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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
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298 Canadian Tarsands

The following article by John Busby reviews the potential for Canadian Tarsand production, noting the low extraction rate and the low net energy yield 

Oilsands Production

Bitumen occurs naturally in the Canadian State of Alberta in huge tarsands (or oilsands), which it is claimed hold some 1600 Gb (gigabarrels) of oil. Although the size of the deposit is huge, the extraction rate is very low, yielding a low net energy contribution and carrying heavy environmental costs. The deposits consist of sands impregnated with bitumen, which are subject to “surface-mineable” or “in-situ” extraction methods. 

The surface-mining recovery method involves massive excavation, needed to remove the overburden and reach the oilsand, which is then subjected to steam or hot water treatment and centrifuging to separate the bitumen from the sand. The water, sand, fine clays and unseparated bitumen are deposited in tailing ponds. The overburden and coarse sand from the tailing ponds is stockpiled for later reclamation or used to build pond dykes.

The deposits are not homogenous with subtle variations that make a big difference to the extraction viability. So far the maximum overburden thickness that can be removed economically is about 70 metres and only the more favourable sites have been developed. 

The in-situ recovery method is used where the oilsand occurs below 50 metres of overburden. This requires a technique of slant drilling two boreholes into the deposits, drilling through the overburden, then turning horizontally into the oilsand layer. One borehole allows steam injection from the horizontal section of the borehole into the oilsand to mobilise the bitumen for recovery through a second horizontal borehole below the first, bringing it to the surface. Natural gas is also injected to reduce the density of the bitumen as an aid to recovery through the return borehole. This is known as Steam-assisted Gravity Drainage (SAGD) and is being applied in four new locations. Other in-situ techniques under development are cyclic steam stimulation (CSS), pressure cyclic steam drive (PSCD) and pulse technology and vapour recovery extraction (VAPEX).

The bitumen has then to be diluted for pumping to plants for processing into synthetic crude oil or for direct use as bitumen. The diluent is recovered and recycled, and the bitumen is “coked” or hydrogenated to obtain lower carbon molecules. It is then desulphurised to form a "sweet" crude for normal refining.

The surface-mining method leaves a devastated landscape requiring reclamation. One of the major producers, Syncrude, in its sustainability report for 2002 indicates that of an area of land cleared each year only 16% is being reclaimed, adding 1000 hectares each year to a legacy, which at the end of the project will require considerable energy to restore, when none may be available. The report also shows that of the energy gained in the synthetic crude oil produced, 26% is used in the extraction process in the form of natural gas, coke, diesel, electricity, jet fuel, petrol and propane. If the energy required to restore the unreclaimed land is taken into account, then in the excavation method around one-third of the net-energy in the synthetic crude oil is lost. 

The in-situ steam-assisted gravity drainage recovery method also involves an energy loss. The recovery of the bitumen and its upgrading to synthetic crude oil requires an input of natural gas, which is used for steam generation, as uplifting gas to aid flow in the return borehole and for the production of hydrogen for hydro-treatment. 

To this must be added further gas for electricity generation, requiring a total of around 30% of the net-energy in the synthetic crude oil, currently supplied in natural gas.

Both the mining and in-situ recovery methods require considerable quantities of water. (Three barrels of water are required to produce one barrel of bitumen.) The occurrence of droughts has required operators to re-use some for process hot water, but water supplies are likely to remain problematic. 

Production in 2002 was at the moderate level of 0.303 Gb of bitumen, of which 64% was surface-mined and 46% was in-situ. Fifty-three percent of the bitumen produced was processed into synthetic crude oil, the balance being sold as bitumen for road surfacing and other purposes.  The refineries in which the synthetic crude  oil is blended with normal feedstock are connected to a network of pipelines serving both Canada and the USA. Crude bitumen is diluted with pentanes for transporting to markets outside Alberta, in which case the diluent is not returned.

The operators have included crude bitumen in their production statistics and in reality only provide around half of the figures claimed as synthetic crude oil which total 0.16 Gb.    

Oilsand Reserves
Exxon/Mobil has published a brochure in German called “Oeldorado 2003” in which they provide global and national oil and gas statistics. By adding what they consider to be the contribution of the Canadian oilsands reserves to the global figure they increased their estimate of it from 1027 Gb in 2001 to 1206 Gb in 2002. This followed the raising of the proven crude oil reserves figures in the Oil & Gas Journal in their 2002 report.

Oeldorado 2003 adds 179 Gb to the global oil reserves, which includes the 174 Gb estimated by the Alberta Energy and Utilities Board as recoverable from what they term “in-place” reserves of 1600 Gb. This has ranked Canada second to Saudi Arabia as their reserves have jumped from 4.8 Gb in 2001 to 178 Gb in 2002!

However, the synthetic crude oil produced from this estimated 174 Gb of recoverable bitumen will be limited by the amount of natural gas available. Of the energy in the synthetic crude oil produced 30 % is required in the recovery of the bitumen and for its upgrading. If this energy is obtained solely from natural gas (as it is at present), the recovery of 174 Gb of synthetic crude oil would consume 30% of its energy in natural gas, which is around 8.35 tm3 (trillion cubic metres).

Canada’s natural gas reserves and its production and consumption of the same are inexorably linked with the USA. This is illustrated by the following table:- 

	2002
	Gas reserves   tm³
	Production     tm³
	Production     %
	Depletion   rate    %
	Consumption tm3
	Consumption    %

	USA
	5.19
	0.5477
	75
	10.5
	0.6675
	89

	Canada
	1.70
	0.1835
	25
	10.8
	0.0807
	11

	Total
	6.89
	0.7312
	100
	10.6
	0.7482
	100


The above shows the fragility of Canada’s natural gas supplies, supplying the USA with 65% more than its own consumption. Demand for natural gas in North America is set to rise in line with economic growth, bringing the future of gas supplies sharply into focus.

This is leading to a growing dependence on imported liquid natural gas from projects such as Shell’s Sakhalin venture in Eastern Russia. Shell’s project involves a pipeline from the gas field to an ice-free harbour, cryogenic liquefaction for transport in special gas tanker ships and off-loading and gasification facilities on the American West coast. 

In consequence of this complexity, the delivery costs will raise the price of networked gas when supplemented by liquid natural gas. But of more significance is that as supplies of crude oil decline, natural gas would be better employed in producing liquid fuels directly in gas-to-liquids processes.  

The global industry is turning to natural gas for synthesis of petrol, diesel and jet fuel. Indigenous gas production will be supplemented by importing liquid natural gas: to use some of this to extract bitumen from underground and upgrade it to synthetic crude oil for subsequent refining into liquid fuels, rather than convert the gas directly to liquid fuels does not seem to be optimal.

Assuming that 10% of the USA and Canada’s remaining natural gas could be earmarked for oilsands synthetic crude oil extraction, i.e., 0.69 tm3 - only 14.4 Gb of synthetic crude oil could be extracted from the oilsands reserves by its use. For comparison, the USA, Canada and Mexico together consumed 8.6 Gb of crude oil in 2002 - i.e., the recoverable oilsands synthetic crude limited by gas availability would provide only 1 ½ year's crude oil consumption in the North American market. 

The way forward may be to use more of the bitumen as a source of heat. Another in-situ recovery method utilises the direct underground combustion of the bitumen. Oxygen or air is injected into the oilsands layer to burn some of the bitumen in order to bring other bitumen to the surface. There would still be the need for hot water for separation from the sand and for hydrogen (from methane) for upgrading to synthetic crude oil. This method is under development. 

The upgrading of Canada’s reserves by the Oil & Gas Journal and Oeldorado 2003 to rank it second in the world is therefore unwarranted. In any case, if synthetic crude is included in the oil reserves figure, global natural gas proven reserves should be reduced by 8.35 tm³ (from 155.78 tm³ to 147.43 tm³) to take into account the energy loss associated with the production of 174 Gb of synthetic crude oil. 

299. Iraq Reserves

The New York Times of November 30th carried a revealing article by Jeff Gerth about Iraq’s reserves. It reports that the Iraqis were injecting as much as 400 kb/d of oil into the giant Kirkuk Field during the embargo. One quoted export said that he had never encountered such a practice in his lengthy career in the industry. Indeed why would anyone inject oil to recover oil? The answer presumably is that oil exports were embargoed but they needed the gas for domestic use. From a reservoir standpoint this is very bad news as the expanding gas cap is normally a useful drive mechanism. To restore such a field is a reservoir engineering nightmare, especially if the records have been destroyed and the experienced people killed. The report says that it may now be possible to recover only 15% to 25% of the oil in place. Meanwhile the occupying forces are concentrating on trying to repair the surface facilities being hesitant to address the subsurface for fear, as the New York Times no less admits, the objective of the invasion should become self-evident. It looks as if a serious downward revision of Iraq’s future production potential is called for. The published Reserve estimate of 112.5 Gb looks increasingly unreliable. Perhaps it makes more sense to revert to something around 50 Gb, closer to what was reported prior to the anomalous jump to 100 Gb in 1988, when the OPEC countries were vying with each other for quota based on reported reserves.

see www.nytimes.com/adx/bin/adx_click.htm              (Reference furnished by Kellia Ramares) 

        300. The Stockbrokers View

It is instructive to read what the investment community thinks of the major companies. One investment house has reviewed the production peak of the major companies. Unfortunately, they report in terms of oil equivalent, which confuses the issue of depletion. But even so, show a peak of production from existing fields for ExxonMobil in 2008, with that relying on deepwater oil in Nigeria and Angola and gas from Qatar, various Asian fields and Arctic gas from North America and Siberia. Removing the gas and the deepwater, it appears that the company is already past peak so far as Regular Oil is concerned. The report mentions declines of 6% in the US-48 and 3-4% in the North Sea.  

The report discusses possible developments in the 2007-2010 period for the three major companies, identifying production from the following sources: Deepwater Gulf of Mexico, Angola, Nigeria, LNG, Piped Gas, Tarsands, Russian Oil and Gas, and Other. Re-stated, the key elements by percent seem to be approximately as in the following table. Shell evidently has the most diversified portfolio of Regular Oil with BP being heavily dependent on its Russian holdings. 

Reading between the lines, it confirms that they have passed peak. Who would face the risks and the technical challenges of producing oil in deepwater or the political risks of Russia if there were anywhere else available. BP has accepted the Russian risk and Exxon was negotiating the Yukos, which the Russian government now seems to seek to preserve from foreign hands, as indeed it should if it had the national interest at heart.

In general, it is at first sight remarkable to see the facile and confused information on which the investment community supposedly relies. Would the investor not rather have a clear statement of precisely how much the company has found over the past few years. In reality, of course, these published investment reports are simply cover. The banks and their key clients take prior positions and the published reports are used to justify the movement of large quantities of institutional money into the selected issues. Their values rise as a consequence delivering profit to the privileged, before they move on the next flavour of the month. That is how the actual system works, which explains why the public information is presented in such an obscure and convoluted form. It is imagery not substantive investment advice, but even so, some useful insight slips through to those willing to dig for it.         

	
	Deepwater
	Regular Oil 

	
	
	Russia
	Other

	Exxon Mobil
	36%
	8%
	8%

	BP
	16%
	44%
	0%

	Shell
	30%
	7%
	32%


301 New Book links Oil Depletion with the Future of Mankind

Many see oil depletion as a kind of doomsday message heralding the end of the modern world, but Stephen Hamilton-Bergin has written a valuable new book that takes an optimistic line that a better world will rise out of the ashes. This book is far from a scientific diatribe, and may not have it all exactly right, but it catches the essential points in a wide ranging analysis, addressing the condition of Man and his future. In this respect, it is a much-needed book because there is no point in worrying about depletion unless its full meaning can be appreciated as a framework for possible solutions. The author thinks that some kind of crisis is almost to be welcomed to dispose of worthless government and kleptocratic management, leading to some form of a new better life for the survivors. He does not underestimate the difficulties or mince his words.

The essence of the book is summed up by its closing lines. 


Creation has already planned to make everything slow down by slowly and inexorably withdrawing the hydrocarbon energy which was responsible for everything speeding up in the first place. In other words we are going to be forced to slowdown whether we like it or not.


 Do we have the collective intelligence to slow down just ahead of the hydrocarbon depletion timetable which nature has put in place or are we simply too selfish and too self absorbed in our material pursuits to notice that we are on the path to self-destruction.


Thank you for your patience. I hope we may find the courage to walk together. The human world will either unite to celebrate its mutual origins or divide and die.   

.       

It is entitled No19 Bus: The Truth about the War and Oil  - The Coming Global Energy Crisis

ISBN 0-9545318-1-7 and may be obtained from www.no19bus.org.uk  or +44 14 4447 1122

302. Country assessment – Trinidad
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Trinidad and Tobago is a republic comprising two islands off the east coast of Venezuela. It covers 5000 km2 and supports a population of almost 1.4 million people. The population density is 262/ km2,  and has almost doubled since 1960, making them fairly crowded islands. The bulk of the population is equally of African and Indian origin, being the descendants of respectively slaves from Africa and indentured labour brought in from India to work the sugar estates after the abolition of slavery. The remaining 20% are of mixed Spanish, French, Portuguese, English, Chinese and Amerindian descent

Trinidad is cut by the Northern and the Central Ranges, rising to respectively 900 and 300m, while in the south lie various low hills, sometimes termed the southern ranges. The intervening lowlands are partly swampy, giving the Caroni and Ortoire Swamps. The natural vegetation is tropical rain forest, but most of the lowlands are under cultivation, with sugar cane being a substantial cash crop.
Christopher Columbus made landfall on Trinidad on his Third Voyage in 1498, giving it its name after three prominent hills in the southeast corner of the island, which was at the time inhabited by a small number of Arawak Indians. It was later visited by Sir Walter Raleigh in 1959, who came upon the so–called Pitch Lake, an oil seepage, from which he caulked his ships. It was a Spanish territory for 300 years until the French took it in 1781 to be in turn defeated by a British naval expedition in 1779. It remained a happy British colony until 1956 when a degree of autonomy was imposed prior to full independence in 1962. Independence brought a degree of racial conflict, where none had existed hitherto, culminating in a failed coup by Muslim Fundamentalists in 1990. Renewed security fears were expressed in December 2002 in connection with the Afghan and Iraq wars
In geological terms, Trinidad forms an extension of the oil rich East Venezuelan basin, being in turn flanked by a continental shelf that extends southwards along the margin of South America. The Northern Range is a direct extension of the Andean Coast Range of Venezuela, being composed of low-grade Cretaceous and Jurassic metamorphic rocks. To the north lie structures associated with the Antillean Island arc. A major transcurrent fault, known as the El Pilar Fault, marks the southern boundary of the Northern Range, before extending offshore into the Atlantic. Another wrench fault, the Los Bajos Fault, cuts obliquely across the southern part of the island, being partly responsible for oil accumulations. The main oil-bearing region lies to the south of the Central Range including offshore extensions both eastward into the Atlantic and westward into the Gulf of Paria, which separates Trinidad from Venezuela. The principal source rock in the Caribbean region was a unique deposit of organic rich clay laid down under conditions of global warming about 90 million years ago in the mid-Cretaceous. It crops out in parts of the Central Range of Trinidad, and is probably the main source of oil in the basin to the south. There may however be additional sources for both oil and gas in the thick sequence of Tertiary sediments that overlie it, especially in the Atlantic offshore in what constitutes the palaeo-delta of the Orinoco River.

The geology of the southern basin is exceedingly complex. The Tertiary sequence is made up of a great thickness of deformed, monotonous clays, with intervening and overlying sands, some being of turbiditic origin. Trinidad pioneered the use of micro-palaeontology to help unravel its geology in order to identify prospects for oil. Microscopic fossils were recovered from drill cuttings and surface samples in order to establish a sophisticated classification of the strata, which in turn allowed geologists to identify and map their configuration and hence the location of prospects.

A peculiar feature of Trinidad is the presence of so-called mud-volanoes, forming mounds of mud brought to the surface by gas seepages, which occasionally catch fire.   
Trinidad has had a long oil history, starting with the West Indies Petroleum Company, which drilled two shallow wells in 1866, while another company dedicated itself to the distillation of tar from the Pitch Lake in 1867. The first truly commercial well was drilled in 1907 followed by the discovery of the first major field, Forest Reserve in 1914, with some 320 Mb. That prompted a more intensive search by several British companies, which was rewarded with a number of small to modest fields. Shell, BP, and Trinidad Leaseholds, itself being later sold to Texaco in 1956, became the dominant onshore operators. The latter ran a major refinery at Pointe-a-Pierre, which for a period refined Middle East in addition to local oil for export to US and European markets. Trinidad had been in fact a major source of fuel for the United Kingdom during Second World War, supplying much of the high-octane fuel on which the Battle of Britain was fought. The sale of Trinidad Leaseholds to Texaco was not exactly welcomed by the British government in strategic terms, but it acquiesced to the blandishments of the dollar. 
A second cycle of exploration opened offshore in the 1950s leading to the discovery of the giant Soldado Field with 600 Mb in 1956 in the shallow, calm waters of the Gulf of Paria. A third cycle followed in 1961 when Amoco (now BP) secured rights to the Atlantic offshore (later termed the Columbus Basin) bringing in a series of major oil and gas finds, starting in 1967. A somewhat surprise fourth cycle may be opening with the discovery of about 2.4 Tcf of gas-condensate in an entirely new province to the northwest of the island near the Venezuelan median line. It remains to be seen if any deepwater potential will be identified after the failure of the six deepwater wildcats drilled so far. One proved to be the most expensive well ever drilled in Trinidad. That may depend on whether the Cretaceous source rocks extend into the area, which seems rather doubtful. A state company, Petrotrin, has taken an active role in exploration and refining, and British Gas and BHP are relative latecomers with a strong position in gas.  

Some 325 wildcats have been drilled in Trinidad finding a total of about 4.5 Gb (billion barrels) of oil, of which 3.2 Gb have been produced. It is now a mature province so the scope for future oil discovery seems limited to about 200 Mb, excepting any deepwater finds that may be made. The peak of production was in 1978, almost ten years after the discovery peak, and five years before the midpoint of depletion. About 40 Tcf (trillion cu. ft.) of gas have been discovered, mainly in the Columbus Basin, of which about 30 Tcf remain. The gas is locally processed into synthetic agricultural nutrients, and is exported as LNG to the United States. Gas production has almost doubled over the past ten years to 520 Gcf a year, making it the largest source of  US imports. Plans have been announced to increase exports with new facilities to 1.3 Tcf a year. Exports could be maintained at that level for over twenty years, making Trinidad a prosperous place, with the pressures and tensions that that may bring. Plans for a pipeline to Miami supplying the other West Indian islands along the way are under consideration.
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 303. Depletion hits the headlines

George Monbiot has written an excellent full page article in The Guardian, entitled The Bottom of the Barrel, subtitled The world is running out of oil – so why do politicians refuse to talk about it?
It is a very good question, but they won’t have that luxury much longer. http://www.monbiot.com/dsp_article.cfm?article_id=625 
304 China sells US bonds to buy oil

A report by THE FAR EASTERN ECONOMIC REVIEW points to a fundamental shift in Chinese policy as it becomes a growing net importer in the face of depletion. Tanker rates for cargoes to China are also soaring. China’s imports have almost doubled over the past two years to stand at about 2 Mb/d, compared with indigenous production of 3.4 Mb/d. Production is expected to fall to about 2.4 Mb/d by 2010 from depletion. Thus, with even flat demand, imports are set to increase from 22% to 55% of consumption. About half of current imports come from the Middle East. 

These simple statistics tell us that the new Chinese “economic miracle” is not going to last. In their disappointment, they may look for someone to step into Chairman Mao’s footsteps for the long walk home to the paddy fields, albeit in Gucci slippers.      

China Diverts Dollars To Buy Oil

Although still intervening heavily in the foreign-exchange market, in the last few months China has radically scaled back its purchases of United States bonds. In September, Chinese institutions were actually net sellers of U.S. government and agency debt by $2.8 billion, even though foreign reserves rose by $19 billion. Now, economists and market strategists are beginning to wonder what Beijing is doing with all the dollars it is buying. Chinese state media provided a partial answer in early December, reporting that Beijing plans to build up a 90-day, 50-million-tonne strategic oil reserve. At current crude prices of around $30 a barrel, that will cost China $10 billion. Bankers and brokers in Hong Kong predict further large purchases of strategic materials, together with the possible acquisition of equity stakes in overseas suppliers over the coming year. If pursued, China's diversification away from U.S. government bonds will be bad news for Washington, which has relied heavily on China's debt purchases to fund its fiscal and current-account deficits. In Asia, some economists even say Washington had it coming, suggesting that the switch is subtle retaliation for current U.S. trade pressures on Beijing.                                         (Reference furnished by J.N.von Glahn)

305 Another Oil Shale venture fails

Southern Pacific, a Company attempting to develop oil shales in Queensland, Australia, has failed.  Although the estimated size of the deposit is in excess of 26 Gb, the company, like many others before it, has failed to overcome the technical problems of viable extraction.

http://www.theage.com.au/articles/2003/12/02/1070351580970.html 

(Reference furnished by Jean Laherrère)
306 New Zealand wakes up to Depletion
The following paper reports on a conference in New Zealand.

OIL AND GAS WELLS EMPTYING

Quoting evidence from the Hubbert School for Petroleum Studies in Colorado and other authorities, the Moderator, Mr. Bruce Thomson, explained that there had been a global peak in oil discoveries in 1960, and that for the past forty years, the amount of oil discovered has consistently declined despite all technological innovations. 

"At present the world consumes four barrels of oil for each barrel discovered. Most of it's from oil fields discovered decades ago. Within this decade, even those fields will start declining forever, beginning fierce international competition for the dwindling oil, and very high prices," said Mr. Thomson. 

There were comparisons with the oil shocks of 1973 and 1979, but this time there would not be a restoration of supply. In those crises, the shortages were political action, but this time the oil wells were in final, permanent decline. Another speaker, Robert Atack, who runs a website www.OilCrash.com, reported that natural gas was also about to decline in North America according to Matthew Simons, who is a prominent investment banker and advisor to George W. Bush. New Zealand's Maui gas is expected to be depleted in about 2007 according to the Natural Gas Holdings Corporation (NGC). 

PREPARATIONS 

At the meeting Mr. Pepperell conferred with the group about best preparatory measures. It was agreed that the energy decline problem needed exposure when transport and roading plans were proposed, because scarcity and high price of fuels would reduce traffic. "Asphalt is created out of crude oil too", said Mr. Pepperell. "It is already becoming a problem because of increasing cost." 

Localizing business activities would help protect companies from insupportable costs for fuels. Because the problem was global, imported goods would become much more expensive than local alternatives. Agriculture would be affected because soil productivity was currently magnified several times by fertilizers created out of natural gas. 

In general it was agreed that the media had not covered the issue much, despite its serious implications to the public. This was changing though, as news emerged of the Maui gas field expiring, and the USA's motives for invading Afghanistan and Iraq were questioned internationally. 

The group has a website summarizing their views, at http://www.geocities.com/RunningOnEmptyNZ
307. Successful Meeting on Peak Oil in Copenhagen

The Danish Board of Technology and the Society of Danish Engineers held a successful  conference on December 10th with the programme as outlined in Item 295 in the last Newsletter. Four presentations stood out as particularly significant. The first was by Francis Harper of BP who gave a lucid and even-handed explanation of so-called “Reserve Growth” expecting its impact to be much reduced in the future. The other was by Don Gautier of the USGS, who drew attention to Hubbert’s support for the somewhat far-out Technocracy Movement in the 1930s, showing a cartoon of his expulsion from a university. This appeared to be a thinly veiled attempt to discredit Hubbert, who was one of the pioneer analysts of the peak and decline of finite resources, and a renowned scientist in other fields too. Gautier furthermore gave emphasis to the depletion profile of the Midway Sunset Field in California, which has not followed the normal depletion profile for the simple reason that it is a heavy oil field. 

It is evident that the USGS has an agenda beyond the scientific analysis of the depletion of world oil. It is now turning its attention to a new study of the Arctic. This should provide ample scope for an assessment of huge oil reserves under an extreme range of subjective probability, capable, after 50 000 Monte Carlo iterations, of delivering a high Mean value.

More encouraging were two wise, thoughtful and penetrating political presentations by Jorgen Henningsen, Principal Adviser to the Directorate of Energy and Transport of the European Union, and Svend Auken, former Minister of Energy and the Environment in Denmark.     

308. OPEC considers the Euro

The Secretary General of OPEC announced that the organisation contemplates trading oil in euros or a basket of currencies, also hinting that target price band of $22-28 might be lifted. These moves in part reflect the devaluation of the dollar, adversely affecting the net revenue to the producing countries. The next Secretary General, taking over on January 1st, will be the Energy Minister of Indonesia who will no doubt have many good reasons for supporting this move  

(Reuters Report of 8th December furnished by Laurence Puchalski

309 Polar Confession

The Depletion Model given at the beginning of the Newsletter shows polar oil having an endowment of about 50 Gb with production to peak around 2020 at 2 Mb/d. No particular credence should be attached to this aspect of the model. Evidence to date suggests that the Arctic regions are primarily gas-prone due to vertical movements of the crust under fluctuating ice-caps in the geological past. The Arctic Circle is naturally an arbitrary cut-off at 66.5 degrees North but is as good a line as any other. So far, oil has been found, just north of the Circle, in and around Prudhoe Bay in Alaska, in the Beaufort Sea off Canada, at the northern end of the West Siberian Basin and locally in adjoining waters. At a guess, not much more than about 15 Gb have been found, so to attribute a ultimate total of 50 Gb is by all means an optimistic interpretation of future discovery. The reason for having this high number is largely diplomatic to help close the gap with what seem excessive Russian claims. It seemed better to shunt some of them into the unknown Arctic rather than dismiss them out of hand – hence the confession. It will probably be expedient to let the 2020 peak slide forward year by year until more definite information to the contrary is available. The Antarctic is perceived to be essentially non-prospective due to unsatisfactory source rocks, and is in any case closed to exploration by agreement. It remains true, however, that these are comparatively unknown areas, which is another good reason for distinguishing them from Regular Oil. 

310 Gas Prices surge in the United States

The New York Times of December 13th reports that gas prices have risen 50% in the last few weeks to $7.22 / M Btu, causing grave concern to the chemicals industry, whose spokesman is tellingly reported to have commented.

"If what is happening with natural gas would happen with crude oil, we'd have declared war on OPEC by now."

The article adds “Gas drilling has increased, mainly in the Rockies and in Texas, but much of it has come from fast-depleting wells. Imports of natural gas from Canada, meanwhile, have grown less reliable than in past years as demand for the fuel has also increased in that nation”.                             (Reference furnished by Jeff Newton)
311. Meaning of Proved Reserves

The term Proved Reserves has probably caused more confusion in relation to the study of Depletion than any other aspect of the matter. It is commonly defined as: 

“those quantities that geological and engineering information indicates with reasonable certainty can be recovered in the future from known reservoirs under existing economic and operating conditions” 

Another term with a similar meaning is Booked Reserves for the amounts which companies decide to include in their financial accounts, under whatever book-keeping practices they operate. Some analysts draw attention to the words “reasonable certainty” to assert that it is a matter of Probability. That has led to the notion of subjective probability such that a certain estimate is said to have a percentage probability rank, with Proved Reserves having, say, a 90% value. 

That it turn prompts the question: Probability of What? Probability that the amounts are there to be extracted? or there to be extracted with varying degrees of profit expectation? or to be actually extracted in the real world, by whom? and when?  There are shades of meaning. 

The comments of Francis Harper at the Copenhagen Conference prompted the thought that in fact it is more a question of money than probability. He referred to the Prudhoe Bay Field in Alaska, commenting that producing the tail end of a field involves investing a great deal of money on infill wells, workovers, maintenance and other operations. In 1977, BP, the operator, evidently estimated that it was capable of producing about 12.5 Gb, as now confirmed by the decline analysis, but reported 9 Gb as Proved. This possibly meant that the Company was not sure at the time that it would be willing to make the tail-end investments. It might have better places to put its money; the environmentalist might have marched; the eskimos revolted, the taxes gone up, the pipeline rusted, or the oil price collapsed. All sorts of things might have happened to cause the Company to walk away from the tail end. So, the term Proved in fact meant a reasonable estimate of the minimum the Company actually planned and expected to extract in the real world. In this sense, it sounds an eminently sound estimate to report for financial purposes, being largely an expression of confidence. In fact, it may indeed partly reflect or explain the flat-earth economists’ view that reserves are simply a matter of investment with geological factors being substantially irrelevant. 

It seems a great mistake to equate this confidence factor with the physical amount of recoverable oil in the reservoir or the probability ranking of the diverse physical factors controlling recovery. It is a still greater mistake to imagine that, when BP increased its estimate to its current value, it reflected any particular technological development. It simply meant that it now had confidence that it would actually produce the tail end. This perhaps explains the differences in reporting practices in different environments. Offshore, the companies face massive front-end investments in platforms, which no doubt they design on a very high confidence factor, and report correspondingly conservative Proved Reserves to justify the investment. Onshore in an established province like Texas, Proved Reserves were added on a well-by-well basis as the fields were drilled up. 

Particular fields may be beneficiaries of technological progress, in some cases providing a higher than anticipated recovery, but by and large it seems that the growth in Proved Reserves is simply an expression of growing investment confidence. As fields get smaller and located in ever more hostile places, the companies will have to take a deep breath to begin with facing the full risks up front, leaving less room for subsequent upward revisions, especially if the life of the field is short. Perhaps it explains why exploration drilling is declining and why the companies embrace each other through merger rather than face the cold wind alone. 

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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		1930		0.02031225				0.0000000003		0.0762975771		0.5086505137

		1931		0.01752				0.0000000004		0.0778546705		0.5190311364

		1932		0.01752				0.0000000005		0.0794435413		0.5296236086

		1933		0.017739				0.0000000007		0.081064838		0.5404322537

		1934		0.02042175				0.0000000009		0.0827192225		0.5514614833

		1935		0.02228325				0.0000000011		0.0844073699		0.5627157993

		1936		0.023214				0.0000000015		0.0861299693		0.5741997952

		1937		0.028032				0.000000002		0.0878877238		0.5859181584

		1938		0.02819625				0.0000000025		0.0896813508		0.5978756718

		1939		0.03066				0.0000000033		0.0915115824		0.6100772161

		1940		0.020805				0.0000000043		0.0933791657		0.6225277716

		1941		0.03399975				0.0000000057		0.095284863		0.63523242

		1942		0.0222285				0.0000000074		0.097229452		0.6481963469

		1943		0.026937				0.0000000097		0.0992137266		0.6614248438

		1944		0.038544				0.0000000126		0.1012384965		0.67492331

		1945		0.0485085				0.0000000165		0.1033045883		0.6886972551

		1946		0.058204725				0.0000000215		0.1054128452		0.7027523011

		1947		0.0651963				0.0000000281		0.1075641277		0.7170941848

		1948		0.0732993				0.0000000367		0.109759314		0.73172876

		1949		0.072352125				0.0000000479		0.1119993		0.746662

		1950		0.0820155				0.0000000626		0.114285		0.7619		0.0009007371

		1951		0.09332685				0.0000000817		0.13413		0.8942		0.0011259214

		1952		0.09882375				0.0000001066		0.14532		0.9688		0.0014074018

		1953		0.09577965				0.0000001392		0.159615		1.0641		0.0017592522

		1954		0.1026015				0.0000001818		0.172305		1.1487		0.0021990653

		1955		0.11826				0.0000002373		0.200595		1.3373		0.0027488316

		1956		0.13587855				0.0000003098		0.198255		1.3217		0.0034360395

		1957		0.1527525				0.0000004045		0.21114		1.4076		0.0042950493

		1958		0.14262375				0.0001421481		0.237435		1.5829		0.0053688117

		1959		0.147825				0.0001872046		0.25902		1.7268		0.0067110146

		1960		0.15521625				0.0005567953		0.28116		1.8744		0.0083887682

		1961		0.1603686167				0.0063112954		0.302085		2.0139		0.0104859603

		1962		0.1815456492				0.0102602246		0.329385		2.1959		0.0131074503

		1963		0.1874141834				0.0107406686		0.363945		2.4263		0.0163843129

		1964		0.1898652259				0.0110606559		0.394125		2.6275		0.0204803911

		1965		0.217846197				0.0074797104		0.422475		2.8165		0.0256004889

		1966		0.2247147074				0.0143504191		0.460395		3.0693		0.0320006111

		1967		0.2370307051				0.0288685618		0.49986		3.3324		0.0400007639

		1968		0.2891118672				0.066106181		0.54213		3.6142		0.0500009549

		1969		0.2966248603				0.0740249889		0.594165		3.9611		0.0625011936

		1970		0.304754195				0.0823938217		0.585819		3.90546		0.078126492

		1971		0.33462835				0.0794781464		0.629208		4.19472		0.097658115

		1972		0.34830125				0.0726866511		0.7072128		4.42008		0.1085090167

		1973		0.24264835				0.0722068556		0.802638		4.7214		0.1205655741

		1974		0.16736345				0.0701026829		0.8602686		4.77927		0.133961749

		1975		0.15818735				0.0691626331		0.8910126		4.68954		0.1488463878

		1976		0.22143455				0.0624547193		0.994032		4.97016		0.1566804082

		1977		0.20818505				0.0562036309		1.0445652		4.97412		0.1649267454

		1978		0.4109462				0.3064739656		1.1288178		5.13099		0.1736071005

		1979		0.22744245				0.4796195947		1.17189968		5.095216		0.1827443163

		1980		0.1428975				0.5551131191		1.22595648		5.108152		0.1923624382

		1981		0.17335675				0.60437867		1.25850816		5.243784		0.202486777

		1982		0.2284535				0.6153797022		1.24260864		5.177536		0.2131439758

		1983		0.22799725				0.6190425098		1.2475008		5.19792		0.2243620798

		1984		0.201699				0.6342784815		1.36124352		5.671848		0.2361706103

		1985		0.21803275				0.6359726358		1.40357952		5.848248		0.2486006425

		1986		0.251023275				0.6762500426		1.43359104		5.973296		0.2616848868

		1987		0.269510525				0.6922709512		1.50556224		6.273176		0.2754577756

		1988		0.2524705				0.7323304086		1.56774912		6.532288		0.2899555533

		1989		0.2506601				0.7145746168		1.61874048		6.744752		0.3052163718

		1990		0.294582375		0.017306352		0.6722021314		1.69068		7.038114		0.3212803914

		1991		0.3369461		0.020584476		0.6550308967		1.761855		7.154251		0.3381898857

		1992		0.356021		0.029789612		0.6482553175		1.81551		7.199082		0.3559893534

		1993		0.36297425		0.045578824		0.6083835032		1.8907		7.319102		0.3747256351

		1994		0.35384925		0.074013531		0.5819183005		1.93158		7.397821		0.394448037

		1995		0.38629775		0.0974258		0.5714175312		2.002025		7.540433		0.41520846

		1996		0.4115375		0.124827036		0.5345778957		2.03524		7.881078		0.4370615368

		1997		0.46302805		0.188654075		0.51418262		2.088165		7.884255		0.4600647756

		1998		0.491748075		0.264259		0.4362102665		2.14109		8.032515		0.4842787111

		1999		0.440921825		0.348144029		0.4016653302		2.16007		8.202661		0.5097670644

		2000		0.513628		0.428191591		0.3948243537		2.279		8.550719		0.5365969099

		2001		0.5582675		0.9169		0.3913068638		2.3779549539		8.80724057		0.5648388525

		2002		0.66312835		1.1755275839		0.3918516454		2.5400081804		9.0714577871		0.5945672131

		2003		0.779477137		1.3237888813		0.3974086062		2.709644441		9.3436015207		0.6258602244

		2004		0.8992866773		1.8594414601		0.4091796307		2.8871728699		9.6239095663		0.6588002362

		2005		0.9593382883		2.4042331224		0.4286637665		2.973788056		9.9126268533		0.6934739328

		2006		1.0049026542		2.7579689122		0.4576966052		3.0630016977		10.2100056589		0.7299725608

		2007		1.053818521		3.0184511864		0.4984710774		3.1548917486		10.5163058287		0.7683921693

		2008		1.1063453641		3.0447261279		0.5535182334		3.2495385011		10.8317950036		0.8088338624

		2009		1.1627631056		3.0954101918		0.6256149185		3.3470246561		11.1567488537		0.8514040657

		2010		1.2233737364		3.1339155389		0.7175717766		3.4474353958		11.4914513193		0.896214806

		2011		1.278957818		3.181540396		0.8318441513		3.5508584577		11.8361948588		0.9433840063

		2012		1.3304789979		3.2152211291		0.9699101275		3.6573842114		12.1912807046		0.9930357961

		2013		1.3767247966		3.1861233737		1.1313915629		3.7671057377		12.5570191258		1.045300838

		2014		1.4165592456		2.9872627995		1.3129779956		3.8801189099		12.9337296995		1.1003166716

		2015		1.4489737661		2.8716896849		1.5073645274		3.9		13		1.1582280754

		2016		1.4731352414		2.4867346886		1.7026113492		3.9		13		1.2191874478

		2017		1.4977799463		2.1688527671		1.8824799751		3.9		13		1.2833552082

		2018		1.5229175452		2.0088764044		2.028229008		3.9		13		1.3509002192

		2019		1.5485578961		1.8251739188		2.1219063237		3.9		13		1.4220002307

		2020		1.574711054		1.5818780402		2.1504111187		3.9		13		1.4968423481

		2021		1.6013872751		1.2819148861		2.1089193905		3.9		13		1.5756235243

		2022		1.6285970206		1.1229975025		2.0022309482		3.9		13		1.6585510782

		2023		1.656350961		0.9843374469		1.8434223566		3.9		13		1.7458432402

		2024		1.6846599802		0.8618038134		1.6504214114		3.9		13		1.8377297266

		2025		1.7135351798		0.7554119006		1.4419450454		3.9		13		1.9344523438

		2026		1.7318116847		0.6644919411		1.2342070989		3.9		13		2.036265625

		2027		1.7503419576		0.5878246254		1.0391225085		3.9		13		2.1434375

		2028		1.7691299563		0.5118297387		0.863971027		3.9		13		2.25625

		2029		1.7881797067		0.4347746887		0.7120376499		3.9		13		2.375

		2030		1.8074953035		0.3909504622		0.583674686		3.9		13		2.5

		2031		1.8270809123		0.1887885334		0.477377801		3.9		13		2.55

		2032		1.8469407704		0.1589195602		0.390664937		3.9		13		2.601

		2033		1.8670791879		0.1341885477		0.3206982214		3.9		13		2.65302

		2034		1.8875005499		0.1136434376		0.2646730156		3.9		13		2.7060804

		2035		1.9082093169		0.0965107249		0.2200298582		3.9		13		2.760202008

		2036		1.9292100267		0.0821670365		0.1845467383		3.9		13		2.8154060482

		2037		1.9505072961		0.0701116737		0.1563582595		3.9		13		2.8717141691

		2038		1.9480158214		0.0599424294		0.13393479		3.9		13		2.9291484525

		2039		1.9482393811		0.0513353879		0.1160430247		3.9		13		2.9877314216

		2040		1.9509419364		0.0440285898		0.1017007401		3.9		13		3.04748605

		2041		1.9559116233		0.0378090767		0.0901327141		3.705		12.35		3.108435771

		2042		1.962958345		0.0325027343		0.0807311511		3.51975		11.7325		3.1706044864

		2043		1.9719116052		0.0279663706		0.0730218276		3.3437625		11.145875		3.2340165761

		2044		1.9826185589		0.0240815465		0.0666360236		3.176574375		10.58858125		3.2986969077

		2045		1.9949422575		0.0207497633		0.0612877408		3.0177456562		10.0591521875		3.3646708458

		2046		2.0087600701		0.017888692		0.0567554867		2.8668583734		9.5561945781		3.4319642627

		2047		2.0239622627		0.0154292047		0.0528678678		2.7235154548		9.0783848492		3.500603548

		2048		2.0404507197		0.0133130203		0.0494922833		2.587339682		8.6244656068		3.5706156189

		2049		2.0581377936		0.0114908256		0.0465261059		2.4579726979		8.1932423264		3.6420279313

		2050		2.0769452695		0.0099207638		0.0438898311		2.335074063		7.7835802101		3.7148684899
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		1931		0.082782		0.365978

		1932		0.07860275		0.37187325

		1933		0.0787305		0.38456095

		1934		0.088549		0.4281647

		1935		0.09247275		0.4542965059

		1936		0.0947175		0.4730179536

		1937		0.0984405		0.5012830669

		1938		0.10439		0.5183836546

		1939		0.11043075		0.553173968

		1940		0.11130675		0.5058264032

		1941		0.1210705		0.5758215034

		1942		0.1157415		0.4633021114

		1943		0.10287525		0.5075163726

		1944		0.13999575		0.5769469369
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		1946		0.05986		0.6566267435

		1947		0.07811		0.7366862879

		1948		0.095995		0.8397057214

		1949		0.11461		0.879976366

		1950		0.13286		1.0077244931

		1951		0.16206		1.1082446033

		1952		0.196735		1.2095479798

		1953		0.23433		1.2308795682

		1954		0.27959		1.347857456

		1955		0.35989		1.5459044274

		1956		0.446395		1.6706167683

		1957		0.54458		1.7989505719

		1958		0.6424		1.8383729941

		1959		0.75044		1.9370723095

		1960		0.86432		2.1493779679

		1961		0.98185		2.3384204601

		1962		1.10887		2.6202348355

		1963		1.23589		2.847941102

		1964		1.34174		3.1731905572

		1965		1.45927		3.4912843076

		1966		1.59067		3.7604263892
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		1968		1.83084		4.6750987567

		1969		1.93888		5.2634447953

		1970		2.08196		5.9729125213

		1971		2.25132		5.9771596593

		1972		2.39221		6.1403984151

		1973		2.5915		6.736062458
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		1978		3.75877		7.1519696724
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		2000		2.308625		10.2093315063

		2001		2.474992		10.2424752286

		2002		2.695525		10.0554526886

		2003		2.83030125		9.9868274104

		2004		2.9718163125		9.7435936733

		2005		3.1204071281		9.4830985484

		2006		3.2452234133		9.2581043402

		2007		3.3425801156		9.0179370873

		2008		3.409431718		8.7852431096

		2009		3.4435260351		8.548952862

		2010		3.4435260351		8.2866556981

		2011		3.2220106932		8.0361931548

		2012		3.0146743051		7.7838875933

		2013		2.8206800135		7.5453627491

		2014		2.6391692547		7.32015616

		2015		2.4693387131		7.10008679

		2016		2.3104367669		6.8870931896

		2017		2.161760161		6.6781006146

		2018		2.0226508946		6.4739294449

		2019		1.8924933096		6.2797502102

		2020		1.7707113651		6.0944835603

		2021		1.6567660888		5.9184571443

		2022		1.5501531909		5.7513108126

		2023		1.4504008331		5.5927114337

		2024		1.3570675395		5.4423516632

		2025		1.2697402433		5.2999492603

		2026		1.1880324587		5.1652465274

		2027		1.11158257		5.0380098755
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		2029		0.9731248705		4.7647207174

		2030		0.9105042851		4.618870239

		2031		0.8519133343		4.4803643855

		2032		0.7970927113		4.3490512991

		2033		0.7457997953		4.2248043202

		2034		0.6978075785		4.107522465

		2035		0.6529036608		3.9971310634

		2036		0.6108893102		3.8935825674

		2037		0.5715785831		3.7968575401

		2038		0.5347975013		3.7069658382

		2039		0.5003832821		3.6442182577
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		2041		0.4380560021		3.4004530912

		2042		0.4098670983		3.2856688072

		2043		0.3834921505		3.1753417624
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		2045		0.335724722		2.9672929171

		2046		0.3141208362		2.8692104813

		2047		0.2939071604		2.774863094
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		2050		0.2407412064		2.5126708552
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		1968		1968		1968		1968		1968		1968		1968		82.582264427

		1969		1969		1969		1969		1969		1969		1969		86.9286993969

		1970		1970		1970		1970		1970		1970		1970		91.503894102

		1971		1971		1971		1971		1971		1971		1971		96.3198885284

		1972		1972		1972		1972		1972		1972		1972		101.3893563457

		1973		1973		1973		1973		1973		1973		1973		106.7256382586

		1974		1974		1974		1974		1974		1974		1974		112.3427771143

		1975		1975		1975		1975		1975		1975		1975		118.2555548572

		1976		1976		1976		1976		1976		1976		1976		124.4795314286

		1977		1977		1977		1977		1977		1977		1977		131.0310857144

		1978		1978		1978		1978		1978		1978		1978		137.9274586467

		1979		1979		1979		1979		1979		1979		1979		145.1867985755

		1980		1980		1980		1980		1980		1980		1980		152.8282090268

		1981		1981		1981		1981		1981		1981		1981		160.8717989756

		1982		1982		1982		1982		1982		1982		1982		169.3387357638

		1983		1983		1983		1983		1983		1983		1983		178.251300804

		1984		1984		1984		1984		1984		1984		1984		187.6329482147

		1985		1985		1985		1985		1985		1985		1985		197.5083665418

		1986		1986		1986		1986		1986		1986		1986		207.9035437282

		1987		1987		1987		1987		1987		1987		1987		218.8458355034

		1988		1988		1988		1988		1988		1988		1988		230.364037372

		1989		1989		1989		1989		1989		1989		1989		242.4884603915

		1990		1990		1990		1990		1990		1990		1990		255.2510109385

		1991		1991		1991		1991		1991		1991		1991		268.6852746721

		1992		1992		1992		1992		1992		1992		1992		282.826604918

		1993		1993		1993		1993		1993		1993		1993		297.7122157031

		1994		1994		1994		1994		1994		1994		1994		313.3812796875

		1995		1995		1995		1995		1995		1995		1995		329.87503125

		1996		1996		1996		1996		1996		1996		1996		347.236875

		1997		1997		1997		1997		1997		1997		1997		365.5125

		1998		1998		1998		1998		1998		1998		1998		384.75

		1999		1999		1999		1999		1999		1999		1999		405

		2000		2000		2000		2000		2000		2000		2000		649.9

		2001		2001		2001		2001		2001		2001		2001		659.8

		2002		2002		2002		2002		2002		2002		2002		684.9315068493

		2003		2003		2003		2003		2003		2003		2003		687.6712328767

		2004		2004		2004		2004		2004		2004		2004		690.6849315068

		2005		2005		2005		2005		2005		2005		2005		694

		2006		2006		2006		2006		2006		2006		2006		697.6465753425

		2007		2007		2007		2007		2007		2007		2007		701.6578082192

		2008		2008		2008		2008		2008		2008		2008		706.0701643836

		2009		2009		2009		2009		2009		2009		2009		680.7328460952

		2010		2010		2010		2010		2010		2010		2010		657.2892847752

		2011		2011		2011		2011		2011		2011		2011		635.7001602144

		2012		2012		2012		2012		2012		2012		2012		615.958275471

		2013		2013		2013		2013		2013		2013		2013		598.0645522603

		2014		2014		2014		2014		2014		2014		2014		582.0284373173

		2015		2015		2015		2015		2015		2015		2015		567.8683679994

		2016		2016		2016		2016		2016		2016		2016		555.6123022004

		2017		2017		2017		2017		2017		2017		2017		545.2983181928

		2018		2018		2018		2018		2018		2018		2018		536.9752906131

		2019		2019		2019		2019		2019		2019		2019		530.7036494647

		2020		2020		2020		2020		2020		2020		2020		526.5562297307

		2021		2021		2021		2021		2021		2021		2021		524.6192199844

		2022		2022		2022		2022		2022		2022		2022		524.9932192526

		2023		2023		2023		2023		2023		2023		2023		527.7944123426

		2024		2024		2024		2024		2024		2024		2024		533.1558748925

		2025		2025		2025		2025		2025		2025		2025		541.2290205594

		2026		2026		2026		2026		2026		2026		2026		552.1852040238

		2027		2027		2027		2027		2027		2027		2027		566.2174948837

		2028		2028		2028		2028		2028		2028		2028		583.5426390409

		2029		2029		2029		2029		2029		2029		2029		604.4032258665

		2030		2030		2030		2030		2030		2030		2030		629.070081279

		2031		2031		2031		2031		2031		2031		2031		657.8449089066

		2032		2032		2032		2032		2032		2032		2032		691.0632037384

		2033		2033		2033		2033		2033		2033		2033		729.0974651286

		2034		2034		2034		2034		2034		2034		2034		772.3607387239

		2035		2035		2035		2035		2035		2035		2035		821.3105198563

		2036		2036		2036		2036		2036		2036		2036		876.4530542127

		2037		2037		2037		2037		2037		2037		2037		938.3480751937

		2038		2038		2038		2038		2038		2038		2038		1007.6140213229

		2039		2039		2039		2039		2039		2039		2039		1084.9337814255

		2040		2040		2040		2040		2040		2040		2040		1171.0610200748

		2041		2041		2041		2041		2041		2041		2041		1266.8271410689

		2042		2042		2042		2042		2042		2042		2042		1373.1489524914

		2043		2043		2043		2043		2043		2043		2043		1491.0371032712

		2044		2044		2044		2044		2044		2044		2044		1621.6053681653

		2045		2045		2045		2045		2045		2045		2045		1766.0808657853

		2046		2046		2046		2046		2046		2046		2046		1925.8153027656

		2047		2047		2047		2047		2047		2047		2047		2102.2973464874

		2048		2048		2048		2048		2048		2048		2048		2297.1662390247

		2049		2049		2049		2049		2049		2049		2049		2098.5438928106

		2050		2050		2050		2050		2050		2050		2050		1917.3487881984
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712.0667148543

868.7778247141

520.2063827211

3930.9683253517

686.5740328809

2634.1435399321

2467.520167776

669.5681262118

831.2656858441

497.1918186201

3735.009276687

648.2997937632

2560.1662035526

2400.6102787561

629.6668154346

795.4376266898

475.2977924412

3550.0337597863

612.2837382438

2488.6370638047

2335.8448873702

592.2019994544

761.2141196101

454.4641411115

3375.3685247493

578.3869588766

2419.4602014944

2273.1381619615

557.0229263917

728.5196281078

434.6342295835

3210.384447657

546.4793371408

2352.5441698922

2212.408657245

523.9882462913

697.2823927906

415.7547287421

3054.4934850478

516.4389772586

2287.801746553

2153.5790382965

492.9654215023

667.4342295797

397.7754080452

2907.1458475825

488.1516768935

2225.1497011786

2096.5758245183

463.8301741975

638.9103394223

380.6489418807

2767.8273765568

461.5104323066

2164.5085783636

2041.3291520146

436.4659686823

611.6491288154

364.330728701

2636.0571081781

436.4149757169

2105.8024941539

1987.7725529375

410.7635262956

585.5920404894

348.7787220568

2511.3850116771

412.7713427505

2048.9589454308

1935.842750481

386.6203708418

560.6833936417

333.9532727169

2393.3898883913

390.4914680114

1993.9086312111

1885.4794683108

363.9404026248

536.8702331488

319.8169811176

2281.6774199391

369.4928069297

1940.5852850196

1836.6252533138

342.6334992787

514.1021872227

306.334559437

2175.8783545074

349.6979821677

1888.9255175597

1789.2253106442

322.6151417014

492.3313330071

293.4727026402

2075.6468211096

331.0344529761

1838.8686689618

1743.2273501239

303.806063507

471.5120696458

281.1999678872



Chart5

		1930		0.02031225				0.0000000003		0.0762975771		0.5086505137

		1931		0.01752				0.0000000004		0.0778546705		0.5190311364

		1932		0.01752				0.0000000005		0.0794435413		0.5296236086

		1933		0.017739				0.0000000007		0.081064838		0.5404322537

		1934		0.02042175				0.0000000009		0.0827192225		0.5514614833

		1935		0.02228325				0.0000000011		0.0844073699		0.5627157993

		1936		0.023214				0.0000000015		0.0861299693		0.5741997952

		1937		0.028032				0.000000002		0.0878877238		0.5859181584

		1938		0.02819625				0.0000000025		0.0896813508		0.5978756718

		1939		0.03066				0.0000000033		0.0915115824		0.6100772161

		1940		0.020805				0.0000000043		0.0933791657		0.6225277716

		1941		0.03399975				0.0000000057		0.095284863		0.63523242

		1942		0.0222285				0.0000000074		0.097229452		0.6481963469

		1943		0.026937				0.0000000097		0.0992137266		0.6614248438

		1944		0.038544				0.0000000126		0.1012384965		0.67492331

		1945		0.0485085				0.0000000165		0.1033045883		0.6886972551

		1946		0.058204725				0.0000000215		0.1054128452		0.7027523011

		1947		0.0651963				0.0000000281		0.1075641277		0.7170941848

		1948		0.0732993				0.0000000367		0.109759314		0.73172876

		1949		0.072352125				0.0000000479		0.1119993		0.746662

		1950		0.0820155				0.0000000626		0.114285		0.7619		0.0009007371

		1951		0.09332685				0.0000000817		0.13413		0.8942		0.0011259214

		1952		0.09882375				0.0000001066		0.14532		0.9688		0.0014074018

		1953		0.09577965				0.0000001392		0.159615		1.0641		0.0017592522

		1954		0.1026015				0.0000001818		0.172305		1.1487		0.0021990653

		1955		0.11826				0.0000002373		0.200595		1.3373		0.0027488316

		1956		0.13587855				0.0000003098		0.198255		1.3217		0.0034360395

		1957		0.1527525				0.0000004045		0.21114		1.4076		0.0042950493

		1958		0.14262375				0.0001421481		0.237435		1.5829		0.0053688117

		1959		0.147825				0.0001872046		0.25902		1.7268		0.0067110146

		1960		0.15521625				0.0005567953		0.28116		1.8744		0.0083887682

		1961		0.1603686167				0.0063112954		0.302085		2.0139		0.0104859603

		1962		0.1815456492				0.0102602246		0.329385		2.1959		0.0131074503

		1963		0.1874141834				0.0107406686		0.363945		2.4263		0.0163843129

		1964		0.1898652259				0.0110606559		0.394125		2.6275		0.0204803911

		1965		0.217846197				0.0074797104		0.422475		2.8165		0.0256004889

		1966		0.2247147074				0.0143504191		0.460395		3.0693		0.0320006111

		1967		0.2370307051				0.0288685618		0.49986		3.3324		0.0400007639

		1968		0.2891118672				0.066106181		0.54213		3.6142		0.0500009549

		1969		0.2966248603				0.0740249889		0.594165		3.9611		0.0625011936

		1970		0.304754195				0.0823938217		0.585819		3.90546		0.078126492

		1971		0.33462835				0.0794781464		0.629208		4.19472		0.097658115

		1972		0.34830125				0.0726866511		0.7072128		4.42008		0.1085090167

		1973		0.24264835				0.0722068556		0.802638		4.7214		0.1205655741

		1974		0.16736345				0.0701026829		0.8602686		4.77927		0.133961749

		1975		0.15818735				0.0691626331		0.8910126		4.68954		0.1488463878

		1976		0.22143455				0.0624547193		0.994032		4.97016		0.1566804082

		1977		0.20818505				0.0562036309		1.0445652		4.97412		0.1649267454

		1978		0.4109462				0.3064739656		1.1288178		5.13099		0.1736071005

		1979		0.22744245				0.4796195947		1.17189968		5.095216		0.1827443163

		1980		0.1428975				0.5551131191		1.22595648		5.108152		0.1923624382

		1981		0.17335675				0.60437867		1.25850816		5.243784		0.202486777

		1982		0.2284535				0.6153797022		1.24260864		5.177536		0.2131439758

		1983		0.22799725				0.6190425098		1.2475008		5.19792		0.2243620798

		1984		0.201699				0.6342784815		1.36124352		5.671848		0.2361706103

		1985		0.21803275				0.6359726358		1.40357952		5.848248		0.2486006425

		1986		0.251023275				0.6762500426		1.43359104		5.973296		0.2616848868

		1987		0.269510525				0.6922709512		1.50556224		6.273176		0.2754577756

		1988		0.2524705				0.7323304086		1.56774912		6.532288		0.2899555533

		1989		0.2506601				0.7145746168		1.61874048		6.744752		0.3052163718

		1990		0.294582375		0.017306352		0.6722021314		1.69068		7.038114		0.3212803914

		1991		0.3369461		0.020584476		0.6550308967		1.761855		7.154251		0.3381898857

		1992		0.356021		0.029789612		0.6482553175		1.81551		7.199082		0.3559893534

		1993		0.36297425		0.045578824		0.6083835032		1.8907		7.319102		0.3747256351

		1994		0.35384925		0.074013531		0.5819183005		1.93158		7.397821		0.394448037

		1995		0.38629775		0.0974258		0.5714175312		2.002025		7.540433		0.41520846

		1996		0.4115375		0.124827036		0.5345778957		2.03524		7.881078		0.4370615368

		1997		0.46302805		0.188654075		0.51418262		2.088165		7.884255		0.4600647756

		1998		0.491748075		0.264259		0.4362102665		2.14109		8.032515		0.4842787111

		1999		0.440921825		0.348144029		0.4016653302		2.16007		8.202661		0.5097670644

		2000		0.513628		0.428191591		0.3948243537		2.279		8.550719		0.5365969099

		2001		0.5582675		0.9169		0.3913068638		2.3779549539		8.80724057		0.5648388525

		2002		0.66312835		1.1755275839		0.3918516454		2.5400081804		9.0714577871		0.5945672131

		2003		0.779477137		1.3237888813		0.3974086062		2.709644441		9.3436015207		0.6258602244

		2004		0.8992866773		1.8594414601		0.4091796307		2.8871728699		9.6239095663		0.6588002362

		2005		0.9593382883		2.4042331224		0.4286637665		2.973788056		9.9126268533		0.6934739328

		2006		1.0049026542		2.7579689122		0.4576966052		3.0630016977		10.2100056589		0.7299725608

		2007		1.053818521		3.0184511864		0.4984710774		3.1548917486		10.5163058287		0.7683921693

		2008		1.1063453641		3.0447261279		0.5535182334		3.2495385011		10.8317950036		0.8088338624

		2009		1.1627631056		3.0954101918		0.6256149185		3.3470246561		11.1567488537		0.8514040657

		2010		1.2233737364		3.1339155389		0.7175717766		3.4474353958		11.4914513193		0.896214806

		2011		1.278957818		3.181540396		0.8318441513		3.5508584577		11.8361948588		0.9433840063

		2012		1.3304789979		3.2152211291		0.9699101275		3.6573842114		12.1912807046		0.9930357961

		2013		1.3767247966		3.1861233737		1.1313915629		3.7671057377		12.5570191258		1.045300838

		2014		1.4165592456		2.9872627995		1.3129779956		3.8801189099		12.9337296995		1.1003166716

		2015		1.4489737661		2.8716896849		1.5073645274		3.9		13		1.1582280754

		2016		1.4731352414		2.4867346886		1.7026113492		3.9		13		1.2191874478

		2017		1.4977799463		2.1688527671		1.8824799751		3.9		13		1.2833552082

		2018		1.5229175452		2.0088764044		2.028229008		3.9		13		1.3509002192

		2019		1.5485578961		1.8251739188		2.1219063237		3.9		13		1.4220002307

		2020		1.574711054		1.5818780402		2.1504111187		3.9		13		1.4968423481

		2021		1.6013872751		1.2819148861		2.1089193905		3.9		13		1.5756235243

		2022		1.6285970206		1.1229975025		2.0022309482		3.9		13		1.6585510782

		2023		1.656350961		0.9843374469		1.8434223566		3.9		13		1.7458432402

		2024		1.6846599802		0.8618038134		1.6504214114		3.9		13		1.8377297266

		2025		1.7135351798		0.7554119006		1.4419450454		3.9		13		1.9344523438

		2026		1.7318116847		0.6644919411		1.2342070989		3.9		13		2.036265625

		2027		1.7503419576		0.5878246254		1.0391225085		3.9		13		2.1434375

		2028		1.7691299563		0.5118297387		0.863971027		3.9		13		2.25625

		2029		1.7881797067		0.4347746887		0.7120376499		3.9		13		2.375

		2030		1.8074953035		0.3909504622		0.583674686		3.9		13		2.5

		2031		1.8270809123		0.1887885334		0.477377801		3.9		13		2.55

		2032		1.8469407704		0.1589195602		0.390664937		3.9		13		2.601

		2033		1.8670791879		0.1341885477		0.3206982214		3.9		13		2.65302

		2034		1.8875005499		0.1136434376		0.2646730156		3.9		13		2.7060804

		2035		1.9082093169		0.0965107249		0.2200298582		3.9		13		2.760202008

		2036		1.9292100267		0.0821670365		0.1845467383		3.9		13		2.8154060482

		2037		1.9505072961		0.0701116737		0.1563582595		3.9		13		2.8717141691

		2038		1.9480158214		0.0599424294		0.13393479		3.9		13		2.9291484525

		2039		1.9482393811		0.0513353879		0.1160430247		3.9		13		2.9877314216

		2040		1.9509419364		0.0440285898		0.1017007401		3.9		13		3.04748605

		2041		1.9559116233		0.0378090767		0.0901327141		3.705		12.35		3.108435771

		2042		1.962958345		0.0325027343		0.0807311511		3.51975		11.7325		3.1706044864

		2043		1.9719116052		0.0279663706		0.0730218276		3.3437625		11.145875		3.2340165761

		2044		1.9826185589		0.0240815465		0.0666360236		3.176574375		10.58858125		3.2986969077

		2045		1.9949422575		0.0207497633		0.0612877408		3.0177456562		10.0591521875		3.3646708458

		2046		2.0087600701		0.017888692		0.0567554867		2.8668583734		9.5561945781		3.4319642627

		2047		2.0239622627		0.0154292047		0.0528678678		2.7235154548		9.0783848492		3.500603548

		2048		2.0404507197		0.0133130203		0.0494922833		2.587339682		8.6244656068		3.5706156189

		2049		2.0581377936		0.0114908256		0.0465261059		2.4579726979		8.1932423264		3.6420279313

		2050		2.0769452695		0.0099207638		0.0438898311		2.335074063		7.7835802101		3.7148684899



Conventional Oil

Heavy etc

Deepwater

Polar

NGL

Natural Gas

Non-Con Gas

Annual Production Gboe

OIL & GAS
2002 Base Case Scenario
Gas equivalence 10 Tcf =1 Gb

1.33021142

1.4159515

1.4724905

1.54082245

1.6502722

1.7367932559

1.8144074536

1.9063870669

1.9541111546

2.050495218

2.0718771532

2.1767115034

2.0737916114

2.2351891226

2.5444976869

2.5555762125

2.7097517435

2.9809252879

3.3711267214

3.357304366

3.7621604931

4.2243591033

4.4645486298

4.7544472182

4.939796906

5.5659779274

5.9603887683

6.2549800719

6.3927699941

6.9357793095

7.5116909679

8.0132089601

8.6847438355

9.314418102

10.1307480572

10.7973843076

11.7271583892

12.6237843908

13.7552107567

14.7308107953

16.1451760213

17.2587469093
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17.946530903

17.4890738303
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14.5972454701

14.2251616831

13.8625623118

13.5092055985
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9.4958379619
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Chart6

		1930		0.02031225				0.0000000003		0.0762975771		0.8477508561

		1931		0.01752				0.0000000004		0.0778546705		0.865051894

		1932		0.01752				0.0000000005		0.0794435413		0.8827060143

		1933		0.017739				0.0000000007		0.081064838		0.9007204228

		1934		0.02042175				0.0000000009		0.0827192225		0.9191024722

		1935		0.02228325				0.0000000011		0.0844073699		0.9378596655

		1936		0.023214				0.0000000015		0.0861299693		0.9569996587

		1937		0.028032				0.000000002		0.0878877238		0.976530264

		1938		0.02819625				0.0000000025		0.0896813508		0.996459453

		1939		0.03066				0.0000000033		0.0915115824		1.0167953602

		1940		0.020805				0.0000000043		0.0933791657		1.0375462859

		1941		0.03399975				0.0000000057		0.095284863		1.0587206999

		1942		0.0222285				0.0000000074		0.097229452		1.0803272448

		1943		0.026937				0.0000000097		0.0992137266		1.1023747396

		1944		0.038544				0.0000000126		0.1012384965		1.1248721833

		1945		0.0485085				0.0000000165		0.1033045883		1.1478287585

		1946		0.058204725				0.0000000215		0.1054128452		1.1712538352

		1947		0.0651963				0.0000000281		0.1075641277		1.1951569747

		1948		0.0732993				0.0000000367		0.109759314		1.2195479333

		1949		0.072352125				0.0000000479		0.1119993		1.2444366667

		1950		0.0820155				0.0000000626		0.114285		1.2698333333		0.0009007371

		1951		0.09332685				0.0000000817		0.13413		1.4903333333		0.0011259214

		1952		0.09882375				0.0000001066		0.14532		1.6146666667		0.0014074018

		1953		0.09577965				0.0000001392		0.159615		1.7735		0.0017592522

		1954		0.1026015				0.0000001818		0.172305		1.9145		0.0021990653

		1955		0.11826				0.0000002373		0.200595		2.2288333333		0.0027488316

		1956		0.13587855				0.0000003098		0.198255		2.2028333333		0.0034360395

		1957		0.1527525				0.0000004045		0.21114		2.346		0.0042950493

		1958		0.14262375				0.0001421481		0.237435		2.6381666667		0.0053688117

		1959		0.147825				0.0001872046		0.25902		2.878		0.0067110146

		1960		0.15521625				0.0005567953		0.28116		3.124		0.0083887682

		1961		0.1603686167				0.0063112954		0.302085		3.3565		0.0104859603

		1962		0.1815456492				0.0102602246		0.329385		3.6598333333		0.0131074503

		1963		0.1874141834				0.0107406686		0.363945		4.0438333333		0.0163843129

		1964		0.1898652259				0.0110606559		0.394125		4.3791666667		0.0204803911

		1965		0.217846197				0.0074797104		0.422475		4.6941666667		0.0256004889

		1966		0.2247147074				0.0143504191		0.460395		5.1155		0.0320006111

		1967		0.2370307051				0.0288685618		0.49986		5.554		0.0400007639

		1968		0.2891118672				0.066106181		0.54213		6.0236666667		0.0500009549

		1969		0.2966248603				0.0740249889		0.594165		6.6018333333		0.0625011936

		1970		0.304754195				0.0823938217		0.585819		6.5091		0.078126492

		1971		0.33462835				0.0794781464		0.629208		6.9912		0.097658115

		1972		0.34830125				0.0726866511		0.7072128		7.3668		0.1085090167

		1973		0.24264835				0.0722068556		0.802638		7.869		0.1205655741

		1974		0.16736345				0.0701026829		0.8602686		7.96545		0.133961749

		1975		0.15818735				0.0691626331		0.8910126		7.8159		0.1488463878

		1976		0.22143455				0.0624547193		0.994032		8.2836		0.1566804082

		1977		0.20818505				0.0562036309		1.0445652		8.2902		0.1649267454

		1978		0.4109462				0.3064739656		1.1288178		8.55165		0.1736071005

		1979		0.22744245				0.4796195947		1.17189968		8.4920266667		0.1827443163

		1980		0.1428975				0.5551131191		1.22595648		8.5135866667		0.1923624382

		1981		0.17335675				0.60437867		1.25850816		8.73964		0.202486777

		1982		0.2284535				0.6153797022		1.24260864		8.6292266667		0.2131439758

		1983		0.22799725				0.6190425098		1.2475008		8.6632		0.2243620798

		1984		0.201699				0.6342784815		1.36124352		9.45308		0.2361706103

		1985		0.21803275				0.6359726358		1.40357952		9.74708		0.2486006425

		1986		0.251023275				0.6762500426		1.43359104		9.9554933333		0.2616848868

		1987		0.269510525				0.6922709512		1.50556224		10.4552933333		0.2754577756

		1988		0.2524705				0.7323304086		1.56774912		10.8871466667		0.2899555533

		1989		0.2506601				0.7145746168		1.61874048		11.2412533333		0.3052163718

		1990		0.294582375		0.017306352		0.6722021314		1.69068		11.73019		0.3212803914

		1991		0.3369461		0.020584476		0.6550308967		1.761855		11.9237516667		0.3381898857

		1992		0.356021		0.029789612		0.6482553175		1.81551		11.99847		0.3559893534

		1993		0.36297425		0.045578824		0.6083835032		1.8907		12.1985033333		0.3747256351

		1994		0.35384925		0.074013531		0.5819183005		1.93158		12.3297016667		0.394448037

		1995		0.38629775		0.0974258		0.5714175312		2.002025		12.5673883333		0.41520846

		1996		0.4115375		0.124827036		0.5345778957		2.03524		13.13513		0.4370615368

		1997		0.46302805		0.188654075		0.51418262		2.088165		13.140425		0.4600647756

		1998		0.491748075		0.264259		0.4362102665		2.14109		13.387525		0.4842787111

		1999		0.440921825		0.348144029		0.4016653302		2.16007		13.6711016667		0.5097670644

		2000		0.513628		0.428191591		0.3948243537		2.279		14.2511983333		0.5365969099

		2001		0.5582675		0.9169		0.3913068638		2.3779549539		14.6787342833		0.5648388525

		2002		0.66312835		1.1755275839		0.3918516454		2.5400081804		15.1190963118		0.5945672131

		2003		0.779477137		1.3237888813		0.3974086062		2.709644441		15.5726692012		0.6258602244

		2004		0.8992866773		1.8594414601		0.4091796307		2.8871728699		16.0398492772		0.6588002362

		2005		0.9593382883		2.4042331224		0.4286637665		2.973788056		16.5210447555		0.6934739328

		2006		1.0049026542		2.7579689122		0.4576966052		3.0630016977		17.0166760982		0.7299725608

		2007		1.053818521		3.0184511864		0.4984710774		3.1548917486		17.5271763812		0.7683921693

		2008		1.1063453641		3.0447261279		0.5535182334		3.2495385011		18.0529916726		0.8088338624

		2009		1.1627631056		3.0954101918		0.6256149185		3.3470246561		18.5945814228		0.8514040657

		2010		1.2233737364		3.1339155389		0.7175717766		3.4474353958		19.1524188654		0.896214806

		2011		1.278957818		3.181540396		0.8318441513		3.5508584577		19.7269914314		0.9433840063

		2012		1.3304789979		3.2152211291		0.9699101275		3.6573842114		20.3188011744		0.9930357961

		2013		1.3767247966		3.1861233737		1.1313915629		3.7671057377		20.9283652096		1.045300838

		2014		1.4165592456		2.9872627995		1.3129779956		3.8801189099		21.5562161659		1.1003166716

		2015		1.4489737661		2.8716896849		1.5073645274		3.9		21.6666666667		1.1582280754

		2016		1.4731352414		2.4867346886		1.7026113492		3.9		21.6666666667		1.2191874478

		2017		1.4977799463		2.1688527671		1.8824799751		3.9		21.6666666667		1.2833552082

		2018		1.5229175452		2.0088764044		2.028229008		3.9		21.6666666667		1.3509002192

		2019		1.5485578961		1.8251739188		2.1219063237		3.9		21.6666666667		1.4220002307

		2020		1.574711054		1.5818780402		2.1504111187		3.9		21.6666666667		1.4968423481

		2021		1.6013872751		1.2819148861		2.1089193905		3.9		21.6666666667		1.5756235243

		2022		1.6285970206		1.1229975025		2.0022309482		3.9		21.6666666667		1.6585510782

		2023		1.656350961		0.9843374469		1.8434223566		3.9		21.6666666667		1.7458432402

		2024		1.6846599802		0.8618038134		1.6504214114		3.9		21.6666666667		1.8377297266

		2025		1.7135351798		0.7554119006		1.4419450454		3.9		21.6666666667		1.9344523438

		2026		1.7318116847		0.6644919411		1.2342070989		3.9		21.6666666667		2.036265625

		2027		1.7503419576		0.5878246254		1.0391225085		3.9		21.6666666667		2.1434375

		2028		1.7691299563		0.5118297387		0.863971027		3.9		21.6666666667		2.25625

		2029		1.7881797067		0.4347746887		0.7120376499		3.9		21.6666666667		2.375

		2030		1.8074953035		0.3909504622		0.583674686		3.9		21.6666666667		2.5

		2031		1.8270809123		0.1887885334		0.477377801		3.9		21.6666666667		2.55

		2032		1.8469407704		0.1589195602		0.390664937		3.9		21.6666666667		2.601

		2033		1.8670791879		0.1341885477		0.3206982214		3.9		21.6666666667		2.65302

		2034		1.8875005499		0.1136434376		0.2646730156		3.9		21.6666666667		2.7060804

		2035		1.9082093169		0.0965107249		0.2200298582		3.9		21.6666666667		2.760202008

		2036		1.9292100267		0.0821670365		0.1845467383		3.9		21.6666666667		2.8154060482

		2037		1.9505072961		0.0701116737		0.1563582595		3.9		21.6666666667		2.8717141691

		2038		1.9480158214		0.0599424294		0.13393479		3.9		21.6666666667		2.9291484525

		2039		1.9482393811		0.0513353879		0.1160430247		3.9		21.6666666667		2.9877314216

		2040		1.9509419364		0.0440285898		0.1017007401		3.9		21.6666666667		3.04748605

		2041		1.9559116233		0.0378090767		0.0901327141		3.705		20.5833333333		3.108435771

		2042		1.962958345		0.0325027343		0.0807311511		3.51975		19.5541666667		3.1706044864

		2043		1.9719116052		0.0279663706		0.0730218276		3.3437625		18.5764583333		3.2340165761

		2044		1.9826185589		0.0240815465		0.0666360236		3.176574375		17.6476354167		3.2986969077

		2045		1.9949422575		0.0207497633		0.0612877408		3.0177456562		16.7652536458		3.3646708458

		2046		2.0087600701		0.017888692		0.0567554867		2.8668583734		15.9269909635		3.4319642627

		2047		2.0239622627		0.0154292047		0.0528678678		2.7235154548		15.1306414154		3.500603548

		2048		2.0404507197		0.0133130203		0.0494922833		2.587339682		14.3741093446		3.5706156189

		2049		2.0581377936		0.0114908256		0.0465261059		2.4579726979		13.6554038774		3.6420279313

		2050		2.0769452695		0.0099207638		0.0438898311		2.335074063		12.9726336835		3.7148684899
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Chart7

		1930		1930		1930		1930		1930		0.02031225				0.0000000003		0.0762975771

		1931		1931		1931		1931		1931		0.01752				0.0000000004		0.0778546705

		1932		1932		1932		1932		1932		0.01752				0.0000000005		0.0794435413

		1933		1933		1933		1933		1933		0.017739				0.0000000007		0.081064838

		1934		1934		1934		1934		1934		0.02042175				0.0000000009		0.0827192225

		1935		1935		1935		1935		1935		0.02228325				0.0000000011		0.0844073699

		1936		1936		1936		1936		1936		0.023214				0.0000000015		0.0861299693

		1937		1937		1937		1937		1937		0.028032				0.000000002		0.0878877238

		1938		1938		1938		1938		1938		0.02819625				0.0000000025		0.0896813508

		1939		1939		1939		1939		1939		0.03066				0.0000000033		0.0915115824

		1940		1940		1940		1940		1940		0.020805				0.0000000043		0.0933791657

		1941		1941		1941		1941		1941		0.03399975				0.0000000057		0.095284863

		1942		1942		1942		1942		1942		0.0222285				0.0000000074		0.097229452

		1943		1943		1943		1943		1943		0.026937				0.0000000097		0.0992137266

		1944		1944		1944		1944		1944		0.038544				0.0000000126		0.1012384965

		1945		1945		1945		1945		1945		0.0485085				0.0000000165		0.1033045883

		1946		1946		1946		1946		1946		0.058204725				0.0000000215		0.1054128452

		1947		1947		1947		1947		1947		0.0651963				0.0000000281		0.1075641277

		1948		1948		1948		1948		1948		0.0732993				0.0000000367		0.109759314

		1949		1949		1949		1949		1949		0.072352125				0.0000000479		0.1119993

		1950		1950		1950		1950		1950		0.0820155				0.0000000626		0.114285

		1951		1951		1951		1951		1951		0.09332685				0.0000000817		0.13413

		1952		1952		1952		1952		1952		0.09882375				0.0000001066		0.14532

		1953		1953		1953		1953		1953		0.09577965				0.0000001392		0.159615

		1954		1954		1954		1954		1954		0.1026015				0.0000001818		0.172305

		1955		1955		1955		1955		1955		0.11826				0.0000002373		0.200595

		1956		1956		1956		1956		1956		0.13587855				0.0000003098		0.198255

		1957		1957		1957		1957		1957		0.1527525				0.0000004045		0.21114

		1958		1958		1958		1958		1958		0.14262375				0.0001421481		0.237435

		1959		1959		1959		1959		1959		0.147825				0.0001872046		0.25902

		1960		1960		1960		1960		1960		0.15521625				0.0005567953		0.28116

		1961		1961		1961		1961		1961		0.1603686167				0.0063112954		0.302085

		1962		1962		1962		1962		1962		0.1815456492				0.0102602246		0.329385

		1963		1963		1963		1963		1963		0.1874141834				0.0107406686		0.363945

		1964		1964		1964		1964		1964		0.1898652259				0.0110606559		0.394125

		1965		1965		1965		1965		1965		0.217846197				0.0074797104		0.422475

		1966		1966		1966		1966		1966		0.2247147074				0.0143504191		0.460395

		1967		1967		1967		1967		1967		0.2370307051				0.0288685618		0.49986

		1968		1968		1968		1968		1968		0.2891118672				0.066106181		0.54213

		1969		1969		1969		1969		1969		0.2966248603				0.0740249889		0.594165

		1970		1970		1970		1970		1970		0.304754195				0.0823938217		0.585819

		1971		1971		1971		1971		1971		0.33462835				0.0794781464		0.629208

		1972		1972		1972		1972		1972		0.34830125				0.0726866511		0.7072128

		1973		1973		1973		1973		1973		0.24264835				0.0722068556		0.802638

		1974		1974		1974		1974		1974		0.16736345				0.0701026829		0.8602686

		1975		1975		1975		1975		1975		0.15818735				0.0691626331		0.8910126

		1976		1976		1976		1976		1976		0.22143455				0.0624547193		0.994032

		1977		1977		1977		1977		1977		0.20818505				0.0562036309		1.0445652

		1978		1978		1978		1978		1978		0.4109462				0.3064739656		1.1288178

		1979		1979		1979		1979		1979		0.22744245				0.4796195947		1.17189968

		1980		1980		1980		1980		1980		0.1428975				0.5551131191		1.22595648

		1981		1981		1981		1981		1981		0.17335675				0.60437867		1.25850816

		1982		1982		1982		1982		1982		0.2284535				0.6153797022		1.24260864

		1983		1983		1983		1983		1983		0.22799725				0.6190425098		1.2475008

		1984		1984		1984		1984		1984		0.201699				0.6342784815		1.36124352

		1985		1985		1985		1985		1985		0.21803275				0.6359726358		1.40357952

		1986		1986		1986		1986		1986		0.251023275				0.6762500426		1.43359104

		1987		1987		1987		1987		1987		0.269510525				0.6922709512		1.50556224

		1988		1988		1988		1988		1988		0.2524705				0.7323304086		1.56774912

		1989		1989		1989		1989		1989		0.2506601				0.7145746168		1.61874048

		1990		1990		1990		1990		1990		0.294582375		0.017306352		0.6722021314		1.69068

		1991		1991		1991		1991		1991		0.3369461		0.020584476		0.6550308967		1.761855

		1992		1992		1992		1992		1992		0.356021		0.029789612		0.6482553175		1.81551

		1993		1993		1993		1993		1993		0.36297425		0.045578824		0.6083835032		1.8907

		1994		1994		1994		1994		1994		0.35384925		0.074013531		0.5819183005		1.93158

		1995		1995		1995		1995		1995		0.38629775		0.0974258		0.5714175312		2.002025

		1996		1996		1996		1996		1996		0.4115375		0.124827036		0.5345778957		2.03524

		1997		1997		1997		1997		1997		0.46302805		0.188654075		0.51418262		2.088165

		1998		1998		1998		1998		1998		0.491748075		0.264259		0.4362102665		2.14109

		1999		1999		1999		1999		1999		0.440921825		0.348144029		0.4016653302		2.16007

		2000		2000		2000		2000		2000		0.513628		0.428191591		0.3948243537		2.279

		2001		2001		2001		2001		2001		0.5582675		0.9169		0.3913068638		2.3779549539

		2002		2002		2002		2002		2002		0.66312835		1.1755275839		0.3918516454		2.5400081804

		2003		2003		2003		2003		2003		0.779477137		1.3237888813		0.3974086062		2.709644441

		2004		2004		2004		2004		2004		0.8992866773		1.8594414601		0.4091796307		2.8871728699

		2005		2005		2005		2005		2005		0.9593382883		2.4042331224		0.4286637665		2.973788056

		2006		2006		2006		2006		2006		1.0049026542		2.7579689122		0.4576966052		3.0630016977

		2007		2007		2007		2007		2007		1.053818521		3.0184511864		0.4984710774		3.1548917486

		2008		2008		2008		2008		2008		1.1063453641		3.0447261279		0.5535182334		3.2495385011

		2009		2009		2009		2009		2009		1.1627631056		3.0954101918		0.6256149185		3.3470246561

		2010		2010		2010		2010		2010		1.2233737364		3.1339155389		0.7175717766		3.4474353958

		2011		2011		2011		2011		2011		1.278957818		3.181540396		0.8318441513		3.5508584577

		2012		2012		2012		2012		2012		1.3304789979		3.2152211291		0.9699101275		3.6573842114

		2013		2013		2013		2013		2013		1.3767247966		3.1861233737		1.1313915629		3.7671057377

		2014		2014		2014		2014		2014		1.4165592456		2.9872627995		1.3129779956		3.8801189099

		2015		2015		2015		2015		2015		1.4489737661		2.8716896849		1.5073645274		3.9

		2016		2016		2016		2016		2016		1.4731352414		2.4867346886		1.7026113492		3.9

		2017		2017		2017		2017		2017		1.4977799463		2.1688527671		1.8824799751		3.9

		2018		2018		2018		2018		2018		1.5229175452		2.0088764044		2.028229008		3.9

		2019		2019		2019		2019		2019		1.5485578961		1.8251739188		2.1219063237		3.9

		2020		2020		2020		2020		2020		1.574711054		1.5818780402		2.1504111187		3.9

		2021		2021		2021		2021		2021		1.6013872751		1.2819148861		2.1089193905		3.9

		2022		2022		2022		2022		2022		1.6285970206		1.1229975025		2.0022309482		3.9

		2023		2023		2023		2023		2023		1.656350961		0.9843374469		1.8434223566		3.9

		2024		2024		2024		2024		2024		1.6846599802		0.8618038134		1.6504214114		3.9

		2025		2025		2025		2025		2025		1.7135351798		0.7554119006		1.4419450454		3.9

		2026		2026		2026		2026		2026		1.7318116847		0.6644919411		1.2342070989		3.9

		2027		2027		2027		2027		2027		1.7503419576		0.5878246254		1.0391225085		3.9

		2028		2028		2028		2028		2028		1.7691299563		0.5118297387		0.863971027		3.9

		2029		2029		2029		2029		2029		1.7881797067		0.4347746887		0.7120376499		3.9

		2030		2030		2030		2030		2030		1.8074953035		0.3909504622		0.583674686		3.9

		2031		2031		2031		2031		2031		1.8270809123		0.1887885334		0.477377801		3.9

		2032		2032		2032		2032		2032		1.8469407704		0.1589195602		0.390664937		3.9

		2033		2033		2033		2033		2033		1.8670791879		0.1341885477		0.3206982214		3.9

		2034		2034		2034		2034		2034		1.8875005499		0.1136434376		0.2646730156		3.9

		2035		2035		2035		2035		2035		1.9082093169		0.0965107249		0.2200298582		3.9

		2036		2036		2036		2036		2036		1.9292100267		0.0821670365		0.1845467383		3.9

		2037		2037		2037		2037		2037		1.9505072961		0.0701116737		0.1563582595		3.9

		2038		2038		2038		2038		2038		1.9480158214		0.0599424294		0.13393479		3.9

		2039		2039		2039		2039		2039		1.9482393811		0.0513353879		0.1160430247		3.9

		2040		2040		2040		2040		2040		1.9509419364		0.0440285898		0.1017007401		3.9

		2041		2041		2041		2041		2041		1.9559116233		0.0378090767		0.0901327141		3.705

		2042		2042		2042		2042		2042		1.962958345		0.0325027343		0.0807311511		3.51975

		2043		2043		2043		2043		2043		1.9719116052		0.0279663706		0.0730218276		3.3437625

		2044		2044		2044		2044		2044		1.9826185589		0.0240815465		0.0666360236		3.176574375

		2045		2045		2045		2045		2045		1.9949422575		0.0207497633		0.0612877408		3.0177456562

		2046		2046		2046		2046		2046		2.0087600701		0.017888692		0.0567554867		2.8668583734

		2047		2047		2047		2047		2047		2.0239622627		0.0154292047		0.0528678678		2.7235154548

		2048		2048		2048		2048		2048		2.0404507197		0.0133130203		0.0494922833		2.587339682

		2049		2049		2049		2049		2049		2.0581377936		0.0114908256		0.0465261059		2.4579726979

		2050		2050		2050		2050		2050		2.0769452695		0.0099207638		0.0438898311		2.335074063
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		2012		5.9582147769

		2013		6.2718050283

		2014		6.6019000298

		2015		6.9493684524

		2016		7.3151246867

		2017		7.7001312492

		2018		8.1054013149

		2019		8.5320013841

		2020		8.9810540886

		2021		9.4537411459

		2022		9.9513064693

		2023		10.4750594414

		2024		11.0263783594

		2025		11.6067140625

		2026		12.21759375

		2027		12.860625

		2028		13.5375

		2029		14.25

		2030		15

		2031		15.3

		2032		15.606

		2033		15.91812

		2034		16.2364824

		2035		16.561212048

		2036		16.892436289

		2037		17.2302850147

		2038		17.574890715

		2039		17.9263885293

		2040		18.2849162999

		2041		18.6506146259

		2042		19.0236269184

		2043		19.4040994568

		2044		19.7921814459

		2045		20.1880250749

		2046		20.5917855764

		2047		21.0036212879

		2048		21.4236937136

		2049		21.8521675879

		2050		22.2892109397



Conventional

Non-Conventional

Tcf/a

Natural Gas

5.0865051368

5.1903113641

5.2962360858

5.4043225365

5.5146148332

5.6271579931

5.7419979521

5.8591815838

5.9787567181

6.1007721614

6.2252777157

6.3523241997

6.4819634691

6.6142484378

6.7492330998

6.8869725508

7.027523011

7.170941848

7.3172876

7.46662

7.619

8.942

9.688

10.641

11.487

13.373

13.217

14.076

15.829

17.268

18.744

20.139

21.959

24.263

26.275

28.165

30.693

33.324

36.142

39.611

39.0546

41.9472

44.2008

47.214

47.7927

46.8954

49.7016

49.7412

51.3099

50.95216

51.08152

52.43784

51.77536

51.9792

56.71848

58.48248

59.73296

62.73176

65.32288

67.44752

70.38114

71.54251

71.99082

73.19102

73.97821

75.40433

78.81078

78.84255

80.32515

82.02661

85.50719

88.0724057

90.714577871

93.4360152071

96.2390956633

99.1262685332

102.1000565892

105.1630582869

108.3179500355

111.5674885366

114.9145131927

118.3619485885

121.9128070461

125.5701912575

129.3372969952

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

123.5

117.325

111.45875

105.8858125

100.591521875

95.5619457813

90.7838484922

86.2446560676

81.9324232642

77.835802101



Chart9

		1950		1950

		1955		1955

		1960		1960

		1965		1965

		1970		1970

		1975		1975

		1980		1980

		1985		1985

		1990		1990

		1995		1995

		2000		2000		26.82				26.82

		2005		2005		29.46				28.67

		2010		2010		32.1		31.4579093186		30.52		30.6714615857

		2015		2015		34.74		34.8631990019		32.37		32.3937934816

		2020		2020		37.38		37.6005939523		34.22		33.9916190268

		2025		2025		40.02		39.381453238		36.07		35.4263059709

		2030		2030		38.47		40		36.67		36.6605791034

		2035		2035		36.92		39.381453238		37.27		37.6604125955

		2040		2040		35.37		37.6005939523		37.87		38.3969169071

		2045		2045		33.82		34.8631990019		38.47		38.8480521021

		2050		2050		32.27		31.4579093186		39.07		39

		2055		2055				27.6967659188				38.8480521021

		2060		2060				23.8634323313				38.3969169071

		2065		2065				20.1806760299				37.6604125955

		2070		2070				16.7989736646				36.6605791034

		2075		2075				13.8012711108				35.4263059709

		2080		2080				11.2165946472				33.9916190268

		2085		2085				9.0361991432				32.3937934816

		2090		2090				7.2282655569				30.6714615857

		2095		2095				5.7493745321				28.8628625174

		2100		2100				4.5524838208				27.0043467708



2276 Gb

3284 Gb

4533 Gb

Both  2700 Gb

Actual

CJC

SCA

Hubbert1

DAU

Hubbert2

Production Gb/a

Shell Scenarios

3.96

5.98

7.98

11.45

17.12

20.45

22.82

20.81

23.78

24.68

26.82

26.82

28.38

30.89

29.05

26

22.41

19.49

17.52

16

13.88

12.18

9.744

7.7952

6.23616

4.988928

3.9911424

3.19291392

2.554331136

2.0434649088

1.634771927

1.3078175416



Shell

								Tm		2030				2050

								Pm		40				39

								b		0.05				0.025

								U		3200

								1.55				0.6

				All Liquid		0.8		2.64				1.85										Past

				Past		Base		SCA		Hub		DUA		Hub		SCA		DUA		Cum				SCA		DUA

		1950		3.96																1930		18		18		18

		1955		5.98																1940		37		37		37

		1960		7.98																1950		60		60		60

		1965		11.45																1960		127		127		127

		1970		17.12																1970		250		250		250

		1975		20.45																1980		464		464		464

		1980		22.82																1990		682		682		682

		1985		20.81																2000		932		932		932

		1990		23.78																2010		1216		1264		1247

		1995		24.68																2020		1501		1649		1594

		2000		26.82		26.82		26.82				26.82								2030		1723		2045		1966

		2005				28.38		29.46				28.67								2040		1897		2408		2352

		2010				30.89		32.1		31.46		30.52		30.67		157		153		2050		2035		2704		2741

		2015				29.05		34.74		34.86		32.37		32.39		174		162		2060		2132		2924		3122

		2020				26		37.38		37.60		34.22		33.99		188		170		2070		2196		3077		3493

		2025				22.41		40.02		39.38		36.07		35.43		197		177		2080		2235		3178		3854

		2030				19.49		38.47		40.00		36.67		36.66		200		183		2090		2260		3243		4201

		2035				17.52		36.92		39.38		37.27		37.66		197		188		2100		2276		3284		4533

		2040				16		35.37		37.60		37.87		38.40		188		192

		2045				13.88		33.82		34.86		38.47		38.85		174		194

		2050				12.18		32.27		31.46		39.07		39.00		157		195

		2055				9.74				27.70				38.85		138		194

		2060				7.80				23.86				38.40		119		192

		2065				6.24				20.18				37.66		101		188

		2070				4.99				16.80				36.66		84		183

		2075				3.99				13.80				35.43		69		177

		2080				3.19				11.22				33.99		56		170

		2085				2.55				9.04				32.39		45		162

		2090				2.04				7.23				30.67		36		153

		2095				1.63				5.75				28.86		29		144

		2100				1.31				4.55				27.00		23		135

		2105				1.05				3.59				25.13		18		126

		2110				0.84				2.83				23.27		14		116

		2115				0.67				2.22				21.44		11		107

		2120				0.54				1.74				19.68		9		98

		2125				0.43				1.36				17.98		7		90

		2130				0.34				1.06				16.38		5		82

		2135				0.27				0.83				14.87		4		74

		2140				0.22				0.65				13.46		3		67

		2145				0.18				0.51				12.15		3		61

		2150				0.14				0.39				10.94		2		55

		2155				0.11				0.31				9.83		2		49

		2160				0.09				0.24				8.81		1		44

		2165				0.07				0.19				7.89		1		39

		2170				0.06				0.15				7.05		1		35

		2175				0.05				0.11				6.29		1		31

		2180				0.04				0.09				5.61		0		28

		2185				0.03				0.07				4.99		0		25

		2190				0.02				0.05				4.44		0		22

		2195				0.02				0.04				3.94		0		20

		2200				0.02				0.03				3.50		0		18

																2416		4503





A

		All Hydrocarbons																		Tm		2020

																				Pm		2

																				b		0.27

																				U		30

				Con Oil		Heavy												Deepwater		Polar								Gas						NGL		Non-Con		Non-Con		All		All		All		Russia		Swing		US-48		Europe		Other

						Canada		Venezuela				New		Total						Alaska				Other		Total										Gas		Gas		Liquids		HC		Liquid

								X-Heavy		Other		Other																		10:1		0.25												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		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						11.83

		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

		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

		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

		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

		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

		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

		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

		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

		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

		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

		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

		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

		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

		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

		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

		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

		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

		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

		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

		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

		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

		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

		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

		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

		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

		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

		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

		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

		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

		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

		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

		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

		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

		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

		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

		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

		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

		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

		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

		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

		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

		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

		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

		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

		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

		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

		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

		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

		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

		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

		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

		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

		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

		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

		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

		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

		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

		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

		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

		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

		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

		1991		20.95		571				352				923		0.34		0.0		1785		0.65		0.00		0.66		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

		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

		1993		20.88		644				350				994		0.36		0.0		1650		0.60		0.01		0.61		73		7.3		12.2		1.9		0.4		2.2		23.79		31		753		2.60		5.79		1.92		1.69		8.88

		1994		21.12		600				369				969		0.35		0.1		1573		0.57		0.01		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

		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		24.63		33		802		2.26		5.89		1.85		2.13		9.45

		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		34		827		2.19		5.96		1.83		2.24		9.85

		1997		22.81		791				477				1269		0.46		0.2		1361		0.50		0.02		0.51		79		7.9		13.1		2.1		0.5		2.8		26.07		34		853		2.23		6.24		1.81		2.26		10.26

		1998		23.05		879				468				1347		0.49		0.3		1133		0.41		0.02		0.44		80		8.0		13.4		2.1		0.5		2.9		26.38		35		879		2.21		6.57		1.76		2.25		10.25

		1999		22.44		790				418				1208		0.44		0.3		1020		0.37		0.03		0.40		82		8.2		13.7		2.2		0.5		3.1		25.79		35		905		2.16		6.39		1.64		2.30		9.95

		2000		23.22		953				454				1407		0.51		0.4		977		0.36		0.04		0.39		86		8.6		14.3		2.3		0.5		3.2		26.83		36		932		2.31		6.77		1.62		2.31		10.21

		2001		23.09		985		120		425				1530		0.56		0.9		936		0.34		0.05		0.39		88		8.8		14.7		2.4		0.6		3.4		27.33		37		959		2.47		6.52		1.61		2.24		10.24

		2002		22.07		1064		270		433		50		1817		0.66		1.2		896		0.33		0.06		0.39		91		9.1		15.1		2.5		0.6		3.6		26.84		37		986		2.70		5.58		1.55		2.19		10.06

		2003		22.07		1149		470		442		75		2136		0.78		1.3		858		0.31		0.08		0.40		93		9.3		15.6		2.7		0.6		3.8		27.28		37		1013		2.83		5.67		1.46		2.13		9.99

		2004		22.07		1241		660		450		113		2464		0.90		1.9		822		0.30		0.11		0.41		96		9.6		16.0		2.9		0.7		4.0		28.12		38		1042		2.97		6.00		1.37		1.99		9.74

		2005		22.07		1340		660		459		169		2628		0.96		2.4		787		0.29		0.14		0.43		99		9.9		16.5		3.0		0.7		4.2		28.83		39		1070		3.12		6.32		1.29		1.86		9.48

		2006		22.07		1447		660		469		177		2753		1.00		2.8		754		0.28		0.18		0.46		102		10.2		17.0		3.1		0.7		4.4		29.35		40		1100		3.25		6.62		1.21		1.74		9.26

		2007		22.07		1563		660		478		186		2887		1.05		3.0		722		0.26		0.23		0.50		105		10.5		17.5		3.2		0.8		4.6		29.79		41		1130		3.34		6.94		1.14		1.63		9.02

		2008		22.07		1688		660		488		195		3031		1.11		3.0		692		0.25		0.30		0.55		108		10.8		18.1		3.2		0.8		4.9		30.02		42		1160		3.41		7.28		1.07		1.52		8.79

		2009		22.07		1823		660		497		205		3186		1.16		3.1		662		0.24		0.38		0.63		112		11.2		18.6		3.3		0.9		5.1		30.30		42		1190		3.44		7.65		1.01		1.42		8.55

		2010		22.07		1969		660		507		215		3352		1.22		3.1		634		0.23		0.49		0.72		115		11.5		19.2		3.4		0.9		5.4		30.59		43		1221		3.44		8.06		0.95		1.33		8.29

		2011		21.50		2107		660		517		220		3504		1.28		3.2		608		0.22		0.61		0.83		118		11.8		19.7		3.6		0.9		5.7		30.35		43		1251		3.22		8.11		0.89		1.25		8.04

		2012		20.95		2233		660		528		224		3645		1.33		3.2		582		0.21		0.76		0.97		122		12.2		20.3		3.7		1.0		6.0		30.13		43		1281		3.01		8.15		0.84		1.17		7.78

		2013		20.42		2345		660		538		229		3772		1.38		3.2		557		0.20		0.93		1.13		126		12.6		20.9		3.8		1.0		6.3		29.88		43		1311		2.82		8.18		0.79		1.09		7.55

		2014		19.90		2439		660		549		233		3881		1.42		3.0		534		0.19		1.12		1.31		129		12.9		21.6		3.9		1.1		6.6		29.50		44		1340		2.64		8.18		0.74		1.02		7.32

		2015		19.39		2512		660		560		238		3970		1.45		2.9		511		0.19		1.32		1.51		130		13.0		21.7		3.9		1.2		6.9		29.12		43		1369		2.47		8.17		0.70		0.96		7.10

		2016		18.90		2562		660		571		243		4036		1.47		2.5		490		0.18		1.52		1.70		130		13.0		21.7		3.9		1.2		7.3		28.46		43		1398		2.31		8.15		0.65		0.89		6.89

		2017		18.42		2613		660		583		247		4104		1.50		2.2		469		0.17		1.71		1.88		130		13.0		21.7		3.9		1.3		7.7		27.87		42		1426		2.16		8.12		0.62		0.84		6.68

		2018		17.95		2666		660		594		252		4172		1.52		2.0		449		0.16		1.86		2.03		130		13.0		21.7		3.9		1.4		8.1		27.41		42		1453		2.02		8.09		0.58		0.78		6.47

		2019		17.49		2719		660		606		257		4243		1.55		1.8		430		0.16		1.96		2.12		130		13.0		21.7		3.9		1.4		8.5		26.88		41		1480		1.89		8.04		0.54		0.73		6.28

		2020		17.04		2773		660		618		263		4314		1.57		1.6		412		0.15		2.00		2.15		130		13.0		21.7		3.9		1.5		9.0		26.25		41		1506		1.77		7.98		0.51		0.68		6.09

		2021		16.61		2829		660		631		268		4387		1.60		1.3		395		0.14		1.96		2.11		130		13.0		21.7		3.9		1.6		9.5		25.50		40		1532		1.66		7.91		0.48		0.64		5.92

		2022		16.19		2885		660		643		273		4462		1.63		1.1		378		0.14		1.86		2.00		130		13.0		21.7		3.9		1.7		10.0		24.84		39		1557		1.55		7.83		0.45		0.60		5.75

		2023		15.77		2943		660		656		279		4538		1.66		1.0		362		0.13		1.71		1.84		130		13.0		21.7		3.9		1.7		10.5		24.16		39		1581		1.45		7.74		0.43		0.56		5.59

		2024		15.37		3002		660		669		284		4616		1.68		0.9		347		0.13		1.52		1.65		130		13.0		21.7		3.9		1.8		11.0		23.47		38		1604		1.36		7.65		0.40		0.53		5.44

		2025		14.98		3062		660		683		290		4695		1.71		0.8		332		0.12		1.32		1.44		130		13.0		21.7		3.9		1.9		11.6		22.79		38		1627		1.27		7.54		0.38		0.49		5.30

		2026		14.60		3093		660		696		296		4745		1.73		0.7		318		0.12		1.12		1.23		130		13.0		21.7		3.9		2.0		12.2		22.13		37		1649		1.19		7.43		0.35		0.46		5.17

		2027		14.23		3124		660		710		302		4795		1.75		0.6		305		0.11		0.93		1.04		130		13.0		21.7		3.9		2.1		12.9		21.50		37		1671		1.11		7.31		0.33		0.43		5.04

		2028		13.86		3155		660		725		308		4847		1.77		0.5		292		0.11		0.76		0.86		130		13.0		21.7		3.9		2.3		13.5		20.91		36		1692		1.04		7.19		0.31		0.40		4.92

		2029		13.51		3186		660		739		314		4899		1.79		0.4		279		0.10		0.61		0.71		130		13.0		21.7		3.9		2.4		14.3		20.34		36		1712		0.97		7.10		0.29		0.38		4.76

		2030		13.16		3218		660		754		320		4952		1.81		0.4		268		0.10		0.49		0.58		130		13.0		21.7		3.9		2.5		15.0		19.85		35		1732		0.91		7.00		0.28		0.35		4.62

		2031		12.83		3250		660		769		326		5006		1.83		0.2		256		0.09		0.38		0.48		130		13.0		21.7		3.9		2.6		15.3		19.22		35		1751		0.85		6.90		0.26		0.33		4.48

		2032		12.50		3283		660		784		333		5060		1.85		0.2		246		0.09		0.30		0.39		130		13.0		21.7		3.9		2.6		15.6		18.80		34		1770		0.80		6.80		0.24		0.31		4.35

		2033		12.18		3316		660		800		340		5115		1.87		0.1		235		0.09		0.23		0.32		130		13.0		21.7		3.9		2.7		15.9		18.41		34		1788		0.75		6.69		0.23		0.29		4.22

		2034		11.87		3349		660		816		346		5171		1.89		0.1		225		0.08		0.18		0.26		130		13.0		21.7		3.9		2.7		16.2		18.04		34		1806		0.70		6.58		0.22		0.27		4.11

		2035		11.57		3382		660		832		353		5228		1.91		0.1		216		0.08		0.14		0.22		130		13.0		21.7		3.9		2.8		16.6		17.70		33		1824		0.65		6.46		0.20		0.26		4.00

		2036		11.28		3416		660		849		360		5286		1.93		0.1		207		0.08		0.11		0.18		130		13.0		21.7		3.9		2.8		16.9		17.37		33		1841		0.61		6.34		0.19		0.24		3.89

		2037		10.99		3450		660		866		368		5344		1.95		0.1		198		0.07		0.08		0.16		130		13.0		21.7		3.9		2.9		17.2		17.07		33		1858		0.57		6.21		0.18		0.23		3.80

		2038		10.71		3485		594		883		375		5337		1.95		0.1		189		0.07		0.06		0.13		130		13.0		21.7		3.9		2.9		17.6		16.75		33		1875		0.53		6.09		0.17		0.21		3.71

		2039		10.54		3520		535		901		382		5338		1.95		0.1		181		0.07		0.05		0.12		130		13.0		21.7		3.9		3.0		17.9		16.56		33		1892		0.50		6.04		0.16		0.20		3.64

		2040		10.27		3555		481		919		390		5345		1.95		0.0		174		0.06		0.04		0.10		130		13.0		21.7		3.9		3.0		18.3		16.27		32		1908		0.47		5.95		0.15		0.19		3.52

		2041		10.00		3590		433		937		398		5359		1.96		0.0		166		0.06		0.03		0.09		124		12.4		20.6		3.7		3.1		18.7		15.79		31		1924		0.44		5.85		0.14		0.17		3.40

		2042		9.75		3626		390		956		406		5378		1.96		0.0		159		0.06		0.02		0.08		117		11.7		19.6		3.5		3.2		19.0		15.34		30		1939		0.41		5.76		0.13		0.16		3.29

		2043		9.50		3663		351		975		414		5402		1.97		0.0		153		0.06		0.02		0.07		111		11.1		18.6		3.3		3.2		19.4		14.91		29		1954		0.38		5.66		0.12		0.15		3.18

		2044		9.25		3699		316		995		422		5432		1.98		0.0		146		0.05		0.01		0.07		106		10.6		17.6		3.2		3.3		19.8		14.50		28		1969		0.36		5.56		0.12		0.14		3.07

		2045		9.01		3736		284		1015		431		5466		1.99		0.0		140		0.05		0.01		0.06		101		10.1		16.8		3.0		3.4		20.2		14.11		28		1983		0.34		5.47		0.11		0.14		2.97

		2046		8.78		3774		256		1035		439		5503		2.01		0.0		134		0.05		0.01		0.06		96		9.6		15.9		2.9		3.4		20.6		13.73		27		1996		0.31		5.37		0.10		0.13		2.87

		2047		8.56		3811		230		1056		448		5545		2.02		0.0		129		0.05		0.01		0.05		91		9.1		15.1		2.7		3.5		21.0		13.37		26		2010		0.29		5.27		0.10		0.12		2.77

		2048		8.34		3849		207		1077		457		5590		2.04		0.0		123		0.04		0.00		0.05		86		8.6		14.4		2.6		3.6		21.4		13.03		25		2023		0.27		5.17		0.09		0.11		2.68

		2049		8.12		3888		186		1098		466		5639		2.06		0.0		118		0.04		0.00		0.05		82		8.2		13.7		2.5		3.6		21.9		12.70		25		2035		0.26		5.08		0.09		0.11		2.60

		2050		7.91		3927		168		1120		476		5690		2.08		0.0		113		0.04		0.00		0.04		78		7.8		13.0		2.3		3.7		22.3		12.38		24		2048		0.24		4.98		0.08		0.10		2.51

		Total		1617												93		59								51		8305						228		110		660		2047.86		2158

		Post2050		283												207		4								-21		1695						172		40		240

		Ultimate		1900												300		63								30		10000						400		150		900.0		2693.00		2843





B

		NOTES																Reported new Capacity by 2010

		#1		2002 Base Case Scenario														Suzuki Foundation

		#2		Pre-2001 from existing data. Production increased to reach 2 Mb/d by 2010														Expansion of tar sands kb/d

		#3		Extra-Heavy contracted														Syncrude		265

								kb/d		Start								Suncor		295

				Petrozueta				120		2002								Shell,Chevron Western		155

				Cerro Negro				120		2001								Mobil		160

				Sincor				200		2003								Canada Nat Res		300

				Petrolera Hamaca				215		2004								True North		190

		#4		Difference btw. O&GJ and Con.														SynEnCo		50

		#5		Uncertain provision for unidentified new heavy oil anywhere														Steam assisted

		#6		From 2001 Update														Alberta En		100

		#7		Hubbert based on 30 Gb Ult in 2020 for other Arctic regions														PetroCanada		130

		#8		Assumes 5% increase to plateau 2015-2040 at 170 Tcf/a														Gulf Canada		100

				followed by decline at 5% delivering an Ult of 9904 Tcf														Imperial		55

		#9		Taken from DoE data from 1990-1999 (percentage of Gas as Gboe														Pan Canadian		70

				was 24-26%, so gradually reduced pre-1990, and increased to max														various small		130

				of 30% in future.														total		2000

		#10		Assumes 0.3 Gboe/a in 2030 rising at 5%





C

		

																								I+J		Total

				Africa		Eurasia		Europe		Far East		L.America		ME Other		N.America		Other		Unfores'n		ME Gulf				Non Swing

		1930		0		466		4		134		537		0		2353						151		0		3493

		1931		0		590		5		137		496		0		2484						168		0		3711

		1932		0		578		6		142		506		0		2618						185		0		3849

		1933		0		579		7		150		529		0		2754						202		0		4019

		1934		0		656		8		157		590		0		2891						219		0		4302

		1935		0		675		9		161		632		0		3030		15				236		15		4522

		1936		0		694		10		170		658		0		3169		16				253		16		4718

		1937		0		685		11		178		744		0		3308		17				280		17		4943

		1938		4		708		15		185		747		23		3349		18				306		18		5048

		1939		13		736		25		200		807		21		3489		19				309		19		5309

		1940		18		738		27		198		671		19		3725		20				261		20		5415

		1941		23		787		27		164		868		19		3870		21				185		21		5778

		1942		23		769		32		87		642		17		3827		22				264		22		5417

		1943		25		692		40		157		730		18		4153		23				287		23		5838

		1944		26		858		36		78		938		18		4607		24				386		24		6586

		1945		26		548		23		34		1097		20		4716		25				512		25		6489

		1946		25		566		31		48		1254		23		4771		27				680		27		6743

		1947		36		631		34		84		1396		26		5120		28				813		28		7356

		1948		36		716		44		163		1531		30		5577		30				1109		30		8127

		1949		43		792		55		209		1538		32		5125		31				1372		31		7826

		1950		45		861		77		253		1738		65		5533		33				1703		33		8604

		1951		45		941		95		266		1945		79		6319		35				1849		35		9724

		1952		45		1082		114		279		2038		99		6538		36				1997		36		10232

		1953		48		1261		127		312		1990		109		6767		38				2372		38		10653

		1954		39		1421		154		330		2146		129		6694		40				2581		40		10953

		1955		36		1683		179		368		2425		149		7281		42				3086		42		12164

		1956		33		1945		189		385		2735		163		7645		45				3191		45		13139

		1957		43		2237		226		434		3033		176		7610		47				3330		47		13806

		1958		90		2540		243		480		2922		209		6967		49				4016		49		13499

		1959		106		2898		251		449		3099		227		7574		52				4346		52		14655

		1960		274		3287		284		526		3277		225		7633		55				5022		55		15560

		1961		478		3675		299		529		3474		229		7817		58				5395		58		16558

		1962		791		4110		313		546		3767		243		8007		61				5956		61		17839

		1963		1191		4549		330		540		3845		252		8255		64				6493		64		19025

		1964		1731		4904		360		616		3967		286		8409		67				7417		67		20339

		1965		2224		5355		358		685		4074		299		8578		71				7938		71		21644

		1966		2739		5875		355		649		4027		381		9177		75				8852		75		23278

		1967		3130		6293		346		752		4342		476		9699		78				9468		78		25118

		1968		3863		6737		327		880		4487		730		10018		83				10562		83		27124

		1969		4998		7120		320		1052		4494		864		10094		87				11331		87		29028

		1970		6002		7842		309		1353		4593		993		10474		92				12579		92		31658

		1971		5539		8394		299		1608		4543		1086		10712		96				15009		96		32278

		1972		5666		8940		306		1809		4289		1121		10753		101				15950		101		32985

		1973		5763		9926		296		2163		4643		1284		10702		107				19989		107		34884

		1974		5486		10873		272		2245		4408		1383		10322		112				21193		112		35099

		1975		4863		11746		416		2165		3991		1353		9424		118				18900		118		34076

		1976		5578		12535		542		2482		4068		1521		9131		124				20375		124		35981

		1977		6182		13112		739		2714		4287		1343		8969		131				20485		131		37477

		1978		6038		13796		1357		2746		4523		1480		8605		138				19320		138		38681

		1979		6689		14169		1729		2783		4904		1416		8562		145				19740		145		40398

		1980		5973		14480		2290		2629		5282		1373		8247		153				16830		153		40426

		1981		4331		14534		2307		2602		5712		1360		8051		161				14340		161		39057

		1982		4422		14608		2516		2473		5794		1278		8003		169				11167		169		39263

		1983		4277		14669		2934		2640		5802		1264		8029		178				10450		178		39793

		1984		4616		14739		3267		2828		5889		1438		8182		188				10024		188		41145

		1985		4772		14738		3544		2970		6063		1457		8222		198				8857		198		41962

		1986		4697		15264		3713		3033		5872		1583		7993		208				10790		208		42364

		1987		4695		15484		3974		3042		5705		1633		7420		219				10956		219		42171

		1988		4920		15467		3991		3067		5850		1862		7289		230				12179		230		42676

		1989		5338		15296		4308		3125		6097		2078		6893		242				13998		242		43377

		1990		6001		14390		3800		3440		6445		2208		6636		255				14648		255		43176

		1991		6266		13288		4170		3632		6755		2354		6651		269				14011		269		43385

		1992		6287		11944		4407		3607		6709		2428		6503		283				15080		283		42167

		1993		6124		11181		4631		3528		6731		2560		6363		298				15875		298		41417

		1994		6172		10522		5542		3650		6905		2688		6194		313				15970		313		41986

		1995		6460		10341		5828		3861		7235		2790		6195		330				16125		330		43039

		1996		6788		10308		6137		3793		7877		2823		6154		347				16326		347		44227

		1997		6946		10547		6201		3894		8404		3018		6090		366				17105		366		45466

		1998		6846		10606		6168		3770		8434		3054		5950		385				18001		385		45212

		1999		6454		10486		6302		3867		8019		2932		5591		405				17494		405		44055

		2000		6734		11058		6319		4001		8036		2986		5534		650				18538		650		45317

		2001		6621		11811		5942		3916		7893		2833		5485		660				15095		660		45160

		2002		6512		12486		5787		3784		7789		2750		5726		658		27		14735		685		45520

		2003		6400		13210		5654		3674		7682		2671		5375		658		30		14902		688		45353

		2004		6294		13239		5305		3570		7428		2530		5046		658		33		16151		691		44104

		2005		6194		13604		4978		3447		7187		2398		4738		658		36		17014		694		43241

		2006		6101		13969		4671		3330		6956		2273		4450		658		40		17807		698		42448

		2007		6013		14186		4384		3219		6736		2155		4180		658		44		18681		702		41574

		2008		5904		14311		4114		3113		6508		2044		3926		658		49		19629		706		40626

		2009		5738		14352		3861		2970		6290		1939		3688		627		53		20736		681		39519

		2010		5578		14292		3624		2833		6081		1840		3466		599		59		21884		657		38371

		2011		5408		13653		3401		2704		5882		1747		3257		571		65		22001		636		36686

		2012		5245		13059		3193		2580		5690		1659		3061		545		71		22068		616		35103

		2013		5058		12507		2997		2462		5507		1576		2878		520		78		22112		598		33583

		2014		4895		11995		2813		2350		5327		1497		2706		496		86		22091		582		32165

		2015		4738		11520		2641		2244		5155		1423		2544		473		95		22022		568		30833

		2016		4588		11066		2480		2142		4989		1353		2393		452		104		21923		556		29566

		2017		4444		10629		2328		2046		4830		1286		2251		431		114		21801		545		28358

		2018		4306		10204		2186		1954		4676		1224		2117		411		126		21659		537		27204

		2019		4173		9791		2053		1866		4529		1164		1992		392		138		21503		531		26099

		2020		4045		9383		1928		1783		4388		1108		1875		374		152		21336		527		25036

		2021		3922		8982		1810		1703		4251		1055		1765		357		168		21161		525		24014

		2022		3805		8587		1700		1627		4120		1005		1661		341		184		20978		525		23030

		2023		3691		8196		1597		1555		3994		957		1564		325		203		20789		528		22082

		2024		3582		7811		1500		1486		3872		912		1473		310		223		20594		533		21169

		2025		3476		7461		1409		1420		3755		869		1388		296		245		20365		541		20320

		2026		3375		7059		1324		1357		3642		828		1307		282		270		20188		552		19446

		2027		3277		6682		1244		1298		3533		790		1232		269		297		19988		566		18622

		2028		3183		6326		1169		1241		3429		753		1161		257		327		19768		584		17845

		2029		3092		5992		1098		1186		3327		719		1094		245		359		19528		604		17113

		2030		3004		5678		1032		1134		3230		686		1032		234		395		19270		629		16424

		2031		2919		5382		970		1085		3135		654		973		223		435		18997		658		15776

		2032		2838		5103		912		1037		3044		625		917		213		478		18707		691		15167

		2033		2758		4840		857		992		2957		597		865		203		526		18404		729		14595

		2034		2682		4592		806		949		2872		570		816		194		578		18088		772		14060

		2035		2608		4359		757		908		2790		544		771		185		636		17758		821		13558

		2036		2537		4139		712		869		2711		520		727		177		700		17417		876		13091

		2037		2468		3931		670		831		2634		497		687		168		770		17064		938		12656

		2038		2401		3735		630		795		2560		475		648		161		847		16700		1008		12252

		2039		2336		3550		592		761		2489		454		612		153		932		16325		1085		11880

		2040		2273		3375		557		729		2419		435		578		146		1025		15938		1171		11538

		2041		2212		3210		524		697		2353		416		546		140		1127		15540		1267		11226

		2042		2154		3054		493		667		2288		398		516		133		1240		15131		1373		10944

		2043		2097		2907		464		639		2225		381		488		127		1364		14710		1491		10691

		2044		2041		2768		436		612		2165		364		462		121		1500		14276		1622		10469

		2045		1988		2636		411		586		2106		349		436		116		1650		13829		1766		10277

		2046		1936		2511		387		561		2049		334		413		110		1815		13367		1926		10116

		2047		1885		2393		364		537		1994		320		390		105		1997		12890		2102		9986

		2048		1837		2282		343		514		1941		306		369		100		2197		12397		2297		9889

		2049		1789		2176		323		492		1889		293		350		96		2003		12299		2099		9411

		2050		1743		2076		304		472		1839		281		331		91		1826		12187		1917		8963





D

		ESTIMATED PRODUCTION to 2075

		Amount						Gb		Annual Rate - Regular										Mb/d		Peak

		Regular Oil										2005		2010		2020		2050		Total		Date

		Past		Future				Total		US-48		3.5		2.6		1.4		0.2		195		1971

		Known Fields				New Fields		(to 2075)		Europe		5.1		3.7		1.9		0.3		76		2000

		896		871		133		1900		Russia		8.6		9.4		4.9		0.7		200		1987

		All Liquids								M.E.Gulf		17		22		22		13		749		2014

		986		1714				2700		Other		26		22		17		8		680		2003

		Status end 2002				Estimates rounded				World		60		60		47		22		1900		2000

		Base Case Scenario :								Annual Rate - Non-Regular

		Flat demand to 2010 for Regular Oil								Heavy etc		2.8		4		5		6		300		~

		from recession.								Deepwater		5.6		8		4		0		60		2012

		M.East swing role ends 2010								Polar		1.2		2		6		0		60		2020

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

		but excludes liquids from gas fields								ALL		78		83		72		33		2700		2010
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