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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
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The General Depletion Picture
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340 Shell shoots the Messenger

The US investment group, Knight Vinke, which represents a major California pension fund (Calpers), evidently engineered a palace revolution to depose Sir Phillip Watts, the executive chairman of Shell, who was honest enough to reclassify some of the Company’s Proved Undeveloped Reserves. He deserves a medal not the scrap heap, although admittedly he failed to properly control the corporate image-makers with their famous but unattainable scenarios, carrying such heroic titles as The Spirit of the Coming Age. It sounds like killing the messenger of bad news, a mediaeval practice.

Lord Oxburgh, the new interim Non-executive Chairman, read geology at Oxford, and surely understands the essential geological constraints to oil production. There is in fact little possibility of Shell replacing by exploration the reserves removed from the books by honest Watts. In fact, the investigation into Shell’s affair reveals that its last significant discovery was in 1998. 

The sooner the Company admits to depletion the better. ExxonMobil already eloquently set the scene when it published a plot showing that world discovery has been in relentless decline for about forty years (see p.2). This decline was despite a worldwide search, always aimed at the best remaining prospects; despite all the technological progress; and despite a very favourable economic regime that passed most of the cost of exploration on to the unconscious taxpayer. Shell evidently dedicated itself to the ever more difficult task of finding and producing oil in the ground, whereas the other major companies did their exploration on Wall Street, merging with their failing former competitors. 

Shell’s future success depends on developing a strategy to provide for the profitable decline of its empire. It can withdraw from futile exploration ventures, dispose of downstream facilities as throughput declines, shed loyal staff on equitable terms, and move to be the prime trader of remaining Middle East oil. It can surely develop a very profitable future once it recognises that history is history, and moves on to face the reality of the future squarely. Phil Watts did his best to do so, evidently putting a misplaced trust in shareholder loyalty.

As many as 120 investigators from the Securities and Exchange Commission evidently descended on Shell’s offices in Holland, and were no doubt responsible for a further write-down of its reserves. Shell was probably reporting what was producible rather than what was in production at the present time. Meanwhile, across the Atlantic, the El Paso Company reduced its reserves by 41 percent. It looks as if a general pattern is unfolding.      

341. Saudi Reserves

In the last Newsletter, we speculated that the Middle East countries were essentially reporting total discovery, not Remaining Reserves. Matt Simmons, the Houston banker, who has taken a keen interest in ASPO’s work, confronted Saudi Aramco at the Center for Strategic and International Studies in Washington with doubts about the accuracy of its reported reserves. According to the Oil and Gas Journal of February 25th, the Sauds responded by claiming that they could sustain production at 10-15 Mb/d until 2054, assuming they used 68% of their Proved & Probable Reserves. 

This sounds utterly implausible. The statement of using 68% of Proved & Probable Reserves sounds as if it really means 68% of Proved & Probable oil-in-place. Also, claiming static production until 2054, which is an odd date to select, sounds suspiciously like a Reserve to Production Ratio of 50. It simply divides remaining reserves by current production, ignoring natural depletion.

Lord Browne, the Chief Executive of BP, used the same stratagem at the last Davos Summit by saying that he expected production to reach a “maximum” within a few years, and begin to run out fifty years hence. The audience was successfully led to suppose that the “maximum rate” could be sustained for fifty years, when the term “maximum” actually meant peak followed by decline for fifty years to exhaustion.

We may decode the Saudi message in the following manner. With current production at about 3.1 Gb/a, an R/P ratio of 50 would deliver Remaining Reserves of 155 Gb. Past production amounts to 97 Gb, meaning that the total discovered is 252 Gb. This is not far from the 259 Gb reported as reserves, which are depicted as Remaining Reserves, when in reality they are Original Reserves, ignoring production. Alternative recovery assumptions readily explain this small discrepancy. If the 252 Gb estimate is based in a 68% recovery factor, the oil-in-place would be 370 Gb. Applying a rounded 70% recovery returns the published 259 Gb value. Sherlock Holmes could not have done better.

The current tentative update of the ASPO model gives 144 Gb as future production from known Saudi fields (i.e. Reserves), but now seems too high, working out to be a 65% recovery, assuming the 370 Gb of oil-in-place. A more reasonable average 50% recovery factor for the diverse fields of Saudi Arabia, some with heavy oil, delivering reserves of only 88 Gb. Even if intensive infill drilling and superior reservoir management, applying all the latest techniques, could lift the recovery, it would do no more than support tail-end production, having a negligible impact on peak rate. 

Aramco announced that it is using multiple branched horizontal wells in Ghawar, its largest field, to hold production as high as possible at the expense of accelerating depletion. The poor old lady really is coming to the end of her life, and she may be spared any lengthy terminal suffering, as these wells die overnight when the water reaches them. 

Engineers familiar with the field explain its unusual features. A tar deposit has formed at the oil water contact, which impedes the natural water drive in the east, explaining the practice of massive water injection above the tar mat along the periphery. There is an active water drive on the west flank, giving a tilted oil-water contact. The engineers think that a recovery factor of 50-55% is the best to be hoped for from any traditional extraction process.

In short, the Saudis appear to be not only reporting what they have found, not what remains, but being excessively optimistic about how much of what they have found is recoverable.    

In any event, the confrontation in Washington did stress the need for greater transparency, which seemed to be accepted to a degree by the Saudi spokesman. The Saudi Royal Family has a strong position in western stockmarkets. It has no reason to wish to see them fall, as would likely happen if the investment community began to grasp the dire energy crisis facing the World. The Kingdom supplies 12% of the World’s oil, so any doubts about its capacity would seriously undermine market confidence. But a simpler explanation might be that no one wants to pluck up courage to tell the King that his wells are running dry. The fate of such messengers is well-known, as the Shell chairman discovered. But the oil traders for their part begin to understand, marking up the price after the Saudi statement. The US Senate also passed an amendment to cancel the delivery of 53 million barrels of oil planned for the Strategic Petroleum Reserve to ease soaring gasoline prices  

Not long afterwards, Saudi Arabia announced that it had signed major contracts with Russian and Chinese companies to develop the country’s gas. Ghawar contains under-saturated oil, such that it lacks a gas cap, but the government is keen to develop industry based on gas supply. It therefore depends on the development of deep gas in the Permian Kuf Formation, derived from Silurian source rocks in an entirely different petroleum system, also present beneath Ghawar. The Kuf reservoirs are characteristically patchy and difficult. It also says something about China’s desperate need for imports (Item 342 below). Perhaps they hope (and may have agreed) for a greater share of Saudi’s oil, if they contribute to its internal gas supply. Russia’s interest may be geopolitical, hoping to replace the United States as the premier power in the region, where it would likely be welcomed. The Sauds might hope that a Russian and Chinese presence would lessen the risk of suffering the same fate as Iraq, where it is reported that 20,000 died in the course of the invasion (Guardian 16-3-04). Additional indirect casualties from the consequential breakdown of the health service and the outbreaks of cholera when the water treatment plants shut down can be assumed. If this is the cost of imposing democracy, a euphemism for open markets, some might prefer to stick with alternative political systems, whatever their shortcomings. 

342. Country Assessment - China

China covers an area of about 10 million km2 , being surpassed in size only by Russia and Canada. It supports a population of about 1.2 billion people, amounting to one-fifth of the World’s total. They are made up of different tribal and ethnic groups, speaking a diversity of languages. Archaeological research shows that some of the earliest members of Homo Sapiens lived in China. It is a land of great diversity, ranging from highlands in the west at an altitude of as much as 4000m, through dissected mountainous county, to the borderlands of the South China Sea. Its mountainous character helps explain the diversity of its people and the fact that it remained isolated from the rest of the World for much of its history. 

China lies at the junction of two climatic systems. The Siberian system to the north delivers arid deserts with an extreme range of temperature, while the Pacific to the southeast brings rain and more moderate fertile conditions. Three major river systems, including the Yangtze, flow eastwards through the country, providing heavily populated, fertile valleys. Shanghai is the largest town with 7 M inhabitants, followed by the capital, Beijing, with 6 M.

The long history of China, with its many cultural flowerings, which spanned at least 4000 years as empires and dynasties waxed and waned, but need not concern us here, save to mention various Mongol invasions from the northwest. By the early 19th Century, the country was coming under Western influences, principally related to the opium and tea trades. Britain imported tea, but exported opium from India to balance the books. It led to the First Opium War in 1840 when Britain sent a military expedition to China, resulting in the secession of Hong Kong, which became a British colony, and the opening of five ports to foreign trade. Furthermore, a certain rivalry developed between Britain, France, Russia and later Germany for bringing China into their spheres of influence to foster trade. There were also religious conflicts with opposition to the arrival of Christian missionaries, and clashes with the large Muslim community of the western territories. In summary, a long period of turmoil, revolt and foreign intervention ensued, limiting economic development and at times causing great suffering and loss of life.  

China supported the Allies during the First World War, sequestering German and Austrian assets, which opened the door to Japanese penetration. The inter-war years saw the emergence of competing Nationalist and Communist movements, backed by a new intellectual class, opposed to the great disparities of wealth and influence, as well as foreign commercial intrusion. Japan sought to strengthen its grip on China by taking Manchuria and other territories, but triggered resistance that led to the emergence of Communist armies which fought their way east in what became known as the Long March. Mao Zedong and other Communist leaders, who later came to prominence, led these endeavours. They were opposed by the Nationalists under General Chiang Kai-Shek, as civil war erupted notwithstanding the Japanese threat, but by 1937 they had patched up an uneasy co-operation in the face of a full scale war with Japan. Chiang Kai-shek emerged as the national leader, supported by his impressive wife, who evidently wore the trousers, although his conflict with the Communists remained not far beneath the surface.

Japan had early victories, partly with the help of air power, taking territories in the east of the country, including Nanking, but Chinese resistance was unbroken. The outbreak of the Second World War brought military and financial support from the Soviet Union and the United States. The defeat of the Japanese by a British Army in Burma led to more direct foreign military intervention, with the US Air Force taking part in actions over mainland China. Indeed, Roosevelt sought unsuccessfully to place General Stillwell in charge of all Chinese forces. Meanwhile, Communist-led resistance developed a political grip behind the Japanese lines, such that by the end of the war the Communists were in de facto control of large sections of the country. By 1949, they had cemented their power, declaring The People’s Republic of China as a full-blown Communist State. Land reform swept the country, bringing hope to the suffering peasantry. The Nationalists managed to hold on to the Chinese island of Taiwan, which with US support has remained independent. Comparable conflicts were also affecting the adjoining territory of Korea, where war broke out in 1950 between a Communist north, backed by China and the Soviet Union, and a Nationalist south backed by the United States and its allies. It ended in stalemate in 1953.      

The 1960s saw a certain retreat from doctrinaire communism with the downsizing of State farms and industries, although Mao Zedong tried to maintain his vision with the Cultural Revolution and the Red Guards who sought to rule daily life on almost military lines. Mao Zedong suffered a serious stroke in 1972 and died four years later. 

Deng Xiaoping emerged as a successor with a reforming mission to move China into a more capitalist and international direction, which gathered momentum after the fall of the Soviets in 1990, and his own death in 1997. This paved the way for the return of Hong Kong to China in 1997, when the British lease, signed in 1842, expired. 

The rampant industrialisation and commercialisation of China in recent years may not be sustainable in energy terms. Its oil industry was developed by State-controlled entities, which were probably able to conduct efficient exploration in a scientific manner, freed of the commercial distortions of the West. The truth is that it is not a particularly prospective territory as explained more fully below. 

In the face of these limited resources, the country has embarked on a massive hydroelectric scheme, known as the Three Gorges Scheme. The dam, costing $24 billion, is a mile wide and 170 m high. It will provide 18 M kw, or 10% of China’s electricity, but at a cost of flooding precious farm land and displacing two million people. The food supply for the immense population is failing with the depletion of the aquifers and the advance of deserts. The Communists did introduce draconian birth control measures, but famine now becomes the more likely mechanism by which to match population with the limited carrying capacity of the largely barren and mountainous lands where the Chinese live. Over-grazing and dustbowls are rendering large tracts of the interior uninhabitable (see Brown L.R.,2003, Plan B,  W.W.Norton). The worldwide energy crisis that unfolds in the years ahead is likely to have a devastating effect on China and its new aspirations to become an industrial dynamo. 

In geotectonic terms, China also lies between the Siberian Shield and the Pacific Oceanic Plate. It is broadly divided into two provinces. In the remote west behind Himalayas, lie several compressional basins, including [image: image5.wmf]0 
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the large Tarim Basin, which has a deep prospective Palaeozoic sequence. A series of Mesozoic and Tertiary basins in the east is bounded by a major shear zone, which in turn gives way to a large continental shelf bordering back-arc basins at the edge of the Pacific Plate.

The principal source-rocks occur in Cretaceous and early Tertiary lake-bed deposits, giving waxy crudes that cause production problems. The Sagliao Basin in the northeast contains the giant Daquing Field, found in 1959. To the south lie the North China basins, holding almost half of the country’s known oil. One of them has given the giant Shengli Field, found in 1984 with about 1 Gb. An offshore extension into the Gulf of Bohai has yielded some modest discoveries. 

The continental shelf was opened to Western companies in the 1980s but has yielded little, save for a sizeable gas field near Heinan Island. Much misplaced media interest has been directed at the Spratly Islands, north of Borneo, whose ownership is in dispute with several neighbouring countries including China. As so often the case, areas that are for some reason closed to exploration are deemed to be floating on oil.

In general, China has been thoroughly explored but found to have only limited potential due to inadequate source-rocks and a complex tectonic history, meaning that individual fields are for the most part small to moderate in size. Production operations have not been blessed with the most advanced technology, but those limitations were partly compensated for by close drilling.

Desultory exploration commenced early in the last Century, but did not take off until in earnest until after the Second World War when relative political stability was imposed by the Communists. Discovery peaked in 1959 with the giant Daquing Field, at which point some 300 wildcats had been drilled. Exploration was stepped up subsequently with the drilling of some 2000 further wildcats, but the results have been discouraging. It seems that a total of about 55 Gb have been discovered, of which 30 Gb have been produced. Future discovery is here estimated at about 6 Gb. Production commenced in 1942, rising gradually to 3.4 Mb/d in 2003, which corresponds to the midpoint of depletion, meaning that it is likely to be close to peak. If so, production is set to decline at about 4% a year to respectively 2.5 Mb/d by 2010 and 1.7 Mb/d by 2020. China’s consumption has been growing rapidly from 0.2 Mb/d in 1965 to 5.4 Mb/d last year, making it second only to the United States. Two million new cars have taken to the roads over the past twelve months. Imports have risen to 2Mb/d and are set to grow still higher as indigenous production declines, unless the economy slumps, as seems almost inevitable.

The gas situation is rather more promising, with indicated reserves of about 115 Tcf.  Attention is now turning to the remote Tarim Basin, which, according to reports, is expected to yield as much as 35 Tcf. Gas consumption stands at about 1 Tcf/a, which is set to expand as new pipelines are constructed.  

China appears to be well aware of its energy predicament. Its companies have sought to secure stakes in Middle East oil, especially in Iran and Iraq, and it has also recently signed a contract to exploit Saudi Arabia’s gas, as mentioned above. It is involved in a heavy oil project in Venezuela, and ambitious pipelines to Central Asia and Siberia for both oil and gas are under active consideration. It does have substantial coal reserves, on which it will increasingly have to rely, possibly with adverse environmental consequences.

China’s long-suffering people have known a history of strife and turmoil, and have endured much poverty in a land incapable of supporting their numbers. The looming energy crisis means that the recent economic miracle can only be short-lived. The long walk back to the paddy fields is likely to be fraught with tension and turmoil by a disillusioned people. It will test the iron grip of the government  to avoid the break-up of the country into tribal regions under warlords, especially as food production suffers from the depletion of aquifers and progressive desertification in the vast interior. Urban conditions may become exceedingly difficult, adding to the pressure for emigration. The growing critical dependence on Middle East imports puts China on a geopolitical collusion course with the United States. Mr Greenspan urges China to float its currency, which is currently pegged to the dollar. He presumably hopes that the US would benefit from a stronger yuan (the Chinese currency), diminishing the massive trade imbalance, which has even prompted the US to place a tariff on [image: image6.wmf]0 
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imported Chinese brassieres. The workings of international finance are indeed remarkable.   

 343. Running Out of Oil - and Time

There has recently been a spate of articles in journals, newspapers and financial newsletters about peak oil and depletion. At least four books on the subject are in progress. One of them is reviewed below by the Los Angeles Times. It seems that at long last the ASPO message is being heard. The ASPO  website (www.peakoil.net) receives as many as 20 000 “hits” a month, demonstrating the substantial influence it is already having. It may eventually shame the governments and institutions to wake up to the reality of the situation. Certainly, the oil companies are changing their stance, as they can no longer hide the failing results of exploration. Their cupboards of under-reported reserves from past discovery are almost bare.

The Los Angeles Times Editorial

Sunday 07 March 2004

Panic will strike if we're not prepared with new technologies. Paul Roberts writes about the energy industry for Harper's Magazine and other national publications. His new book, "The End of Oil: On the Edge of a Perilous New World," will be published in May.
SEATTLE — The news last month that the vast Saudi oil fields are in decline is a far bigger story than most in the media, or the United States, seem to realize. We may begrudge the Saudis their 30-year stranglehold on the world economy. But even the possibility that the lords of oil have less of the stuff than advertised raises troubling questions. How long will the world's long-term oil supplies last? As important, what will the big importing nations, like the U.S., do the day world oil production hits its inevitable peak?

For more than a century, Western governments have been relentlessly upbeat about the long-term outlook for oil. Whenever pessimists claimed that supplies were running low — as they have many times — oil companies always seemed to discover huge new fields. It's now an article of faith among oil optimists, including those in the U.S. government, that global oil reserves won't run out for at least four decades, which seems like enough time to devise a whole suite of alternative energy technologies to smoothly and seamlessly replace oil.

But such oil optimism, always questionable, is now more suspect than ever. True, we won't "run out" of oil tomorrow, or even 10 years from now. But the long-term picture is grim. In the first place, it's not a matter of running out of oil but of hitting a production peak. Since 1900, world oil production — that is, the number of barrels we can pump from the ground — has risen in near-perfect step with world oil demand. Today, demand stands at about 29 billion barrels of oil a year, and so does production. By 2020, demand may well be 45 billion barrels a year, by which time, we hope, oil companies will have upped production accordingly.

At some point, however, production simply won't be able to match demand. Oil is an exhaustible resource: The more you produce, the less remains in the ground, and the harder it is to bring up that remainder. We won't be "out of oil"; a vast amount will still be flowing — just not quickly enough to satisfy demand. And as any economist can tell you, when supply falls behind demand, bad things happen.

During the 1979 Iranian revolution, the last time oil production fell off significantly, world oil prices hit the modern equivalent of $80 a barrel. And that, keep in mind, was a temporary decline. If world oil production were to truly peak and begin a permanent decline, the effect would be staggering: Prices would not come back down. Any part of the global economy dependent on cheap energy — which is to say, pretty much everything these days — would be changed forever. 

And that's the good news. The term "peak" tends to suggest a nice, neat curve, with production rising slowly to a halfway point, then tapering off gradually to zero — as if, since it took a century to reach a peak, it ought to take another 100 years to reach the end. But in the real world, the landing will not be soft. As we hit the peak, soaring prices — $70, $80, even $100 a barrel — will encourage oil companies and oil states to scour the planet for oil. For a time, they will succeed, finding enough crude to keep production flat, thus stretching out the peak into a kind of plateau and perhaps temporarily easing fears. But in reality, this manic, post-peak production will deplete remaining reserves all the more quickly, thus ensuring that the eventual decline is far steeper and far more sudden. As one U.S. government geologist put it to me recently, "the edge of a plateau looks a lot like a cliff." 

As production falls off this cliff, prices won't simply increase; they will fly. If our oil dependence hasn't lessened drastically by then, the global economy is likely to slip into a recession so severe that the Great Depression will look like a dress rehearsal. Oil will cease to be viable as a fuel — hardly an encouraging scenario in a world where oil currently provides 40% of all energy and nearly 90% of all transportation fuel. Political reaction would be desperate. Industrial economies, hungry for energy, would begin making it from any source available — most likely coal — regardless of the ecological consequences. Worse, competition for remaining oil supplies would intensify, potentially leading to a new kind of political conflict: the energy war. 

Thus, when we peak becomes a rather pressing question. Some pessimists tell us the peak has already come, and that calamity is imminent. That's unlikely. But the optimists' forecast — that we don't peak until around 2035 — is almost as hard to believe. First, oil demand is climbing faster than optimists had hoped, mainly because China and India, the sleeping giants, are waking up to embrace a Western-style high-energy industrialism that includes tens of millions of new cars. Second, even as oil demand is rising, oil discovery rates are falling. Oil can't be produced without first being found, and the rate at which oil companies are locating new oil fields is in serious decline. The peak for world discoveries was around 1960; today, despite astonishing advances in exploration and production technology, the industry is finding just 12 billion new barrels of oil each year — less than half of what we use. This is one reason that oil prices, which had averaged $20 a barrel since the 1970s, have been hovering at $30 for nearly a year. 

Oil companies, not surprisingly, are getting anxious. Despite the fact that the current high oil prices are yielding massive company profits, companies are finding it harder and harder to replace the oil they sell with newly discovered barrels. On average, for every 10 barrels an oil company sells, its exploration teams find just four new barrels — a trend that can go on only so long. Indeed, most Western oil firms now say the only way to halt this slide is to get back into the Middle East, which kicked them out during the OPEC nationalizations of the 1960s and '70s. This has, in fact, become the mantra of the oil industry: Get us back into the Middle East or be prepared for trouble. And the Bush administration seems to have taken the message to heart. 

Now, of course, the Middle East is looking less and less like the Promised Land. Western analysts have long feared that the Saudis and other oil-state leaders are too corrupt, unstable and bankrupt to step up their oil production fast enough to meet surging world demand. Last week's revelations, in which some Saudis themselves expressed doubt over future production increases, have only heightened such concerns. 

Put another way, we may not be able to pinpoint exactly when a peak is coming, but recent events suggest that it will be sooner than the optimists have been telling us — perhaps by 2020, or even 2015 if Asian demand picks up as fast as some analysts now expect. What this means is that we can no longer sit back and hope that an alternative to oil will come along in time. Such complacency all but ensures that, when the peak does arrive, our response will be defensive, costly and hugely disruptive. Instead, we must begin now, with every tool at our disposal, to find ways to get "beyond petroleum" if we are to have any hope of controlling the shift from oil to whatever comes next.                                     (Reference furnished by Prof. Rui Rosa)
344. New Zealand faces an energy crisis too

The oil companies really are changing their tune: here BP, surprisingly, admits to a looming energy crisis in New Zealand 

Mar 8, 2004 - Reuters Power News 
Author(s): Reuters

 
By Joanne Collins AUCKLAND, March 8 (Reuters) - New Zealand could suffer a severe energy shortage by the end of the decade unless it finds new sources of fuel by late 2006, BP executive Peter Griffiths said on Monday. The managing director of BP Oil (NZ) Ltd is not foreshadowing a California-style blackout but says the situation is dire. "By around 2008 there is a real risk there will be insufficient gas to fire our existing suite of power stations," he told Reuters on the sidelines of an energy conference in New Zealand. "If we do nothing we won't have enough electricity towards the end of the decade." With the cornerstone Maui gas field due to run dry in 2007 and around a third of New Zealand's electricity generated by gas-fired power plants, Griffiths said the first priority should be to hunt for domestic gas and put out the challenge to smaller explorers. "Four million people scattered over an area the size of Oregon in California just doesn't really create much of a prize for an organisation of BP's size and so smaller niche players and niche fields are what are needed." He said the government had made policy changes to encourage exploration that did not go far enough and proposed it make the upfront investment to lure explorers.

"We need to put some money into it. Giving people tax breaks and royalty breaks -- you have to have actually found something in order to collect any of that." BP, which has had a presence in New Zealand for 58 years, pulled out of the upstream sector in the late 1980s. It currently has a 23 percent stake in the country's only oil refinery. Royal Dutch/Shell, the only oil major involved in exploration in the country, said last year it would scale back spending in New Zealand after failing to discover significant new reserves in the past two years. Griffiths flagged the need for more investment in plant capacity, saying the country's electricity demand was growing at two-to-three percent a year, a rate that would support a new 350-megawatt (MW) power station being built every two-to-three years. 

GREEN POWER & LNG With no certainty domestic gas finds can fill the gap quickly enough, Griffiths said New Zealand must look more closely at "green power" options and liquefied natural gas (LNG). "Geothermal power production for example, could buy New Zealand more time. "There is somewhere in the region of 300 to 500 megawatts of geothermal power which is undeveloped here." Renewable energy comprises around 22 percent of the country's current energy mix. He said LNG would offer the most certainty and BP would also have a vested interest in seeing it developed. BP would be keen to supply LNG as well as provide technology and shippers but said those wanting the gas might not want to be tied to one supplier, he said.

"How long can you continue to try and find gas before you really have to bank on some certainty, which is what LNG could give New Zealand -- certainty. "There definitely would be gas available for New Zealand in unlimited quantities at a known price, it would be a higher price for sure, but there would be gas and it would be available."                                                                          (Reference furnished by Hugh Sharman) 


345. Further insights into the looming Energy Crisis

The following websites contain useful papers by David Doty addressing the looming energy crisis 
> http://www.dotynmr.com/PDF/Doty_FutureFuels.pdf 
> http://www.dotynmr.com/PDF/Doty_H2Price.pdf 
> http://www.dotynmr.com/PDF/Doty_Practical_Energy_Brief.pdf 

346. The Lights May Go Out Again in Europe
It was famously said in the days before the Second World War that “the lights are going out all over Europe”. The BBC carried a programme on March 10th suggesting that Britain’s growing dependency on Siberian gas for electricity generation exposed it to the serious risk of being plunged into darkness if supply were to be interrupted. A terrorist might blow up a pipeline; a pump station might fail for mechanical reasons; Lenin might turn in his tomb, but whatever the cause, the consequences of a breakdown, even of a temporary nature, would be catastrophic: 

Lives at risk 

Very quickly the south east of England is plunged into darkness; householders are left with no water or electricity, traffic is gridlocked, tube trains are stranded underground and airports closed. 

"Unless we make decisions now our electricity will start to run out within five years," said Professor Ian Fells,  of the World Energy Council and an ASPO member. 

347. ASPO - Third International Workshop in Berlin

Plans advance for the Third International ASPO Workshop on Depletion in Berlin on May 25th and 26th. Key speakers will address Europe’s oil and gas supply in the face of world depletion, and address the social, political and economic consequences. A large number of participants have already signed up with the Secretariat from whom the detailed programme is available. 

Contact: Sabine de Vries at……. s.devries@bgr.de 
348. Investment Community wakes up 

The Dow Jones Newswires and the financial journal, Barron’s, (also reproduced in the Wall Street Journal) have carried articles discussing the depletion issue and peak oil, referring to ASPO and some of its members. While they naturally have to take the so-called balanced view offsetting one position against another, the general thrust of the articles was to alert their readers to an imminent peak of oil supply and its serious consequences.  Two investment banks were interviewed expressing their understanding and concern about the situation  

See Stella Farrington : OIL OVER A BARREL: Good-Bye To Cheap Oil From 2010?

(Series of Six Dow Jones Newswires, stella.farrington@dowjones.com
Half Empty?
Jacqueline Doherty : World oil supplies, while not running out now, may plateau sooner than thought. (Barron’s March 2004) 

349. Energy Politics Concord

An interesting new publication, named Energy Politics, is being issued by the Energy Politics Concord, an organisation that appears to have similar objectives to ASPO. The current issue reproduces a review of Iran from ASPO Newsletter No 32.  Details are available from 

thomdawson@energypolitics.org 

350. Study of Alternative Energies in the United States

A major new study has been issued by the Arlington Institute on the possibilities and need for the United States to shift towards renewable energies. It parades again the tired notion of there being two opposing camps on the depletion issue: one termed The Optimists and the other The Pessimists or Alarmists. This distinction was first coined by the International Energy Agency in an effort to neutralise the study and make sure that Realism should not have a role to play. 

That said, the Arlington study of alternative energy possibilities seems thorough and persuasive. The institute is one of the many influential Washington think-tanks. Its decision to cover this sensitive issue may signal shift in US policy away from resource wars, which offer only temporary palliatives given the universal impact of depletion, to tackle the longer term solutions in terms of waste reduction and the entry of renewable and safe nuclear energies

http://www.arlingtoninstitute.org/energy_movingamerica.htm 

Amory Lovins of the Rocky Mountain Institute is also publishing a book co-funded by the Pentagon, "Winning the Oil End Game: Profitable Energy Security by Mobilizing American Innovation". It is curious that the country’s energy policy now appears to be a concern for the Department of Defense. Since its own supply is dwindling from depletion, it is clearly not in need of defence as such, and the word “Defence” might also not be exactly the best way to describe securing foreign oil by military means. Perhaps a new policy is being proposed after the failure of the Iraq engagement, which may yet be shown to have had an oil dimension following the revelations of the inquiry into 9/11 being conducted in Washington. A new book by Mr Clarke, the former Intelligence Director says that Iraq was already a target long before 9/11, adding that that incident was deemed to have the backing of a foreign State, being far too sophisticated an operation to be attributed to bin-Laden in an Afghan cave.    

351. Future of the Newsletter

Sustainable Energy Ireland and several readers have responded with generous offers of financial support, making it possible to engage a part-time assistant to help administer the Newsletter, the growing volume of e-mail correspondence, and work on updating the depletion model itself. This very positive and gratifying response is greatly appreciated.

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 due acknowledgement, is expressly granted.

Compiled by C.J.Campbell, Staball Hill, Ballydehob, Co. Cork, Ireland
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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		2.695525		10.0693864		5.83708		0.66312835		1.1755275839		0.3491080943		2.5400081804

		2003		2.1257272862		2.83030125		10.3532613814		6.473275		0.779477137		1.3237888813		0.3401244046		2.709644441

		2004		1.987468392		2.9718163125		10.2595274876		6.6249875		0.8992866773		1.8594414601		0.3327728179		2.8871728699

		2005		1.8583665812		3.1204071281		10.1186482536		6.80648375		0.9593382883		2.4042331224		0.3272504568		2.973788056

		2006		1.7378310486		3.2452234133		9.9728433707		6.885132125		1.0049026542		2.7579689122		0.3237996025		3.0630016977

		2007		1.6252907757		3.3425801156		9.6785101809		6.8917880631		1.053818521		3.0184511864		0.3227150627		3.1548917486

		2008		1.5202129497		3.409431718		9.3836161515		6.9017395408		1.1063453641		3.0447261279		0.3243520981		3.2495385011

		2009		1.4221003993		3.4435260351		9.1002203247		6.8632860955		1.1627631056		3.0954101918		0.3291345571		3.3470246561

		2010		1.3304892023		3.4435260351		8.8351502277		6.8294442084		1.2233737364		3.1339155389		0.3375626043		3.4474353958

		2011		1.2478965779		3.2220106932		8.5802932592		6.796386879		1.278957818		3.181540396		0.3502190444		3.5508584577

		2012		1.1670611148		3.0146743051		8.272619219		6.7640957214		1.3304789979		3.2152211291		0.3677727123		3.6573842114

		2013		1.0915409749		2.8206800135		7.9820360722		6.6591076365		1.3767247966		3.1861233737		0.3909766964		3.7671057377

		2014		1.020983569		2.6391692547		7.700739734		6.5559877553		1.4165592456		2.9872627995		0.4206582739		3.8801189099

		2015		0.9550598299		2.4693387131		7.4356538413		6.4553204628		1.4489737661		2.8716896849		0.4576964086		3.9

		2016		0.8934626366		2.3104367669		7.1803079249		6.3570472333		1.4731352414		2.4867346886		0.5029816151		3.9

		2017		0.8359053448		2.161760161		6.9317250255		6.2611109426		1.4977799463		2.1688527671		0.557352198		3.9

		2018		0.7821204154		2.0226508946		6.6902874535		6.1674558344		1.5229175452		2.0088764044		0.6215008078		3.9

		2019		0.7318581362		1.8924933096		6.4613267792		6.0760274875		1.5485578961		1.8251739188		0.6958466605		3.9

		2020		0.6848854286		1.7707113651		6.2442872071		5.9867727836		1.574711054		1.5818780402		0.7803726312		3.9

		2021		0.6409847346		1.6567660888		6.0382760655		5.8845144644		1.6013872751		1.2819148861		0.8744337948		3.9

		2022		0.5999529789		1.5501531909		5.8431700519		5.7846193954		1.6285970206		1.1229975025		0.9765555052		3.9

		2023		0.5616006003		1.4504008331		5.6585153165		5.6870770547		1.656350961		0.9843374469		1.0842541694		3.9

		2024		0.525750648		1.3570675395		5.4838894596		5.591831847		1.6846599802		0.8618038134		1.1939296327		3.9

		2025		0.4922379391		1.2697402433		5.3189005954		5.4988294954		1.7135351798		0.7554119006		1.3008885676		3.9

		2026		0.4609082721		1.1880324587		5.1631864322		5.3987936541		1.7318116847		0.6644919411		1.3995549425		3.9

		2027		0.4316176931		1.11158257		5.0164134893		5.3008491684		1.7503419576		0.5878246254		1.4838982789		3.9

		2028		0.4042318118		1.0400522316		4.8782764473		5.205120422		1.7691299563		0.5118297387		1.5480605252		3.9

		2029		0.3786251627		0.9731248705		4.7032084787		5.1115563348		1.7881797067		0.4347746887		1.5870970938		3.9

		2030		0.3546806092		0.9105042851		4.5370657521		5.0201070199		1.8074953035		0.3909504622		1.5976892765		3.9

		2031		0.3322887883		0.8519133343		4.3795957897		4.9307237557		1.8270809123		0.1887885334		1.5786623177		3.9

		2032		0.3113475914		0.7970927113		4.2305533326		4.8278235726		1.8469407704		0.1589195602		1.5311752598		3.9

		2033		0.2917616811		0.7457997953		4.0897216321		4.7268812776		1.8670791879		0.1341885477		1.4585310685		3.9

		2034		0.2734420393		0.6978075785		3.9569125908		4.6281243313		1.8875005499		0.1136434376		1.3656585304		3.9

		2035		0.2563055459		0.6529036608		3.8319670664		4.5315040988		1.9082093169		0.0965107249		1.2583998079		3.9

		2036		0.2402745861		0.6108893102		3.7147553439		4.4369730509		1.9292100267		0.0821670365		1.1427693728		3.9

		2037		0.2252766836		0.5715785831		3.6051777865		4.3444847388		1.9505072961		0.0701116737		1.0243271027		3.9

		2038		0.2112441581		0.5347975013		3.5031656749		4.2539937686		1.9480158214		0.0599424294		0.9077499929		3.9

		2039		0.1981138065		0.5003832821		3.408682247		4.1654557777		1.9482393811		0.0513353879		0.7966216587		3.9

		2040		0.1858266044		0.4681836179		3.3217239514		4.0788274101		1.9509419364		0.0440285898		0.6934089146		3.9

		2041		0.1743274282		0.4380560021		3.2423219291		3.994066294		1.9559116233		0.0378090767		0.5995693581		3.705

		2042		0.1635647961		0.4098670983		3.1705437424		3.9111310184		1.962958345		0.0325027343		0.5157305639		3.51975

		2043		0.1534906252		0.3834921505		3.1064953673		3.8299811114		1.9719116052		0.0279663706		0.4418919726		3.3437625

		2044		0.1440600061		0.3588144307		3.0503234733		3.7505770183		1.9826185589		0.0240815465		0.3776163165		3.176574375

		2045		0.1352309921		0.335724722		3.0022180125		3.6728800805		1.9949422575		0.0207497633		0.3221924929		3.0177456562

		2046		0.1269644018		0.3141208362		2.9624151457		3.596852515		2.0087600701		0.017888692		0.27476331		2.8668583734

		2047		0.119223636		0.2939071604		2.9312005339		3.5224573939		2.0239622627		0.0154292047		0.2344188956		2.7235154548

		2048		0.1119745063		0.2749942346		2.9089130284		3.449658625		2.0404507197		0.0133130203		0.2002604219		2.587339682

		2049		0.1051850748		0.2572983556		2.8959487951		3.3784209325		2.0581377936		0.0114908256		0.1714402047		2.4579726979

		2050		0.0988255051		0.2407412064		2.8927659129		3.308709838		2.0769452695		0.0099207638		0.147184167		2.335074063
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0.3381898857

20.8991194548

0.356021

0.029789612

0.6466856004

1.81551

11.99847

0.3559893534

20.8791334247

0.36297425

0.045578824

0.6060827621

1.8907

12.1985033333

0.3747256351

21.1187276401

0.35384925

0.074013531

0.5786083436

1.93158

12.3297016667

0.394448037

21.5705028814

0.38629775

0.0974258

0.5667236521

2.002025

12.5673883333

0.41520846

22.0775288924

0.4115375

0.124827036

0.5279972898

2.03524

13.13513

0.4370615368

22.8139597535

0.46302805

0.188654075

0.5050430162

2.088165

13.140425

0.4600647756

23.046518275

0.491748075

0.264259

0.4236159818

2.14109

13.387525

0.4842787111

22.438723375

0.440921825

0.348144029

0.3844273108

2.16007

13.6711016667

0.5097670644

23.2158834

0.513628

0.428191591

0.3713700716

2.279

14.2511983333

0.5365969099

23.01679415

0.5582675

0.9169

0.359565289

2.3779549539

14.6787342833

0.5648388525

22.3429859

0.66312835

1.1755275839

0.3491080943

2.5400081804

15.1190963118

0.5945672131

23.23763

0.779477137

1.3237888813

0.3401244046

2.709644441

15.5726692012

0.6258602244

23.2120992436

0.8992866773

1.8594414601

0.3327728179

2.8871728699

16.0398492772

0.6588002362

23.1906135622

0.9593382883

2.4042331224

0.3272504568

2.973788056

16.5210447555

0.6934739328

23.0510114178

1.0049026542

2.7579689122

0.3237996025

3.0630016977

17.0166760982

0.7299725608

22.6759994011

1.053818521

3.0184511864

0.3227150627

3.1548917486

17.5271763812

0.7683921693

22.284981807

1.1063453641

3.0447261279

0.3243520981

3.2495385011

18.0529916726

0.8088338624

21.835311308

1.1627631056

3.0954101918

0.3291345571

3.3470246561

18.5945814228

0.8514040657

21.3847897058

1.2233737364

3.1339155389

0.3375626043

3.4474353958

19.1524188654

0.896214806

20.7363467261

1.278957818

3.181540396

0.3502190444

3.5508584577

19.7269914314

0.9433840063

20.055153329

1.3304789979

3.2152211291

0.3677727123

3.6573842114

20.3188011744

0.9930357961

19.3401750679

1.3767247966

3.1861233737

0.3909766964

3.7671057377

20.9283652096

1.045300838

18.6567731813

1.4165592456

2.9872627995

0.4206582739

3.8801189099

21.5562161659

1.1003166716

18.0111459038

1.4489737661

2.8716896849

0.4576964086

3.9

21.6666666667

1.1582280754

17.395538671

1.4731352414

2.4867346886

0.5029816151

3.9

21.6666666667

1.2191874478

16.8057706216

1.4977799463

2.1688527671

0.557352198

3.9

21.6666666667

1.2833552082

16.2410952465

1.5229175452

2.0088764044

0.6215008078

3.9

21.6666666667

1.3509002192

15.705785597

1.5485578961

1.8251739188

0.6958466605

3.9

21.6666666667

1.4220002307

15.1982931854

1.574711054

1.5818780402

0.7803726312

3.9

21.6666666667

1.4968423481

14.7016688757

1.6013872751

1.2819148861

0.8744337948

3.9

21.6666666667

1.5756235243

14.2303335053

1.6285970206

1.1229975025

0.9765555052

3.9

21.6666666667

1.6585510782

13.7830528215

1.656350961

0.9843374469

1.0842541694

3.9

21.6666666667

1.7458432402

13.3586283898

1.6846599802

0.8618038134

1.1939296327

3.9

21.6666666667

1.8377297266

12.9559398681

1.7135351798

0.7554119006

1.3008885676

3.9

21.6666666667

1.9344523438

12.5647177219

1.7318116847

0.6644919411

1.3995549425

3.9

21.6666666667

2.036265625

12.1931629162

1.7503419576

0.5878246254

1.4838982789

3.9

21.6666666667

2.1434375

11.8405420074

1.7691299563

0.5118297387

1.5480605252

3.9

21.6666666667

2.25625

11.4607200343

1.7881797067

0.4347746887

1.5870970938

3.9

21.6666666667

2.375

11.0990193986

1.8074953035

0.3909504622

1.5976892765

3.9

21.6666666667

2.5

10.7546860612

1.8270809123

0.1887885334

1.5786623177

3.9

21.6666666667

2.55

10.4114679983

1.8469407704

0.1589195602

1.5311752598

3.9

21.6666666667

2.601

10.0842266499

1.8670791879

0.1341885477

1.4585310685

3.9

21.6666666667

2.65302

9.7726301908

1.8875005499

0.1136434376

1.3656585304

3.9

21.6666666667

2.7060804

9.4761234509

1.9082093169

0.0965107249

1.2583998079

3.9

21.6666666667

2.760202008

9.1942040594

1.9292100267

0.0821670365

1.1427693728

3.9

21.6666666667

2.8154060482

8.9264216395

1.9505072961

0.0701116737

1.0243271027

3.9

21.6666666667

2.8717141691

8.6723772841

1.9480158214

0.0599424294

0.9077499929

3.9

21.6666666667

2.9291484525

8.4317233187

1.9482393811

0.0513353879

0.7966216587

3.9

21.6666666667

2.9877314216

8.2041633595

1.9509419364

0.0440285898

0.6934089146

3.9

21.6666666667

3.04748605

7.9894526752

1.9559116233

0.0378090767

0.5995693581

3.705

20.5833333333

3.108435771

7.7873988677

1.962958345

0.0325027343

0.5157305639

3.51975

19.5541666667

3.1706044864

7.5978628823

1.9719116052

0.0279663706

0.4418919726

3.3437625

18.5764583333

3.2340165761

7.4207603679

1.9826185589

0.0240815465

0.3776163165

3.176574375

17.6476354167

3.2986969077

7.2560634049

1.9949422575

0.0207497633

0.3221924929

3.0177456562

16.7652536458

3.3646708458

7.1038026241

2.0087600701

0.017888692

0.27476331

2.8668583734

15.9269909635

3.4319642627

6.9640697426

2.0239622627

0.0154292047

0.2344188956

2.7235154548

15.1306414154

3.500603548

6.8370205456

2.0404507197

0.0133130203

0.2002604219

2.587339682

14.3741093446

3.5706156189

6.7228783479

2.0581377936

0.0114908256

0.1714402047

2.4579726979

13.6554038774

3.6420279313

6.6219379702

2.0769452695

0.0099207638

0.147184167

2.335074063

12.9726336835

3.7148684899



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

		919		738		142		1800		Russia		9		10		5		0.9		210		1987

		All Liquids								ME Gulf		19		19		17		9		660		2006

		986		1714				2700		Other		27		24		17		8		660		2003

		2004 Base Scenario								World		63		58		43		19		1800		2005

		M.East over-reporting corrected								Annual Rate - Other

		M.East assumed to be								Heavy etc.		2.6		3		4		6		300		~

		producing at capacity								Deepwater		5.6		8		4		0		60		2012

										Polar		0.9		1		2		0		60		2037

		Regular Oil includes condensate								Gas Liquid		8.2		9		11		6		400		2027

		but excludes gasfield liquids								ALL		80		81		64		32		2700		2007





Prod

		RESOURCE BASED PRODUCTION FORECAST

										Revised				2/18/04

		Regular Oil by Country												Regular Oil by Region										Mb/d

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

		Saudi Arabia		8.00		8.44		8.44		6.95		3.35		ME-Gulf		18.5		18		19		18		9

		Russia		6.33		9.06		10.00		5.47		0.89		Eurasia		11.1		14		15		10		3

		US-48		4.45		3.57		2.61		1.40		0.22		N.America		5.5		4.5		3.3		1.8		0.3

		Iran		3.68		3.73		3.41		2.72		1.39		L.America		8.0		6.8		5.4		3.5		1.3

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

		Norway		3.21		2.62		1.82		0.87		0.10		Europe		6.3		5.0		3.6		1.8		0.3

		Mexico		3.01		2.96		2.16		1.15		0.17		Far East		4.0		3.5		2.8		1.7		0.4

		Venezuela		2.57		1.66		1.54		1.32		0.84		ME. Other		2.9		2.6		1.9		1.1		0.2

		Iraq		2.57		1.54		2.48		4.05		2.27		Other		0.5		0.6		0.6		0.4		0.1

		UK		2.51		1.84		1.34		0.71		0.10		Unforeseen				0.0		0.0		0.1		2.2

		Nigeria		2.03		2.34		2.14		1.51		0.53		Non ME-Gulf		45		45		40		25		9

		Abu Dhabi		1.90		1.86		1.86		1.86		0.95		ME-Gulf share		29%		29%		32%		41%		51%

		Kuwait		1.77		1.86		1.86		1.86		1.32		WORLD		64		63		58		43		19

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

		Indonesia		1.27		0.95		0.80		0.57		0.21		Other Liquid Hydrocarbons

		Canada		1.08		0.96		0.69		0.36		0.05		Oil										Mb/d

		Oman		0.93		0.76		0.62		0.41		0.12		Heavy Oils (#1)		1.4		2.6		3.4		4.3		5.7

		Egypt		0.81		0.66		0.47		0.25		0.03		Canada		1.0		1.3		2.0		2.8		3.9

		Algeria		0.81		1.27		1.21		0.85		0.29		Venezuela I		0.5		0.5		0.5		0.6		1.1

		Argentina		0.75		0.62		0.43		0.21		0.02		Venezuela II		0.0		0.7		0.7		0.7		0.2

		Angola		0.74		0.60		0.48		0.31		0.08		Other		0.0		0.2		0.2		0.3		0.5

		Australia		0.70		0.47		0.36		0.20		0.04		Deepwater (#2)		1.3		5.6		8.4		3.8		0.1

		Malaysia		0.69		0.70		0.51		0.27		0.04		G. Mexico		0.7		2.0		2.1		0.9		0

		Qatar		0.69		0.65		0.50		0.30		0.06		Brasil		0.6		1.5		1.8		0.8		0

		Colombia		0.69		0.49		0.39		0.24		0.06		Angola		0.0		0.8		2.2		0.7		0

		Kazakhstan		0.68		0.98		1.25		1.81		0.89		Nigeria		0.0		0.5		1.4		0.4		0

		India		0.65		0.64		0.52		0.35		0.11		Other		0.0		0.8		1.0		1.0		0.1

		N.Zone		0.63		0.60		0.54		0.40		0.17		Polar		1.0		0.9		0.9		2.1		0.4

		Syria		0.52		0.47		0.34		0.18		0.01		Alaska		1.0		0.8		0.6		0.4		0.1

		Ecuador		0.40		0.41		0.37		0.25		0.08		Other		0.0		0.1		0.3		1.7		0.3

		Denmark		0.36		0.33		0.23		0.11		0.01		Other (#3)		0.0		0.1		0.3		0.5		1.0

		Brasil		0.36		0.42		0.28		0.13		0.01		Subtotal		4		9		13		11		7

		Yemen		0.35		0.30		0.21		0.11		0.01		Gas & Gas Liquids				(Gas at 6cf=1boe)

		Gabon		0.33		0.22		0.16		0.10		0.02		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

		Azerbaijan		0.28		0.68		0.82		0.45		0.07		Gas Liquids

		Congo		0.27		0.21		0.14		0.07		0.01		NGL (#4)		6		8		9		11		6

		Sudan		0.19		0.23		0.23		0.11		0.01		All Hydrocarbons

		Brunei		0.18		0.17		0.13		0.07		0.01		Gas		41		47		55		64		46

		Uzbekistan		0.16		0.13		0.10		0.05		0.01		Liquids		74		80		81		64		32

		Turkmenistan		0.14		0.19		0.17		0.13		0.06		Processing Gain		1.5		1.6		1.6		1.3		0.6

		Romania		0.12		0.11		0.10		0.09		0.06		Total		116		129		137		129		78

		Trinidad		0.12		0.12		0.10		0.07		0.02		Balance		with 1.5% annual demand growth

		Thailand		0.11		0.16		0.13		0.06		0.01		Liquids Mb/d

		Peru		0.10		0.08		0.07		0.05		0.02		Supply		75		82		82		66		33

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

		Cameroon		0.09		0.06		0.04		0.02		0.00		Balance		0		1		-5		-35		-125

		Tunisia		0.08		0.06		0.06		0.04		0.02		NOTES

		Ukraine		0.07		0.08		0.07		0.06		0.03		Regular Oil includes condensate (in oilfields)

		Papua		0.07		0.05		0.04		0.03		0.01		(#1) Bitumen, Extra-Heavy Oil, Heavy Oil (<17.5)

		Germany		0.06		0.07		0.05		0.03		0.01		(#2) Oil in water depth of more than 500m

		Turkey		0.06		0.04		0.03		0.02		0.01		(#3) Oil from oil-shales, coal

		Sharjah		0.05		0.04		0.03		0.02		0.00		(#4) Liquids from Natural Gas plants & gasfields

		Pakistan		0.04		0.05		0.04		0.03		0.01		Base Case Scenario assumes negligable spare

		Bahrain		0.03		0.03		0.02		0.01		0.00		capacity with decline at current or midpoint depletion

		Hungary		0.03		0.02		0.02		0.02		0.01		rate

		Netherlands		0.03		0.04		0.03		0.02		0.01		ME-Gulf = A.Dhabi, Iran, Iraq, Kuwait, NZ, S.Arabia

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

		Bolivia		0.03		0.03		0.04		0.05		0.02		N.America = USA & Canada

		Croatia		0.02		0.02		0.02		0.02		0.01		Venezuela I = ordinary heavy

		Austria		0.02		0.02		0.01		0.01		0.00		Venezuela II = 4 Extra-Heavy oil projects

		Chile		0.01		0.01		0.01		0.00		0.00

		Albania		0.01		0.01		0.01		0.01		0.01

		Chad		0.00		0.25		0.25		0.14		0.01





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		Swing		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		10.07				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		2.83		6.47		1.46		2.13		10.35				29.91

		2004		23.21		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		29.19		39		1044		2.97		6.62		1.37		1.99		10.26				29.98

		2005		23.19		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		29.86		40		1074		3.12		6.81		1.29		1.86		10.12				30.00

		2006		23.05		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		30.20		41		1104		3.25		6.89		1.21		1.74		9.97				29.98

		2007		22.68		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		30.23		42		1134		3.34		6.89		1.14		1.63		9.68				29.91

		2008		22.28		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		30.01		42		1164		3.41		6.90		1.07		1.52		9.38				29.79

		2009		21.84		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		29.77		42		1194		3.44		6.86		1.01		1.42		9.10				29.64

		2010		21.38		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		29.53		42		1223		3.44		6.83		0.95		1.33		8.84				29.43

		2011		20.74		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		29.10		42		1253		3.22		6.80		0.89		1.25		8.58				29.19

		2012		20.06		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		28.63		42		1281		3.01		6.76		0.84		1.17		8.27				28.90

		2013		19.34		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		28.06		42		1309		2.82		6.66		0.79		1.09		7.98				28.58

		2014		18.66		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		27.36		41		1337		2.64		6.56		0.74		1.02		7.70				28.22

		2015		18.01		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		26.69		41		1363		2.47		6.46		0.70		0.96		7.44				27.82

		2016		17.40		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		25.76		40		1389		2.31		6.36		0.65		0.89		7.18				27.39

		2017		16.81		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		24.93		39		1414		2.16		6.26		0.62		0.84		6.93				26.93

		2018		16.24		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		24.29		39		1438		2.02		6.17		0.58		0.78		6.69				26.44

		2019		15.71		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		23.68		38		1462		1.89		6.08		0.54		0.73		6.46				25.92

		2020		15.20		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		23.04		38		1485		1.77		5.99		0.51		0.68		6.24				25.38

		2021		14.70		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		22.36		37		1507		1.66		5.88		0.48		0.64		6.04				24.82

		2022		14.23		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		21.86		37		1529		1.55		5.78		0.45		0.60		5.84				24.24

		2023		13.78		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		21.41		36		1551		1.45		5.69		0.43		0.56		5.66				23.65

		2024		13.36		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		21.00		36		1572		1.36		5.59		0.40		0.53		5.48				23.04

		2025		12.96		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		20.63		36		1592		1.27		5.50		0.38		0.49		5.32				22.42

		2026		12.56		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		20.26		35		1612		1.19		5.40		0.35		0.46		5.16				21.80

		2027		12.19		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		19.92		35		1632		1.11		5.30		0.33		0.43		5.02				21.16

		2028		11.84		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		19.57		35		1652		1.04		5.21		0.31		0.40		4.88				20.53

		2029		11.46		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		19.17		35		1671		0.97		5.11		0.29		0.38		4.70				19.89

		2030		11.10		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		18.80		34		1690		0.91		5.02		0.28		0.35		4.54				19.25

		2031		10.75		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		18.25		34		1708		0.85		4.93		0.26		0.33		4.38				18.62

		2032		10.41		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		17.85		33		1726		0.80		4.83		0.24		0.31		4.23				17.98

		2033		10.08		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		17.44		33		1743		0.75		4.73		0.23		0.29		4.09				17.36

		2034		9.77		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		17.04		33		1761		0.70		4.63		0.22		0.27		3.96				16.74

		2035		9.48		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		16.64		32		1777		0.65		4.53		0.20		0.26		3.83				16.13

		2036		9.19		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		16.25		32		1793		0.61		4.44		0.19		0.24		3.71				15.53

		2037		8.93		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		15.87		32		1809		0.57		4.34		0.18		0.23		3.61				14.94

		2038		8.67		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		15.49		31		1825		0.53		4.25		0.17		0.21		3.50				14.36

		2039		8.43		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		15.13		31		1840		0.50		4.17		0.16		0.20		3.41				13.79

		2040		8.20		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		14.79		31		1855		0.47		4.08		0.15		0.19		3.32				13.24

		2041		7.99		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		14.29		30		1869		0.44		3.99		0.14		0.17		3.24				12.70

		2042		7.79		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		13.82		29		1883		0.41		3.91		0.13		0.16		3.17				12.17

		2043		7.60		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		13.38		28		1896		0.38		3.83		0.12		0.15		3.11				11.66

		2044		7.42		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		12.98		27		1909		0.36		3.75		0.12		0.14		3.05				11.16

		2045		7.26		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		12.61		26		1922		0.34		3.67		0.11		0.14		3.00				10.68

		2046		7.10		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		12.27		25		1934		0.31		3.60		0.10		0.13		2.96				10.22

		2047		6.96		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		11.96		25		1946		0.29		3.52		0.10		0.12		2.93				9.76

		2048		6.84		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		11.68		24		1958		0.27		3.45		0.09		0.11		2.91				9.33

		2049		6.72		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		11.42		23		1969		0.26		3.38		0.09		0.11		2.90				8.91

		2050		6.62		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		11.19		23		1980		0.24		3.31		0.08		0.10		2.89				8.50

		Total		1533												93		59				21.07				51		8305						228		110		660		1963.34		2073

		Post2050		267												207		1								9		1695						172		40		240

		Ultimate		1800												300		60								60		10000						400		150		900.0		2620.00		2770

																																								986.26






