916		1.1				N		32.96

		1917		1.56				D		25.93

		1918		1.98		2001		J		26.52		25.05

		1919		2.01				F		28.15

		1920		3.07				M		24.91

		1921		1.73				A		26.21

		1922		1.61				M		28.76

		1923		1.34				J		28.17

		1924		1.43				J		25.3

		1925		1.68				A		25.78

		1926		1.88				S		26.98

		1927		1.3				O		21.82

		1928		1.17				N		19.07

		1929		1.27				D		18.96

		1930		1.19		2002		J		20.48		25.19

		1931		0.65				F		20.61

		1932		0.87				M		23.44

		1933		0.67				A		25.7

		1934		1				M		25.5

		1935		0.97				J		24.1

		1936		1.09				J		25.7

		1937		1.18				A		28.4

		1938		1.13				S		28.4

		1939		1.02				O		27.6

		1940		1.02				N		24.2

		1941		1.14				D		28.3

		1942		1.19		2003		J		31.2		28.8283333333

		1943		1.2				F		32.2

		1944		1.21				M		29.9

		1945		1.22				A		27.5

		1946		1.41				M		25.6

		1947		1.93				J		27.3

		1948		2.6				J		28.4

		1949		2.54				A		29.5

		1950		2.51				S		26.81

		1951		2.53				O		28.93

		1952		2.53				N		28.76

		1953		2.68				D		29.84

		1954		2.77		2004		J		30

		1955		2.77				F		30.2

		1956		2.79				M		32

		1957		3.09				A

		1958		3.01				M

		1959		2.9				J

		1960		2.88				J

		1961		2.89				A

		1962		2.9				S

		1963		2.89				O

		1964		2.88				N

		1965		2.86				D

		1966		2.88		2005		J

		1967		2.92				F

		1968		2.94				M

		1969		3.09				A

		1970		3.18				M

		1971		3.35				J

		1972		3.56				J

		1973		3.87				A

		1974		10.4				S

		1975		11.2				O

		1976		12.23				N

		1977		14.22				D

		1978		14.55		2006		J

		1979		25.08				F

		1980		37.096				M

		1981		36.08				A

		1982		33.65				M

		1983		30.3				J

		1984		29.33				J

		1985		27.99				A

		1986		15.05				S

		1987		19.19				O

		1988		15.98				N

		1989		19.68				D

		1990		24.52		2007		J

		1991		21.54				F

		1992		20.57				M

		1993		18.45				A

		1994		17.21				M

		1995		18.43				J

		1996		22.16				J

		1997		20.61				A

		1998		14.39				S

		1999		18.31				O

		2000		30.37				N

		2001		25.93				D

		2002		26.42		2008		J
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Data

		All Hydrocarbons																		Tm		2030																																		Tm		2005

		2004 Revision																		Pm		1.5																																		Pm		30

																				b		0.20																																		b		0.06

																				U		30																																		U		2171

				Reg		Heavy												Deep		Polar								Gas						NGL		Non-Con Gas				All		All		All		Russia		MEG		US-48		Europe		Other		USGS

				Oil		Canada		Venezuela				New		Total				Water		Alaska				Other		Total														Liquids		HC		Liquid												Hubbert

								X-Heavy		Other		Other						>500m												10:1		6:1												Cum

				Gb/a		kb/d		kb/d		k/bd		kb/d		kb/d		Gb/a		Gb/a		kb/d		Gb/a		Gb/a		Gb/a		Tcf/a		Gboe/a				Gb/a		Gboe/a		Tcf/a		Gb/a		Gb/a		Gb

		Notes		#1		#2		#3		#4		#5						#6						#7				#8						#9		#10

		Pre-1930		16.94																								14.5		1.5										16.94				16.94		0.31		0.98		11.83		0.00		1.98

		1930		1.33						56				56		0.02						0.00		0.00		0.00		5		0.5		0.8		0.1						1.43		2		18		0.06		0.06		0.86		0.00		0.35				1.84

		1931		1.42						48				48		0.02						0.00		0.00		0.00		5		0.5		0.9		0.1						1.51		2		20		0.08		0.06		0.90		0.00		0.37				1.94

		1932		1.47						48				48		0.02						0.00		0.00		0.00		5		0.5		0.9		0.1						1.57		2		21		0.08		0.07		0.95		0.00		0.37				2.05

		1933		1.54						49				49		0.02						0.00		0.00		0.00		5		0.5		0.9		0.1						1.64		2		23		0.08		0.07		1.00		0.00		0.38				2.16

		1934		1.65						56				56		0.02						0.00		0.00		0.00		6		0.6		0.9		0.1						1.75		2		25		0.09		0.08		1.05		0.00		0.43				2.28

		1935		1.74						61				61		0.02						0.00		0.00		0.00		6		0.6		0.9		0.1						1.84		2		27		0.09		0.09		1.10		0.00		0.45				2.40

		1936		1.81						64				64		0.02						0.00		0.00		0.00		6		0.6		1.0		0.1						1.92		2		29		0.09		0.09		1.15		0.00		0.47				2.53

		1937		1.91						77				77		0.03						0.00		0.00		0.00		6		0.6		1.0		0.1						2.02		3		31		0.10		0.10		1.20		0.00		0.50				2.67

		1938		1.95						77				77		0.03						0.00		0.00		0.00		6		0.6		1.0		0.1						2.07		3		33		0.10		0.11		1.21		0.01		0.52				2.82

		1939		2.05						84				84		0.03						0.00		0.00		0.00		6		0.6		1.0		0.1						2.17		3		35		0.11		0.11		1.26		0.01		0.55				2.97

		1940		2.07						57				57		0.02						0.00		0.00		0.00		6		0.6		1.0		0.1						2.19		3		37		0.11		0.10		1.35		0.01		0.51				3.13

		1941		2.18						93				93		0.03						0.00		0.00		0.00		6		0.6		1.1		0.1						2.31		3		39		0.12		0.07		1.40		0.01		0.58				3.30

		1942		2.07						61				61		0.02						0.00		0.00		0.00		6		0.6		1.1		0.1						2.19		3		42		0.12		0.10		1.39		0.01		0.46				3.47

		1943		2.24						74				74		0.03						0.00		0.00		0.00		7		0.7		1.1		0.1						2.36		3		44		0.10		0.10		1.51		0.01		0.51				3.66

		1944		2.54						106				106		0.04						0.00		0.00		0.00		7		0.7		1.1		0.1						2.68		3		47		0.14		0.14		1.67		0.01		0.58				3.85

		1945		2.56						133				133		0.05						0.00		0.00		0.00		7		0.7		1.1		0.1						2.71		3		49		0.04		0.19		1.71		0.01		0.61				4.05

		1946		2.71						159				159		0.06						0.00		0.00		0.00		7		0.7		1.2		0.1						2.87		4		52		0.06		0.25		1.73		0.01		0.66				4.27

		1947		2.98						179				179		0.07						0.00		0.00		0.00		7		0.7		1.2		0.1						3.15		4		55		0.08		0.30		1.86		0.01		0.74				4.49

		1948		3.37						201				201		0.07						0.00		0.00		0.00		7		0.7		1.2		0.1						3.55		4		59		0.10		0.40		2.01		0.02		0.84				4.73

		1949		3.36						198				198		0.07						0.00		0.00		0.00		7		0.7		1.2		0.1						3.54		4		62		0.11		0.50		1.84		0.02		0.88				4.97

		1950		3.76						225				225		0.08						0.00		0.00		0.00		8		0.8		1.3		0.1		0.0		0.0		3.96		5		66		0.13		0.62		1.97		0.03		1.01				5.23

		1951		4.22						256				256		0.09						0.00		0.00		0.00		9		0.9		1.5		0.1		0.0		0.0		4.45		5		71		0.16		0.67		2.24		0.03		1.11				5.50

		1952		4.46						271				271		0.10						0.00		0.00		0.00		10		1.0		1.6		0.1		0.0		0.0		4.71		6		76		0.20		0.73		2.29		0.04		1.21				5.78

		1953		4.75						262				262		0.10						0.00		0.00		0.00		11		1.1		1.8		0.2		0.0		0.0		5.01		6		81		0.23		0.87		2.38		0.05		1.23				6.07

		1954		4.94						281				281		0.10						0.00		0.00		0.00		11		1.1		1.9		0.2		0.0		0.0		5.21		6		86		0.28		0.94		2.31		0.06		1.35				6.38

		1955		5.57						324				324		0.12						0.00		0.00		0.00		13		1.3		2.2		0.2		0.0		0.0		5.88		7		92		0.36		1.13		2.47		0.07		1.55				6.70

		1956		5.96						372				372		0.14						0.00		0.00		0.00		13		1.3		2.2		0.2		0.0		0.0		6.29		8		98		0.45		1.16		2.61		0.07		1.67				7.03

		1957		6.25						419				419		0.15						0.00		0.00		0.00		14		1.4		2.3		0.2		0.0		0.0		6.62		8		105		0.54		1.22		2.61		0.08		1.80				7.38

		1958		6.39						391				391		0.14				0		0.00		0.00		0.00		16		1.6		2.6		0.2		0.0		0.0		6.77		8		111		0.64		1.47		2.36		0.09		1.84				7.74

		1959		6.94						405				405		0.15				1		0.00		0.00		0.00		17		1.7		2.9		0.3		0.0		0.0		7.34		9		119		0.75		1.59		2.57		0.09		1.94				8.11

		1960		7.51						425				425		0.16				2		0.00		0.00		0.00		19		1.9		3.1		0.3		0.0		0.1		7.95		10		127		0.86		1.83		2.56		0.10		2.15				8.50

		1961		8.01		3				436				439		0.16				17		0.01		0.00		0.01		20		2.0		3.4		0.3		0.0		0.1		8.48		11		135		0.98		1.97		2.61		0.11		2.34				8.91

		1962		8.68		17				480				497		0.18				28		0.01		0.00		0.01		22		2.2		3.7		0.3		0.0		0.1		9.21		11		144		1.11		2.17		2.67		0.11		2.62				9.33

		1963		9.31		27				487				513		0.19				29		0.01		0.00		0.01		24		2.4		4.0		0.4		0.0		0.1		9.88		12		154		1.24		2.37		2.74		0.12		2.85				9.76

		1964		10.13		13				507				520		0.19				30		0.01		0.00		0.01		26		2.6		4.4		0.4		0.0		0.1		10.73		13		165		1.34		2.71		2.78		0.13		3.17				10.22

		1965		10.80		78				519				597		0.22				20		0.01		0.00		0.01		28		2.8		4.7		0.4		0.0		0.2		11.45		14		176		1.46		2.90		2.82		0.13		3.49				10.68

		1966		11.73		113				502				616		0.22				39		0.01		0.00		0.01		31		3.1		5.1		0.5		0.0		0.2		12.43		16		189		1.59		3.23		3.02		0.13		3.76				11.16

		1967		12.62		119				531				649		0.24				79		0.03		0.00		0.03		33		3.3		5.6		0.5		0.0		0.2		13.39		17		202		1.72		3.46		3.18		0.13		4.14				11.66

		1968		13.76		248				544				792		0.29				181		0.07		0.00		0.07		36		3.6		6.0		0.5		0.1		0.3		14.65		18		217		1.83		3.86		3.27		0.12		4.68				12.17

		1969		14.73		276				537				813		0.30				203		0.07		0.00		0.07		40		4.0		6.6		0.6		0.1		0.4		15.70		20		233		1.94		4.14		3.28		0.12		5.26				12.70

		1970		16.15		281				554				835		0.30				226		0.08		0.00		0.08		39		3.9		6.5		0.6		0.1		0.5		17.12		21		250		2.08		4.59		3.39		0.11		5.97				13.24

		1971		17.26		380				537				917		0.33				218		0.08		0.00		0.08		42		4.2		7.0		0.6		0.1		0.6		18.30		23		268		2.25		5.48		3.44		0.11		5.98				13.79

		1972		17.86		474				480				954		0.35				199		0.07		0.00		0.07		44		4.4		7.4		0.7		0.1		0.7		18.99		24		287		2.39		5.82		3.39		0.11		6.14				14.36

		1973		20.03		159				506				665		0.24				198		0.07		0.00		0.07		47		4.7		7.9		0.8		0.1		0.7		21.14		26		308		2.59		7.30		3.29		0.11		6.74				14.94

		1974		20.54		5				454				459		0.17				192		0.07		0.00		0.07		48		4.8		8.0		0.9		0.1		0.8		21.64		27		330		2.82		7.74		3.19		0.10		6.70				15.53

		1975		19.36		73				360				433		0.16				189		0.07		0.00		0.07		47		4.7		7.8		0.9		0.1		0.9		20.48		25		350		3.05		6.90		2.99		0.15		6.28				16.13

		1976		20.57		263				344				607		0.22				171		0.06		0.00		0.06		50		5.0		8.3		1.0		0.2		0.9		21.85		27		372		3.28		7.44		2.90		0.20		6.76				16.74

		1977		21.15		228				342				570		0.21				154		0.06		0.00		0.06		50		5.0		8.3		1.0		0.2		1.0		22.46		28		395		3.54		7.48		2.84		0.27		7.03				17.36

		1978		21.17		803				323				1126		0.41				839		0.31		0.00		0.31		51		5.1		8.6		1.1		0.2		1.0		23.02		28		418		3.76		7.05		2.71		0.50		7.15				17.98

		1979		21.95		274				350				623		0.23				1314		0.48		0.00		0.48		51		5.1		8.5		1.2		0.2		1.1		23.83		29		441		3.89		7.21		2.65		0.63		7.58				18.62

		1980		20.90		69				323				392		0.14				1520		0.55		0.00		0.56		51		5.1		8.5		1.2		0.2		1.2		22.82		28		464		4.02		6.14		2.57		0.84		7.33				19.25

		1981		19.49		161				314				475		0.17				1655		0.60		0.00		0.60		52		5.2		8.7		1.3		0.2		1.2		21.53		27		486		4.09		5.23		2.55		0.84		6.78				19.89

		1982		18.41		352				274				626		0.23				1685		0.62		0.00		0.62		52		5.2		8.6		1.2		0.2		1.3		20.50		26		506		4.12		4.08		2.54		0.92		6.76				20.53

		1983		18.34		356				269				625		0.23				1695		0.62		0.00		0.62		52		5.2		8.7		1.2		0.2		1.3		20.43		26		527		4.15		3.81		2.54		1.07		6.77				21.16

		1984		18.68		294				259				553		0.20				1736		0.63		0.00		0.63		57		5.7		9.5		1.4		0.2		1.4		20.88		27		548		4.11		3.66		2.57		1.19		7.15				21.80

		1985		18.55		347				250				597		0.22				1740		0.64		0.00		0.64		58		5.8		9.7		1.4		0.2		1.5		20.81		27		568		3.99		3.23		2.59		1.29		7.45				22.42

		1986		19.40		438				250				688		0.25				1850		0.68		0.00		0.68		60		6.0		10.0		1.4		0.3		1.6		21.76		28		590		4.12		3.94		2.53		1.36		7.46				23.04

		1987		19.39		500				239				738		0.27				1893		0.69		0.00		0.69		63		6.3		10.5		1.5		0.3		1.7		21.86		28		612		4.18		4.00		2.31		1.45		7.46				23.65

		1988		20.02		443				249				692		0.25				2002		0.73		0.00		0.73		65		6.5		10.9		1.6		0.3		1.7		22.58		29		635		4.17		4.45		2.24		1.46		7.71				24.24

		1989		20.94		427				260				687		0.25				1952		0.71		0.00		0.71		67		6.7		11.2		1.6		0.3		1.8		23.53		31		658		4.07		5.11		2.12		1.57		8.08				24.82

		1990		21.11		494				313				807		0.29		0.0		1834		0.67		0.00		0.67		70		7.0		11.7		1.7		0.3		1.9		23.78		31		682		3.76		5.35		2.04		1.39		8.58				25.38

		1991		20.95		571				352				923		0.34		0.0		1785		0.65		0.00		0.65		72		7.2		11.9		1.8		0.3		2.0		23.72		31		706		3.36		5.11		2.05		1.52		8.90				25.92

		1992		20.90		628				347				975		0.36		0.0		1764		0.64		0.00		0.65		72		7.2		12.0		1.8		0.4		2.1		23.75		31		729		2.88		5.50		1.99		1.61		8.91				26.44

		1993		20.88		644				350				994		0.36		0.0		1650		0.60		0.00		0.61		73		7.3		12.2		1.9		0.4		2.2		23.78		31		753		2.60		5.79		1.92		1.69		8.88				26.93

		1994		21.12		600				369				969		0.35		0.1		1573		0.57		0.00		0.58		74		7.4		12.3		1.9		0.4		2.4		24.06		32		777		2.32		5.83		1.85		2.02		9.10				27.39

		1995		21.57		667				391				1058		0.39		0.1		1538		0.56		0.01		0.57		75		7.5		12.6		2.0		0.4		2.5		24.62		33		802		2.26		5.89		1.85		2.13		9.45				27.82

		1996		22.08		687				441				1128		0.41		0.1		1428		0.52		0.01		0.53		79		7.9		13.1		2.0		0.4		2.6		25.18		33		827		2.19		5.96		1.83		2.24		9.85				28.22

		1997		22.81		791				477				1269		0.46		0.2		1361		0.50		0.01		0.51		79		7.9		13.1		2.1		0.5		2.8		26.06		34		853		2.23		6.24		1.81		2.26		10.26				28.58

		1998		23.05		879				468				1347		0.49		0.3		1133		0.41		0.01		0.42		80		8.0		13.4		2.1		0.5		2.9		26.37		35		879		2.21		6.57		1.76		2.25		10.25				28.90

		1999		22.44		790				418				1208		0.44		0.3		1020		0.37		0.01		0.38		82		8.2		13.7		2.2		0.5		3.1		25.77		34		905		2.16		6.39		1.64		2.30		9.95				29.19

		2000		23.22		953				454				1407		0.51		0.4		977		0.36		0.01		0.37		86		8.6		14.3		2.3		0.5		3.2		26.81		36		932		2.31		6.77		1.62		2.31		10.21				29.43

		2001		23.02		985		120		425				1530		0.56		0.9		936		0.34		0.02		0.36		88		8.8		14.7		2.4		0.6		3.4		27.23		37		959		2.47		6.52		1.61		2.24		10.17				29.64

		2002		22.34		1064		270		433		50		1817		0.66		1.2		896		0.33		0.02		0.35		91		9.1		15.1		2.5		0.6		3.6		27.07		37		986		2.70		5.84		1.55		2.19		10.06				29.79

		2003		23.24		1149		470		442		75		2136		0.78		1.3		858		0.31		0.03		0.34		93		9.3		15.6		2.7		0.6		3.8		28.39		38		1015		3.00		6.47		1.46		2.13		10.18				29.91

		2004		23.53		1241		660		450		113		2464		0.90		1.9		822		0.30		0.03		0.33		96		9.6		16.0		2.9		0.7		4.0		29.51		40		1044		3.15		6.62		1.37		1.99		10.40				29.98

		2005		23.56		1340		660		459		169		2628		0.96		2.4		787		0.29		0.04		0.33		99		9.9		16.5		3.0		0.7		4.2		30.22		41		1074		3.31		6.81		1.29		1.86		10.30				30.00

		2006		23.44		1447		660		469		177		2753		1.00		2.8		754		0.28		0.05		0.32		102		10.2		17.0		3.1		0.7		4.4		30.59		42		1105		3.44		6.89		1.21		1.74		10.17				29.98

		2007		23.06		1563		660		478		186		2887		1.05		3.0		722		0.26		0.06		0.32		105		10.5		17.5		3.2		0.8		4.6		30.61		42		1136		3.54		6.89		1.14		1.63		9.87				29.91

		2008		22.63		1688		660		488		195		3031		1.11		3.0		692		0.25		0.07		0.32		108		10.8		18.1		3.2		0.8		4.9		30.36		42		1166		3.61		6.90		1.07		1.52		9.53				29.79

		2009		22.20		1823		660		497		205		3186		1.16		3.1		662		0.24		0.09		0.33		112		11.2		18.6		3.3		0.9		5.1		30.13		42		1196		3.65		6.86		1.01		1.42		9.26				29.64

		2010		21.74		1969		660		507		215		3352		1.22		3.1		634		0.23		0.11		0.34		115		11.5		19.2		3.4		0.9		5.4		29.89		42		1226		3.65		6.83		0.95		1.33		8.99				29.43

		2011		21.06		2107		660		517		220		3504		1.28		3.2		608		0.22		0.13		0.35		118		11.8		19.7		3.6		0.9		5.7		29.42		42		1255		3.39		6.80		0.89		1.25		8.73				29.19

		2012		20.35		2233		660		528		224		3645		1.33		3.2		582		0.21		0.16		0.37		122		12.2		20.3		3.7		1.0		6.0		28.92		42		1284		3.16		6.76		0.84		1.17		8.43				28.90

		2013		19.69		2345		660		538		229		3772		1.38		3.2		557		0.20		0.19		0.39		126		12.6		20.9		3.8		1.0		6.3		28.41		42		1313		2.94		6.66		0.79		1.09		8.22				28.58

		2014		18.99		2439		660		549		233		3881		1.42		3.0		534		0.19		0.23		0.42		129		12.9		21.6		3.9		1.1		6.6		27.69		42		1340		2.73		6.56		0.74		1.02		7.94				28.22

		2015		18.33		2512		660		560		238		3970		1.45		2.9		511		0.19		0.27		0.46		130		13.0		21.7		3.9		1.2		6.9		27.01		41		1367		2.54		6.46		0.70		0.96		7.68				27.82

		2016		17.70		2562		660		571		243		4036		1.47		2.5		490		0.18		0.32		0.50		130		13.0		21.7		3.9		1.2		7.3		26.06		40		1393		2.36		6.36		0.65		0.89		7.43				27.39

		2017		17.10		2613		660		583		247		4104		1.50		2.2		469		0.17		0.39		0.56		130		13.0		21.7		3.9		1.3		7.7		25.23		40		1419		2.20		6.26		0.62		0.84		7.19				26.93

		2018		16.53		2666		660		594		252		4172		1.52		2.0		449		0.16		0.46		0.62		130		13.0		21.7		3.9		1.4		8.1		24.58		39		1443		2.04		6.17		0.58		0.78		6.96				26.44

		2019		15.99		2719		660		606		257		4243		1.55		1.8		430		0.16		0.54		0.70		130		13.0		21.7		3.9		1.4		8.5		23.96		38		1467		1.90		6.08		0.54		0.73		6.73				25.92

		2020		15.46		2773		660		618		263		4314		1.57		1.6		412		0.15		0.63		0.78		130		13.0		21.7		3.9		1.5		9.0		23.29		38		1491		1.77		5.99		0.51		0.68		6.51				25.38

		2021		14.96		2829		660		631		268		4387		1.60		1.3		395		0.14		0.73		0.87		130		13.0		21.7		3.9		1.6		9.5		22.61		37		1513		1.64		5.88		0.48		0.64		6.31				24.82

		2022		14.48		2885		660		643		273		4462		1.63		1.1		378		0.14		0.84		0.98		130		13.0		21.7		3.9		1.7		10.0		22.11		37		1535		1.53		5.78		0.45		0.60		6.12				24.24

		2023		14.03		2943		660		656		279		4538		1.66		1.0		362		0.13		0.95		1.08		130		13.0		21.7		3.9		1.7		10.5		21.66		36		1557		1.42		5.69		0.43		0.56		5.94				23.65

		2024		13.61		3002		660		669		284		4616		1.68		0.9		347		0.13		1.07		1.19		130		13.0		21.7		3.9		1.8		11.0		21.25		36		1578		1.32		5.59		0.40		0.53		5.77				23.04

		2025		13.20		3062		660		683		290		4695		1.71		0.8		332		0.12		1.18		1.30		130		13.0		21.7		3.9		1.9		11.6		20.87		36		1599		1.23		5.50		0.38		0.49		5.61				22.42

		2026		12.82		3093		660		696		296		4745		1.73		0.7		318		0.12		1.28		1.40		130		13.0		21.7		3.9		2.0		12.2		20.52		36		1620		1.14		5.40		0.35		0.46		5.46				21.80

		2027		12.46		3124		660		710		302		4795		1.75		0.6		305		0.11		1.37		1.48		130		13.0		21.7		3.9		2.1		12.9		20.18		35		1640		1.06		5.30		0.33		0.43		5.33				21.16

		2028		12.11		3155		660		725		308		4847		1.77		0.5		292		0.11		1.44		1.55		130		13.0		21.7		3.9		2.3		13.5		19.84		35		1660		0.99		5.21		0.31		0.40		5.20				20.53

		2029		11.77		3186		660		739		314		4899		1.79		0.4		279		0.10		1.49		1.59		130		13.0		21.7		3.9		2.4		14.3		19.48		35		1679		0.92		5.11		0.29		0.38		5.06				19.89

		2030		11.43		3218		660		754		320		4952		1.81		0.4		268		0.10		1.50		1.60		130		13.0		21.7		3.9		2.5		15.0		19.13		35		1698		0.86		5.02		0.28		0.35		4.93				19.25

		2031		11.11		3250		660		769		326		5006		1.83		0.2		256		0.09		1.49		1.58		130		13.0		21.7		3.9		2.6		15.3		18.61		34		1717		0.80		4.93		0.26		0.33		4.79				18.62

		2032		10.81		3283		660		784		333		5060		1.85		0.2		246		0.09		1.44		1.53		130		13.0		21.7		3.9		2.6		15.6		18.25		34		1735		0.74		4.83		0.24		0.31		4.69				17.98

		2033		10.52		3316		660		800		340		5115		1.87		0.1		235		0.09		1.37		1.46		130		13.0		21.7		3.9		2.7		15.9		17.88		34		1753		0.69		4.73		0.23		0.29		4.58				17.36

		2034		10.20		3349		660		816		346		5171		1.89		0.1		225		0.08		1.28		1.37		130		13.0		21.7		3.9		2.7		16.2		17.47		33		1770		0.64		4.63		0.22		0.27		4.45				16.74

		2035		9.90		3382		660		832		353		5228		1.91		0.1		216		0.08		1.18		1.26		130		13.0		21.7		3.9		2.8		16.6		17.07		33		1787		0.60		4.53		0.20		0.26		4.32				16.13

		2036		9.61		3416		660		849		360		5286		1.93		0.1		207		0.08		1.07		1.14		130		13.0		21.7		3.9		2.8		16.9		16.67		32		1804		0.55		4.44		0.19		0.24		4.19				15.53

		2037		9.34		3450		660		866		368		5344		1.95		0.1		198		0.07		0.95		1.02		130		13.0		21.7		3.9		2.9		17.2		16.29		32		1820		0.52		4.34		0.18		0.23		4.08				14.94

		2038		9.08		3485		594		883		375		5337		1.95		0.1		189		0.07		0.84		0.91		130		13.0		21.7		3.9		2.9		17.6		15.90		32		1836		0.48		4.25		0.17		0.21		3.97				14.36

		2039		8.84		3520		535		901		382		5338		1.95		0.1		181		0.07		0.73		0.80		130		13.0		21.7		3.9		3.0		17.9		15.53		32		1852		0.45		4.17		0.16		0.20		3.87				13.79

		2040		8.60		3555		481		919		390		5345		1.95		0.0		174		0.06		0.63		0.69		130		13.0		21.7		3.9		3.0		18.3		15.19		31		1867		0.41		4.08		0.15		0.19		3.77				13.24

		2041		8.38		3590		433		937		398		5359		1.96		0.0		166		0.06		0.54		0.60		124		12.4		20.6		3.7		3.1		18.7		14.68		30		1882		0.39		3.99		0.14		0.17		3.69				12.70

		2042		8.17		3626		390		956		406		5378		1.96		0.0		159		0.06		0.46		0.52		117		11.7		19.6		3.5		3.2		19.0		14.21		29		1896		0.36		3.91		0.13		0.16		3.61				12.17

		2043		7.98		3663		351		975		414		5402		1.97		0.0		153		0.06		0.39		0.44		111		11.1		18.6		3.3		3.2		19.4		13.77		28		1910		0.33		3.83		0.12		0.15		3.54				11.66

		2044		7.80		3699		316		995		422		5432		1.98		0.0		146		0.05		0.32		0.38		106		10.6		17.6		3.2		3.3		19.8		13.36		27		1923		0.31		3.75		0.12		0.14		3.48				11.16

		2045		7.63		3736		284		1015		431		5466		1.99		0.0		140		0.05		0.27		0.32		101		10.1		16.8		3.0		3.4		20.2		12.98		26		1936		0.29		3.67		0.11		0.14		3.42				10.68

		2046		7.47		3774		256		1035		439		5503		2.01		0.0		134		0.05		0.23		0.27		96		9.6		15.9		2.9		3.4		20.6		12.64		26		1949		0.27		3.60		0.10		0.13		3.37				10.22

		2047		7.32		3811		230		1056		448		5545		2.02		0.0		129		0.05		0.19		0.23		91		9.1		15.1		2.7		3.5		21.0		12.32		25		1961		0.25		3.52		0.10		0.12		3.34				9.76

		2048		7.19		3849		207		1077		457		5590		2.04		0.0		123		0.04		0.16		0.20		86		8.6		14.4		2.6		3.6		21.4		12.03		24		1973		0.23		3.45		0.09		0.11		3.31				9.33

		2049		7.07		3888		186		1098		466		5639		2.06		0.0		118		0.04		0.13		0.17		82		8.2		13.7		2.5		3.6		21.9		11.77		24		1985		0.22		3.38		0.09		0.11		3.29				8.91

		2050		6.97		3927		168		1120		476		5690		2.08		0.0		113		0.04		0.11		0.15		78		7.8		13.0		2.3		3.7		22.3		11.54		23		1996		0.20		3.31		0.08		0.10		3.28				8.50

		Total		1549												93		59				21.07				51		8305						228		110		660		1979.38		2089

		Post2050		251												207		1								9		1695						172		40		240

		Ultimate		1800												300		60								60		10000						400		150		900.0		2620.00		2770

																																								986.26





Chart1

		1930		0.0014015		0.06367425		0.35332917		0.055115		0.02031225				0.0000000124		0.0762975771

		1931		0.001803		0.082782		0.365978		0.06132		0.01752				0.0000000151		0.0778546705

		1932		0.0022045		0.07860275		0.37187325		0.067525		0.01752				0.0000000184		0.0794435413

		1933		0.002606		0.0787305		0.38456095		0.07373		0.017739				0.0000000225		0.081064838

		1934		0.0030075		0.088549		0.4281647		0.079935		0.02042175				0.0000000275		0.0827192225

		1935		0.003409		0.09247275		0.4542965059		0.08614		0.02228325				0.0000000336		0.0844073699

		1936		0.0038105		0.0947175		0.4730179536		0.092345		0.023214				0.0000000411		0.0861299693

		1937		0.003869		0.0984405		0.5012830669		0.1022		0.028032				0.0000000502		0.0878877238

		1938		0.0053655		0.10439		0.5183836546		0.111617		0.02819625				0.0000000613		0.0896813508

		1939		0.009125		0.11043075		0.553173968		0.1128215		0.03066				0.0000000748		0.0915115824

		1940		0.009855		0.11130675		0.5058264032		0.0953745		0.020805				0.0000000914		0.0933791657

		1941		0.009928		0.1210705		0.5758215034		0.067671		0.03399975				0.0000001116		0.095284863

		1942		0.011607		0.1157415		0.4633021114		0.096506		0.0222285				0.0000001363		0.097229452

		1943		0.0146		0.10287525		0.5075163726		0.1045725		0.026937				0.0000001665		0.0992137266

		1944		0.013286		0.13999575		0.5769469369		0.140963		0.038544				0.0000002034		0.1012384965

		1945		0.008395		0.04161		0.6051987125		0.186734		0.0485085				0.0000002484		0.1033045883

		1946		0.0111325		0.05986		0.6566267435		0.2482		0.058204725				0.0000003034		0.1054128452

		1947		0.0124465		0.07811		0.7366862879		0.2967085		0.0651963				0.0000003706		0.1075641277

		1948		0.0160965		0.095995		0.8397057214		0.4046755		0.0732993				0.0000004526		0.109759314

		1949		0.020002		0.11461		0.879976366		0.50078		0.072352125				0.0000005528		0.1119993

		1950		0.028178		0.13286		1.0077244931		0.6215585		0.0820155				0.0000006752		0.114285

		1951		0.0345655		0.16206		1.1082446033		0.674958		0.09332685				0.0000008247		0.13413

		1952		0.04168665		0.196735		1.2095479798		0.728759		0.09882375				0.0000010073		0.14532

		1953		0.04649005		0.23433		1.2308795682		0.8658676		0.09577965				0.0000012303		0.159615

		1954		0.05629395		0.27959		1.347857456		0.9419555		0.1026015				0.0000015027		0.172305

		1955		0.0654445		0.35989		1.5459044274		1.126244		0.11826				0.0000018354		0.200595

		1956		0.068912		0.446395		1.6706167683		1.164715		0.13587855				0.0000022418		0.198255

		1957		0.0825995		0.54458		1.7989505719		1.21545		0.1527525				0.0000027381		0.21114

		1958		0.0886585		0.6424		1.8383729941		1.465694		0.14262375				0.0001449643		0.237435

		1959		0.091469		0.75044		1.9370723095		1.58629		0.147825				0.0001905998		0.25902

		1960		0.103587		0.86432		2.1493779679		1.83303		0.15521625				0.0005608842		0.28116

		1961		0.1090255		0.98185		2.3384204601		1.969175		0.1603686167				0.0063162138		0.302085

		1962		0.1141355		1.10887		2.6202348355		2.17394		0.1815456492				0.010266133		0.329385

		1963		0.120377		1.23589		2.847941102		2.369945		0.1874141834				0.0107477558		0.363945

		1964		0.1312175		1.34174		3.1731905572		2.707059		0.1898652259				0.0110691436		0.394125

		1965		0.130524		1.45927		3.4912843076		2.897443		0.217846197				0.0074898569		0.422475

		1966		0.1295385		1.59067		3.7604263892		3.2308705		0.2247147074				0.0143625245		0.460395

		1967		0.126363		1.72207		4.1363288908		3.45582		0.2370307051				0.028882972		0.49986

		1968		0.1194645		1.83084		4.6750987567		3.8550935		0.2891118672				0.0661232913		0.54213

		1969		0.1166905		1.93888		5.2634447953		4.1359245		0.2966248603				0.0740452474		0.594165

		1970		0.112858		2.08196		5.9729125213		4.591189		0.304754195				0.0824177298		0.585819

		1971		0.10922625		2.25132		5.9771596593		5.478285		0.33462835				0.0795062567		0.629208

		1972		0.111763		2.39221		6.1403984151		5.82175		0.34830125				0.0727195605		0.7072128

		1973		0.1080035		2.5915		6.736062458		7.2960945		0.24264835				0.0722451914		0.802638

		1974		0.099134		2.81634		6.6991745136		7.7353355		0.16736345				0.0701470779		0.8602686

		1975		0.15185825		3.04629		6.2799401775		6.8985		0.15818735				0.0692136869		0.8910126

		1976		0.19797235		3.277335		6.760146579		7.436875		0.22143455				0.062512937		0.994032

		1977		0.2695744		3.54123		7.0276300963		7.477025		0.20818505				0.0562693336		1.0445652

		1978		0.4951298		3.75877		7.1519696724		7.0518		0.4109462				0.3065471588		1.1288178

		1979		0.631231		3.89163		7.5770703315		7.2051		0.22744245				0.4796997803		1.17189968

		1980		0.8359522		4.02084		7.3335647463		6.14295		0.1428975				0.5551990298		1.22595648

		1981		0.8419017		4.08581		6.7799815066		5.2341		0.17335675				0.6044678977		1.25850816

		1982		0.91825605		4.11939		6.7552844886		4.075955		0.2284535				0.6154681824		1.24260864

		1983		1.070764		4.14567		6.7693014248		3.81425		0.22799725				0.6191238123		1.2475008

		1984		1.19248055		4.112455		7.1495809261		3.65876		0.201699				0.6343428389		1.36124352

		1985		1.29345415		3.9858		7.4493021888		3.2329145		0.21803275				0.6360056211		1.40357952

		1986		1.35521945		4.11939		7.4616594835		3.9383865		0.251023275				0.6762307759		1.43359104

		1987		1.45051		4.17852		7.461258655		3.999086		0.269510525				0.6921696781		1.50556224

		1988		1.4567734		4.170125		7.7076237236		4.445189		0.2524705				0.7321052424		1.56774912

		1989		1.5725806		4.06537		8.078326788		5.109197		0.2506601				0.7141671666		1.61874048

		1990		1.387073		3.75877		8.577437297		5.346374		0.294582375		0.017306352		0.671531656		1.69068

		1991		1.5219405		3.36165		8.9014290593		5.1139055		0.3369461		0.020584476		0.6539865065		1.761855

		1992		1.6086645		2.88058		8.9138334548		5.5042		0.356021		0.029789612		0.6466856004		1.81551

		1993		1.6904245		2.595515		8.8771579247		5.794521		0.36297425		0.045578824		0.6060827621		1.8907

		1994		2.0226475		2.31994		9.1010661401		5.82905		0.35384925		0.074013531		0.5786083436		1.93158

		1995		2.1273295		2.263		9.4492483814		5.885625		0.38629775		0.0974258		0.5667236521		2.002025

		1996		2.239932		2.193285		9.8526353924		5.95899		0.4115375		0.124827036		0.5279972898		2.03524

		1997		2.263438		2.23234		10.2604782535		6.2432885		0.46302805		0.188654075		0.5050430162		2.088165

		1998		2.251393		2.21482		10.253487275		6.570438		0.491748075		0.264259		0.4236159818		2.14109

		1999		2.300157		2.16445		9.953131875		6.385237		0.440921825		0.348144029		0.3844273108		2.16007

		2000		2.306362		2.308625		10.2094004		6.766516		0.513628		0.428191591		0.3713700716		2.279

		2001		2.238034		2.474992		10.17083815		6.519192		0.5582675		0.9169		0.359565289		2.3779549539

		2002		2.1937595		2.702679		10.0622324		5.83708		0.66312835		1.1755275839		0.3491080943		2.5400081804

		2003		2.1257272862		2.99884		10.1847226314		6.473275		0.779477137		1.3237888813		0.3401244046		2.709644441

		2004		1.987468392		3.148782		10.3993829542		6.6249875		0.8992866773		1.8594414601		0.3327728179		2.8871728699

		2005		1.8583665812		3.3062211		10.3000446648		6.80648375		0.9593382883		2.4042331224		0.3272504568		2.973788056

		2006		1.7378310486		3.438469944		10.1707947722		6.885132125		1.0049026542		2.7579689122		0.3237996025		3.0630016977

		2007		1.6252907757		3.5416240423		9.8650541898		6.8917880631		1.053818521		3.0184511864		0.3227150627		3.1548917486

		2008		1.5202129497		3.6124565232		9.5299098855		6.9017395408		1.1063453641		3.0447261279		0.3243520981		3.2495385011

		2009		1.4221003993		3.6485810884		9.2559986627		6.8632860955		1.1627631056		3.0954101918		0.3291345571		3.3470246561

		2010		1.3304892023		3.6485810884		8.9886586644		6.8294442084		1.2233737364		3.1339155389		0.3375626043		3.4474353958

		2011		1.2478965779		3.3934370586		8.7290430591		6.796386879		1.278957818		3.181540396		0.3502190444		3.5508584577

		2012		1.1670611148		3.1561340051		8.4276331739		6.7640957214		1.3304789979		3.2152211291		0.3677727123		3.6573842114

		2013		1.0915409749		2.9354255541		8.2164711961		6.6591076365		1.3767247966		3.1861233737		0.3909766964		3.7671057377

		2014		1.020983569		2.7301512451		7.9425556019		6.5559877553		1.4165592456		2.9872627995		0.4206582739		3.8801189099

		2015		0.9550598299		2.5392317685		7.6847921569		6.4553204628		1.4489737661		2.8716896849		0.4576964086		3.9

		2016		0.8934626366		2.3616632909		7.434773474		6.3570472333		1.4731352414		2.4867346886		0.5029816151		3.9

		2017		0.8359053448		2.196512177		7.1926809906		6.2611109426		1.4977799463		2.1688527671		0.557352198		3.9

		2018		0.7821204154		2.0429100805		6.9573194153		6.1674558344		1.5229175452		2.0088764044		0.6215008078		3.9

		2019		0.7318581362		1.9000493785		6.7340318097		6.0760274875		1.5485578961		1.8251739188		0.6958466605		3.9

		2020		0.6848854286		1.7671789255		6.5073806957		5.9867727836		1.574711054		1.5818780402		0.7803726312		3.9

		2021		0.6409847346		1.6436001032		6.3068771394		5.8845144644		1.6013872751		1.2819148861		0.8744337948		3.9

		2022		0.5999529789		1.528663148		6.1169295861		5.7846193954		1.6285970206		1.1229975025		0.9765555052		3.9

		2023		0.5616006003		1.4217637341		5.9370494468		5.6870770547		1.656350961		0.9843374469		1.0842541694		3.9

		2024		0.525750648		1.3223397962		5.7668264292		5.591831847		1.6846599802		0.8618038134		1.1939296327		3.9

		2025		0.4922379391		1.2298685742		5.6058810706		5.4988294954		1.7135351798		0.7554119006		1.3008885676		3.9

		2026		0.4609082721		1.1438638648		5.4630870786		5.3987936541		1.7318116847		0.6644919411		1.3995549425		3.9

		2027		0.4316176931		1.0638734648		5.3289471721		5.3008491684		1.7503419576		0.5878246254		1.4838982789		3.9

		2028		0.4042318118		0.9894767934		5.2029939808		5.205120422		1.7691299563		0.5118297387		1.5480605252		3.9

		2029		0.3786251627		0.9202826812		5.0649139754		5.1115563348		1.7881797067		0.4347746887		1.5870970938		3.9

		2030		0.3546806092		0.8559273133		4.9252017337		5.0201070199		1.8074953035		0.3909504622		1.5976892765		3.9

		2031		0.3322887883		0.7960723163		4.7935517355		4.9307237557		1.8270809123		0.1887885334		1.5786623177		3.9

		2032		0.3113475914		0.7404029792		4.6852303677		4.8278235726		1.8469407704		0.1589195602		1.5311752598		3.9

		2033		0.2917616811		0.6886265989		4.5845522092		4.7268812776		1.8670791879		0.1341885477		1.4585310685		3.9

		2034		0.2734420393		0.6404709408		4.4458732627		4.6281243313		1.8875005499		0.1136434376		1.3656585304		3.9

		2035		0.2563055459		0.5956828079		4.3150103418		4.5315040988		1.9082093169		0.0965107249		1.2583998079		3.9

		2036		0.2402745861		0.5540267092		4.1917377515		4.4369730509		1.9292100267		0.0821670365		1.1427693728		3.9

		2037		0.2252766836		0.5152836214		4.0759705906		4.3444847388		1.9505072961		0.0701116737		1.0243271027		3.9

		2038		0.2112441581		0.4792498377		3.9676542323		4.2539937686		1.9480158214		0.0599424294		0.9077499929		3.9

		2039		0.1981138065		0.4457358966		3.8667653718		4.1654557777		1.9482393811		0.0513353879		0.7966216587		3.9

		2040		0.1858266044		0.4145655853		3.7733132889		4.0788274101		1.9509419364		0.0440285898		0.6934089146		3.9

		2041		0.1743274282		0.385575014		3.6873413424		3.994066294		1.9559116233		0.0378090767		0.5995693581		3.705

		2042		0.1635647961		0.3586117532		3.60892871		3.9111310184		1.962958345		0.0325027343		0.5157305639		3.51975

		2043		0.1534906252		0.3335340333		3.5381923954		3.8299811114		1.9719116052		0.0279663706		0.4418919726		3.3437625

		2044		0.1440600061		0.3102099984		3.4752895226		3.7505770183		1.9826185589		0.0240815465		0.3776163165		3.176574375

		2045		0.1352309921		0.2885170132		3.4204199406		3.6728800805		1.9949422575		0.0207497633		0.3221924929		3.0177456562

		2046		0.1269644018		0.2683410185		3.3738291653		3.596852515		2.0087600701		0.017888692		0.27476331		2.8668583734

		2047		0.119223636		0.249575931		3.3358116879		3.5224573939		2.0239622627		0.0154292047		0.2344188956		2.7235154548

		2048		0.1119745063		0.2321230862		3.3067146815		3.449658625		2.0404507197		0.0133130203		0.2002604219		2.587339682

		2049		0.1051850748		0.2158907188		3.2869421428		3.3784209325		2.0581377936		0.0114908256		0.1714402047		2.4579726979

		2050		0.0988255051		0.2007934808		3.2769595076		3.308709838		2.0769452695		0.0099207638		0.147184167		2.335074063
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