Take Action: Oil and Gas Crisis

Production of oil and gas will dwindle with each passing year. If counter actions are not taken, the lack of ability to farm, manufacture essential goods, and transport people to work will collapse the economy and create massive unemployment. This situation will get worse with each passing year until starvation and chaos is the result.

Essential countermeasures

· Think of the lives that the babies will have without oil. Make sacrifices accordingly. It will be necessary to spend trillions.

· Stop all immigration other than that by intelligent, academic, strong, young, people. Land available per capita will be a determining force in sustainability. We must not take care of other country's birth rates.

· Forswear dependence on complicated solutions such as fusion because they probably will not work. The lack of strategic metals will probably cripple any exotic solution even if one is found. Instead, concentrate on a simple formula of reducing per capita consumption by 70% and producing 10% each from solar, wind, and biomass. Conserve and recycle in all ways possible. Provide free fluorescent light bulbs.

· Declare an emergency program where people would double up in houses to save winter heat. This will save fuel and transportation. Mandate full car pools.  Get  gas hog vehicles off the road  Construct emergency work programs in construction, salvage of houses to make apartments, and biomass planting. Immediate oil and gas rationing. Prioritized allocations. Higher taxes on both oil and gas.  Remember that energy must be saved for farming, manufacturing, and food transportation. Little will be left for personal use.

· Develop huge biomass planting programs including  crops  and forests. Cultivate plants, which bear fruits or nuts and make lumber and fuel. Plant on river and creek banks to control erosion. Save precious energy by stopping forest fires. Cut large firebreaks and use for pasture. Clear out brush with work gangs and use all biomass for fuel. Consider fertilizing with ashes and sewage. Find ways of germinating seeds, which require fire to propagate. Form a Civilian Conservation Corps, use prison, volunteer, and student labor. Outlaw fireplaces and wood stoves. They pollute, are inefficient, and will destroy forests. Well designed gasifier power plants in large buildings use wood better in every way.

· Build solar heating and power systems. Reduce cost of focussed mirrors because they may make solar cells, solar boilers, solar heating, and solar manufacturing cheaper than otherwise. The cost of mirrors may be a crucial sustainability question.

· Deploy many wind farms. Use local electricity to manufacture portable essentials.  Experiment not only with electric mills but also with mills that pump water, refrigerants, etc. Try to lower capital costs.

· Stop building houses. Build only apartments of at least 8 units in clusters. Combine various activities such as apartments, manufacturing, general store, postoffice, etc. into general purpose buildings. Larger buildings cost less to heat, save land, and reduce transportation.  Such complexes can also be heated with group heating systems. Divide cities into wards of about 1 square mile each. Try to establish all needs within that area so that personal transportation can be by walking, cycling, or horses. The horse can  be used for plowing.

· In education stress mathematics, engineering, botany, horticulture, and agriculture. Schools must research and manufacture as well as educate. Schools should be a major factor in mass planting programs. 

· Put a major effort into small manufacturing industries, which can be done in winter in large buildings. Examples are grain to ethanol, wood to methanol, small foundry, food canning, and forge work. Such cottage manufacturing will heat buildings.

· Flexible jobs will help workers to manufacture in winter using biomass for fuel and work in agriculture in summer. All people must be occupied in agriculture to some extent.

· Put stress on manufacturing essential products in areas of excess energy. For example build nitrogen fertilizer plants or liquid fuel plants either in the desert using solar energy or in the wind belts using wind energy. 

· Modernize the rail network. Make engines that run on wood, coal, or wood derived methanol. Investigate methanol or hydrogen fuel cell trains. Trains will be needed for moving food, coal, and other essentials. Build highway trains. Stop flying airplanes. 

· Develop and manufacture small scale cogeneration, cottage manufacturing, heat pumps, total energy systems, fuel cells, solar cells, solar heat, free piston engines, dual engines for trucks and buses, focussed solar mirrors applied to manufacturing, electricity generation, space heating, and sewage processing.

· Experiment and develop building construction techniques using tamped earth, straw bales, underground construction, or anything similar. Incorporate solar power and heating into construction. Build no building smaller than 64' x 64', 2 stories, and full basement.

· Partially return to draft animals for small farming. Meat animals must get their food by grazing. Use animals for mowing. Cities must grow food and fuel on city streets and parks. Every roadside must be planted to the maximum with fruit trees. It will be essential to feed cities as much as possible from the near countryside. This will, save transportation energy.

· Develop social groups called clans. Clans will eliminate social workers, help people, and ensure that everyone works. Clans will in general be composed of people within a building or living cluster. They would operate businesses, store food, plow gardens, and behave like corporations. 

· Make sure that all convicts work usefully. Develop programs such as tree planting and plant nurseries, which conflict as little as possible with other industries. Make prisons into communities, which experiment with social relationships and conservation.

· Produce both by government funding and free enterprise. There are many essential endeavors that government will have to jump-start.
              The Energy Manifesto 

          We believe that the life span of mankind is limited by the amount of natural resources that are available to them. These resources include natural gas, oil, coal, topsoil, water, metals and many other things. The greatest immediate threat is the depletion of gas and oil reserves. We believe that this depletion will kill large numbers of people all across the Earth and will cause dire conditions in the US. Depletion rate is measured by the number of people times the usage rate of each person.  Therefore it is obvious that allowing population to increase will lead to a die off later. In the US the consumption rate of resources caused by waste has risen to ridiculously high levels that amount to national suicide. 

          We believe that both US and world wide sources of oil will be mostly gone in 30 years.  Imports available to us will be quickly diminished by hoarding and self usage by exporting nations. Populous countries like India and China that have enhanced industrial bases and low labor costs will be able to outbid us for the available oil.  Our inventiveness and manufacturing capability are disappearing under the weight of the bureaucratic society.

           Natural gas is in short supply. Old wells are depleting fast. Some of the new wells deplete to the 50% point within a year so constant drilling is necessary even to keep up. Presently we are exporting some gas to Mexico so they are not a source for us. We get about 15% of our gas from Canada but their gas supplies are also failing, so that won’t last. There are plans to import more gas as LNG and as gas converted to liquids. However unlike oil, gas has a very low density and therefore our ability to send it through pipelines or to import it by ship is severely limited. Conversion to liquids avoids the capacity limitation but such a system requires very huge and risky investments on foreign land.  Although many strategies are being considered, all of them together will not support our reckless waste. The making of nitrogen fertilizer and other chemicals from natural gas is more important than heating large homes. However many industries have laid off workers due to high gas prices, and plan to move overseas where gas is more plentiful. The American worker continues to suffer. 

           Energy shortages and  Global Warming are threats to all mankind. The remedy for Warming is exactly the same as that of running out of energy. We must conserve fossil fuels.

        An infant born today could live another 90 years. Yet because of waste, this nation will be poverty stricken or worse within 30 years. There is a tremendous conflict going on between the uncaring nature of this generation and the needs of their own children. As a nation we are intentionally ignoring the energy problem and the tribulations of our offspring. It would make everyone uncomfortable even to bring up the subject in polite conversation. This indicates that we subconsciously know about our degenerate morals but choose to ignore the subject.

          Many of the remedies that would allow our society to exist for another 200 years are well known and time tested. An apartment building, train, and streetcar society can exist and be comfortable on far less energy than a house and car society. With assistance from invention, manufacturing, improved farming, and technology we can easily create a society that could be comfortable for 200 years or even longer. 
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          The biggest wasters align themselves with religious groups. Yet, Christ overturned the moneychanger’s tables in the temple.  Christ said that it is easier for a rich man to pass through the eye of a needle than to enter the Kingdom of Heaven. The Bible talks about saving grain during seven fat years for seven lean years. Greed is a deadly sin yet religious people are totally materialistic. The Golden Rule states that we should do unto others, as we would want them to do unto us. This universal ethic is violated every day in that our greed is ruining the future lives of our own children. We must follow our ethics and build a sustainable society.

              The Ecomindium

          Since both energy and raw materials will shrink with time it is essential to find living modes that will use the least amount of natural resources.  The Ecomindium is a means of doing just that, while living in comfort. Since it will take many years to build all of the Ecomindiums we will need, it is important that we develop the idea now and build them as rapidly as we can.

         The Ecomindium is a large multi-story building where people live and work. Typically it would have commercial and manufacturing on the lower floors. The upper floors would be devoted to apartments. The ground around the buildings would be devoted to gardening. Nut and fruit orchards would be clustered as close as possible to the building. Agricultural fields would be close by so that manufacturing could be performed in winter and farming in summer. Small manufacturing could be carried out within the Ecomindiums. Large manufacturing could be done   in a building in the center of a group of Ecomindiums thus facilitating walking.

           Building Heating------Since the ratio of volume to surface area increases as buildings get larger, the Ecomindium may require as little as 30% of the amount of energy that it would take to heat an equivalent number of houses.  Better insulation and good windows also reduce heating energy. If  cogeneration, wood gas generation, and comanufacturing using stored biomass fuel provide winter heat, then it can truly be said that no energy is required for heating.

            Transportation------Because of the clustering of buildings, factories, and stores almost no utilitarian transportation will be needed. This allows more recreational transportation.

            Fertilizer------Commercial fertilizer will be augmented by converting sewage to energy, fertilizer, and water. A series of septic tanks will biodigest the sewage thus releasing biogas energy and low temperature energy to heat the building. Soft biomass would augment the gas releasing properties and would also filter the sewage. The biogas energy will be used for cogeneration. In summer, biodigestion would be done outside to avoid releasing heat in the building. Water would be filtered by successive tanks and sand filled plant growing beds. Water can also be distilled or pasteurized to prevent disease. Make up water from rain would be used to replenish the system. Digested biomass and sewage would be used for crops.

             Solar Energy------- Solar energy would be used for summer time power generation and air conditioning. Mirrored arrays heating a boiler, a steam engine, and a condenser would be used to make power. Solar towers may be the best configuration. However solar troughs on the building roof would be a close competitor.

           Applied Research------ Research toward building or purchasing many products would be needed. These products would include cogeneration engines, solar mirrored arrays, small manufacturing systems, wood gasifiers, biogas throughput augmentation, storage tanks, windmills that pump or compress, steam engines, human or animal powered generators, pumps, and compressors, total energy systems, and many other things. This research would also apply to products needed for houses. Such projects would include home energy systems, better fluorescent fixtures, waste biomass use, and sewage processing.

             All such research would best be accomplished around an Ecomindium. The Ecomindium could contain a small machine shop, welding equipment, and aluminum casting equipment. There could be a marriage between those with futuristic ideals and those with mechanical or hobby skills. Many new products would be designed thus leading to manufacturing jobs that would employ the next generation. A group of students could start this and use it for student projects that would make jobs for themselves. Such a project would be easy to finance because the building would have investment value as an apartment complex. The projects could be financed by grants, student education manpower, and by volunteer time.

Kermit Schlansker PE   734-971-5283                   >kssustain@provide.net< >http://www.provide.net/~kssustain/>         

                         Kermit Schlansker PE

            Blueprint for Sustainability                     

           Fossil fuels will be depleted to a catastrophic point within 50 years. No combination of known energy sources can produce the 95 quads of energy presently being used in the USA. Therefore it will be necessary to cut back consumption by at least 75% and concentrate much of our wealth on conservation, biomass, wind, and solar energy. There must be a mass mobilization to meet this threat and every citizen must participate. This means that both conservative and liberal philosophies must give way to a determination to work together for survival.

        There are several figures of merit for Sustainability: 

1 The ratio of population to arable land.. Therefore we must restrict immigration to Academics and stop Urban Sprawl.

2 The average radius of essential travel. This means that living clusters must be designed so that walking and bicycling are the predominant transportation modes. 

3 The ratio of volume of buildings to surface area. This means that all single family structures and strip malls must be demolished and replaced with general purpose buildings that are larger and taller. The ratio of underground space to above ground space. Underground space is easier to heat and cool. 

4 The percentage of the population working in agriculture, manufacturing, and the essential work of Sustainability. The percentage of the population with a strong technical skill. 

5 The percentage materials recycled. Such materials must include sewage, manure, biomass ashes, all metals, and all combustibles. 

6 The percentage of buildings which are heated by Cogeneration or Comanufacturing. 

7 The percentage of the population working on tree and other biomass plantings. A tremendous amount of reserve energy can be stored in biomass.

8 The percentage of the national budget that is spent on Sustainable buildings and energy machines. 

9 The total inventiveness, technical skill, and diligence in solving the survivability puzzle.   

         Emergency measures that must be taken quickly are the diversion of funds from military and social programs to investments in buildings, industries, technologies, energy producing equipment, biomass production, and food production. We must stop investing in houses, new roads, military and commercial aircraft, airports, cars, and single floor buildings. Ideally every new building would have many functions and should be as large and as tall as possible. Each apartment or general purpose building must live on self generated power a much as possible. There must be factories, farms, and schools associated with every housing complex. We also must design underground buildings which use mirrors and light pipes to bring solar energy underground. Personal transportation must be eliminated by building only apartment houses and designing towns which make it possible to walk to factories, farms, stores, schools, churches, and all of the other necessary places. Bicycles, trains, foot, and horses must be the principle modes of transportation. Each region, town, or building must produce as much as possible of its own food or goods in order to eliminate the cost of long distance transport.

        We must have an emergency program to plant 100 billion fruit and nut trees that will furnish food, lumber, and heat. Since biomass is the only dependable energy and is used usually with 30% efficiency at best, it should be principally used in winter months. All space heating should come from cogeneration and comanufacturing. The design of comanufacturing systems should be a principle preoccupation for engineers. An example of comanufacturing would be to operate a wood fueled aluminum foundry in the basement of an apartment building. All of the waste heat would be used to heat the building. In warm weather the foundry would cease operation and the workers would engage in farming. Another example would be to make liquid fuel or charcoal from biomass within the building only in winter. Since this is an inefficient process there would be a lot of waste heat for space and hot water heating.

        There must be catastrophically large investments in Solar, Wind, and biomass energy. Much design work must be done on solar mirror boiler systems because they have a better payback than photo voltaic cells. We must also experiment with processing of biomass and coal to liquid fuels using solar mirrors for heat energy.                                                                                        

                  Energy Fact Sheet

           The USA consumes 360 million BTUs energy/capita/yr. France 160 million, Germany 172 million, China 29 million, and India  11.8 million. 

       Total energy consumption in US in 1998 was 94 quadrillion BTUs (Quads). 39% oil, 23% coal, 23% natural gas, 7.4% nuclear, 3.8% hydroelectric, 3.2% wood, under 1% for wind, solar, and geothermal combined. This shows the folly of converting coal and oil to gas and how much work we have to do to develop sustainable energy.  Most oil and gas experts believe that the United States Geological Service and the Energy Information Agency are exaggerating gas and oil reserves. It is impossible to know how soon we will run out. When oil runs out it will be a national catastrophe unless we are prepared. We need a  long term vision which would protect our grandchildren.

        The World consumes about 27 billion barrels oil/yr, US consumes 6.5 billion barrels. The USGS says that world oil may be as much as 2500 billion barrels of oil. There is a group of retired and foreign oil geologists who say that there probably is only 1000 billion barrels left. Presently only Saudi Arabia has the capacity to increase production. In 10 years most of the importable oil left will be in Arab country. Today only about 20% of our imports are coming from the Persian gulf yet they may have as much as 70% of the remaining supply. In 10 years we will be begging for their oil and will face economic ruin because of the prices. World consumption of oil is expected to rise and competition will be fierce.

          The USGS has forecast that we have as much as 1800 trillion cuft of gas left yet it is getting harder and harder to find. We have greatly increased number of drilling rigs yet supply has not risen accordingly. Presently we are exporting gas to Mexico and importing about 15% from Canada. Canadian production is falling off. If we have that much gas why is it hard to find new gas and why are we so eager to drill in Alaska? Pipelines from Alaska will not have the carrying capacity to fuel the US. It is costly to liquefy and import gas.      

          It would take 1200 new nuclear power plants to satisfy US total consumption. Nuclear fission is a non renewable energy. There are limited supplies of ore. Nuclear plants have a limited life. The problems of waste disposal would make it folly to greatly increase production. However we must continue to do research and to build a few new plants each year.         

           Urban Sprawl, cars, and single family houses are  the biggest causes of our excessive energy usage. Long commuting distances, frequent trips to stores, the loss of farmland, and high heating costs for houses are all deadly to mankind. 

         Because of Global warming and running out of energy it is crucial that we cut our consumption by 50%. The well insulated apartment house is the best energy machine of all. It is important that we integrate energy production with agriculture and dwelling. There is no single  source of energy that can supply our future needs. If we cut consumption by 60% and develop 10 quads nuclear, 10 quads biomass, 10 quads coal, 10 quads wind,  and 10 quads solar we can probably survive for 200 years. We need to spend $500 billion/year on Planned Communities and solar, wind, and biomass energies. We must plant billions of trees. We must stop building houses and cars. Since we will need every worker, one advantage of energy spending will be full employment. 

        The Planned Community which  integrates dwelling, manufacturing, and agriculture in a group of large well insulated buildings is the only hope for mankind to survive with any sort of comfort. This is the only way that waste heat can be used to the fullest extent. It also is the only way we can reduce transportation needs so that workers can work in both agriculture and manufacturing and get to work on foot or bicycle. In the planned community, sewage can be returned to agriculture. 

         If you wish to help in saving our grandchildren you must be willing to discuss methods of doing so at great length. Cooperatives must be formed which will build examples of planned buildings and communities. One example would be a senior center planned for maximum conservation of energy. I would like support for the construction of an apartment building devoted to energy research on the former landfill site. There needs to be group action to force the University of Michigan to stop concentrating on sports and concentrate on Sustainability.

          We are a totally immoral society because we are killing our own progeny.

Students: Look into the future. Unless you act, you may have a short life.
        There are 2 disasters coming that may well drastically shorten your life span. One is Global Warming that may affect climate to the point that food production will be greatly reduced; the other is running out of natural gas and oil. Without oil, airplanes, cars, trains, ships, tractors, bulldozers, and all of the other machines we are using will not run. We can live without airplanes and cars but we can't live without tractors, farm machinery, and trains. Shifting from oil to natural gas is not possible in the quantities we are using now because we are running out of gas. Coal and nuclear production can't be increased enough to make the difference. Fusion is a pipedream. Solar wind, and biomass would help but can't produce the quantities we are using now. Furthermore it will take more than 3 trillion dollars in investment to get even 30% of present consumption from alternate energy, and about $10 trillion more to convert our houses to larger buildings. 

         It is impossible to determine the exact time scale for disaster to happen but things may change within 10 years. Even with the most optimistic scenarios the economy will be destroyed within 20 years and starvation will start within 50 years. The first sign of disaster will be massive unemployment. 

         Presently we are using about 100 quadrillion btus (quads) of energy. The best scenario for sustainability for say 200 years would be to cut back consumption of energy by 60 quads and then try to produce about 10 Quads each from coal, nuclear, wind, solar, and biomass. No combination of energy sources can possibly satisfy present consumption. Europe is presently using about 50% of our per capita consumption, while China is living on 10%. Although we are fortunate in having more arable land per capita, we are much worse off because we are so spoiled, and so scattered. The fallacy of depending on imports has caused us to lose our basic manufacturing capability.

       If we prepare, we can live with 30% of present consumption and still have a happy life. Houses will have to be replaced with apartment buildings, and cars by bicycles and trains. Forget about airplanes and space travel. We must reduce immigration. Everyone must grow food. Most of our workforce will have to be engaged in farming, manufacturing, and designing energy projects if we are to survive. Our national budget will have to neglect entitlements and national defense and concentrate on farming, manufacturing, and biomass culture. Our farmers will have to grow energy crops as well as food crops. We must plant many billions of fruit and nut trees.

         Remember we have to start now to make the changes because there will be a big time delay between starting and anything happening. The investment required to save our future is so large that it will be impossible to adapt without firm purpose. If we spend $500 billion/yr it would take us 30 years to invest $15 trillion. Our Congress and the public have no concept of how much money it will take to avoid a catastrophic future. More tax and private money spent on Sustainability will not only protect the future of our children but will also provide full employment. We can encourage private investment merely by manipulating tax laws.  

        It is imperative that students form an organization that is both activist and technical that will influence all forms of government to support sustainability projects. Much technical work has to be done in cogeneration, total energy systems, solar energy, wood gasification, comanufacturing, sewage to fertilizer, horticulture, and agriculture. There must be an organization that goes beyond environmentalism and elucidates on the methodology of sustainability. Help to find a name for the organization, to register it as a non-profit, and to recruit members. Search the Internet for information and start a library. Design a Sustainability web page that will draw the attention of other students and cause them to unite against the awful wastefulness of their parents.     Internet References:    (http://www.altenergy.org)>              >http://www.provide.net/~kssustain/>  
www.RunningOnEmpty.org<        >http://www.oilcrisis.com<    >http://hubbert.mines.edu
>http://www.gulland.ca/depletion/depletion.htm<              < http://www.asponews.org.

http://groups.yahoo.com/group/energyresources/>          >http://www.hubbertpeak.com/magoon/ >www.hubbertpeak.com/laherrere/Copenhagen2003.pdf>      >http://www.Dieoff.org)>

                               Trees

         Most of you will live to see gas and oil prices skyrocket. In your old age you may be suffering. However your children and grandchildren will suffer or die if we do not invest several trillion dollars for the future. Part of this investment must be in conservation measures and part of it must be in wind, solar, and biomass. We must start by cutting consumption by 50%. Then there is a chance that humans can survive for a few hundred years on alternate energy.

          Of the alternate energies biomass is the most important because it is storable and transportable. It can be grown all across the nation. It is the only alternate energy that will see us through the winter. Biomass is also essential as a source of building materials and of carbon for making plastics. It is possible to make liquid fuel from biomass.The transportation and storage of solar and wind energies will be far more costly than producing the energy. The hydrogen economy is a myth. Therefore it is best to use these energies for essential manufacturing as close as possible to the source.

          Crop residues and energy crops will be important as sources of biomass. However it is essential to use all land as a source. On rough, hilly, remote, or rocky land trees may be the only practical crop. Furthermore tree roots sink deep into the ground and bring nutrients to the surface. This is important because fertilizer will be one of our biggest problems. The only sources of potassium and phosphorous fertilizers that are likely to last for 1000 years are human and animal wastes, and ashes from tree burning. We can make nitrogen from air if we have the energy. Wood is much denser than other biomass and therefore is easier to store and transport. It is a crop that needs no plowing, or cultivating. It can be harvested mainly by human labor without much external energy input.

          Obviously we must plant all species of trees in order to make biodiversity. However we must concentrate on fruit and nut trees because they have the biggest pay off. In addition to making food for humans, fruits and nuts also provide food for wild and grazing animals and could be a source of liquid fuels. Presently there is a controversy as to whether alcohol made from grain pays off or not. Alcohol made from nuts or apples would require no plowing and could come from the worst sort of land. Acorns are traditionally good pig food. However I suspect that they could be used to make fuel alcohol or even human food if processed. If the oil is pressed out of nuts that might also make biodiesel fuel. The whole southern half of the US should be planted in pecan trees. Orchards not only supply fruit but also energy in the form of prunings and leaves. If we used all of the energy in leaves, that alone might provide us with enough fuel to last for 2 months. Of course when the trees are old, they are cut for wood.

           One of the good things about biomass from trees is that such a program could start in any town and then could be spread throughout the nation. Every person from the oldest, smallest, best, or least educated  could participate. If one hundred  million pepole planted 100 trees each year, that would be 10 billion trees planted per year. In time that would store a lot of carbon and would result in an emergency energy supply far greater than anything we could get from storing oil. Presently we could use cheap labor from the unemployed, volunteers, students, and convicts. It should also be the duty of every citizen to plant 100 trees each year. A massive tree planting program would reduce welfare costs. We could probably produce 20% of our present total energy consumption from biomass on a long term basis.

            In order to make this happen we must develop a tree planting culture. This could start in Ann Arbor with the goal of planting all parks with fruit trees, nut trees, and perennial food plants. Every stream bank should be planted. The whole effort should be directed toward reducing the cost of planting a tree down to less than a dollar and the time required to less than 15 minutes.  Please put the pressure  on your parks department to concentrate on this idea and to try to get the schools to participate. Youngsters can help their own future by planting trees. It is your duty to encourage them to do so.
                               Kermit Schlansker
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The downgrading of Shell’s reserves still interests the investment community, who continue to issue
                   Natural Gas

Natural Gas heats 70% of new homes, heats your water, dries your clothes, is a key feedstock for fertilizer, processes your food, is a clean energy source for power production, and is a feedstock for plastics. About 45% of the gas goes to industry for pulp and paper, cement, asphalt, chemicals, plastics, and Petroleum refining. Gas produces about half as much carbon per unit of energy as Coal. The Nation has 320,000 gas wells Each year 280 Million Americans use as much gas as 3 billion people in Europe and Asia.     
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ALL THIS GAS IS GONE


      In 2000 the price of wellhead gas  skyrocketed 400%. By some estimates about half the gas that has ever been produced in this country is gone. Matt Simmons, an investment banker to the oil industry advised the President that the situation is grave. We are not out of gas but can't keep up with the demand. North America has no excess natural gas capacity. What we do have is extremely aggressive decline rates, making it harder and harder to keep current production from falling.
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 Consumption is going up and up as more power plants are built. There is no way we can handle this increase for long    
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75% IS GONE BY YEAR FOUR
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What does this mean for our children? The youngest child alive now has a chance to live 100 years in a normal setting. What hardship and how long a lifetime will this child have in a country unprepared and unwilling to make the necessary sacrifices. Surely we could save some of this gas for them or invest it in buildings and machines that will guarantee their future.
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To: <the_dieoff_QA@yahoogroups.com>

Subject: Re: [the_dieoff_QA] Re: If all else fails

Date: Wednesday, May 11, 2005 6:30 AM

For Immediate Release       May 9, 2005

  OIL AND FOOD: A RISING SECURITY CHALLENGE Danielle Murray

http://www.earth-policy.org/Updates/2005/Update48.htm  

  >From farm to plate, the modern food system relies heavily on cheap oil.

  Threats to our oil supply are also threats to our food supply. As food

  undergoes more processing and travels farther, the food system consumes

  ever more energy each year.

  The U.S. food system uses over 10 quadrillion Btu (10,551 quadrillion Joules) of energy each year, as much as France's total annual energy consumption. Growing food accounts for only one fifth of this. The other four fifths is used to move, process, package, sell, and store food after it leaves the farm. Some 28 percent of energy used in agriculture goes to fertilizer manufacturing, 7 percent goes to irrigation, and 34 percent is consumed as diesel and gasoline by farm vehicles used to plant, till, and harvest crops. The rest goes to pesticide production, grain drying, and

  facility operations. (See data at

http://www.earth-policy.org/Updates/2005/Update48_data.htm )

  The past half-century has witnessed a tripling in world grain

  production-from 631 million tons in 1950 to 2,029 million tons in 2004.

  While 80 percent of the increase is due to population growth raising

  demand, the remainder can be attributed to more people eating higher up the food chain, increasing per capita grain consumption by 24 percent. 

New grain demand has been met primarily by raising land productivity through higher-yielding crop varieties in conjunction with more oil-intensive  mechanization, irrigation, and fertilizer use, rather than by expanding cropland.
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Chart1

		1930		0.0014015		0.06367425		0.35332917		0.055115		0.02031225				0.0000000124		0.0762975771

		1931		0.001803		0.082782		0.365978		0.06132		0.01752				0.0000000151		0.0778546705

		1932		0.0022045		0.07860275		0.37187325		0.067525		0.01752				0.0000000184		0.0794435413

		1933		0.002606		0.0787305		0.38456095		0.07373		0.017739				0.0000000225		0.081064838

		1934		0.0030075		0.088549		0.4281647		0.079935		0.02042175				0.0000000275		0.0827192225

		1935		0.003409		0.09247275		0.4542965059		0.08614		0.02228325				0.0000000336		0.0844073699

		1936		0.0038105		0.0947175		0.4730179536		0.092345		0.023214				0.0000000411		0.0861299693

		1937		0.003869		0.0984405		0.5012830669		0.1022		0.028032				0.0000000502		0.0878877238

		1938		0.0053655		0.10439		0.5183836546		0.111617		0.02819625				0.0000000613		0.0896813508

		1939		0.009125		0.11043075		0.553173968		0.1128215		0.03066				0.0000000748		0.0915115824

		1940		0.009855		0.11130675		0.5058264032		0.0953745		0.020805				0.0000000914		0.0933791657

		1941		0.009928		0.1210705		0.5758215034		0.067671		0.03399975				0.0000001116		0.095284863

		1942		0.011607		0.1157415		0.4633021114		0.096506		0.0222285				0.0000001363		0.097229452

		1943		0.0146		0.10287525		0.5075163726		0.1045725		0.026937				0.0000001665		0.0992137266

		1944		0.013286		0.13999575		0.5769469369		0.140963		0.038544				0.0000002034		0.1012384965

		1945		0.008395		0.04161		0.6051987125		0.186734		0.0485085				0.0000002484		0.1033045883

		1946		0.0111325		0.05986		0.6566267435		0.2482		0.058204725				0.0000003034		0.1054128452

		1947		0.0124465		0.07811		0.7366862879		0.2967085		0.0651963				0.0000003706		0.1075641277

		1948		0.0160965		0.095995		0.8397057214		0.4046755		0.0732993				0.0000004526		0.109759314

		1949		0.020002		0.11461		0.879976366		0.50078		0.072352125				0.0000005528		0.1119993

		1950		0.028178		0.13286		1.0077244931		0.6215585		0.0820155				0.0000006752		0.114285

		1951		0.0345655		0.16206		1.1082446033		0.674958		0.09332685				0.0000008247		0.13413

		1952		0.04168665		0.196735		1.2095479798		0.728759		0.09882375				0.0000010073		0.14532

		1953		0.04649005		0.23433		1.2308795682		0.8658676		0.09577965				0.0000012303		0.159615

		1954		0.05629395		0.27959		1.347857456		0.9419555		0.1026015				0.0000015027		0.172305

		1955		0.0654445		0.35989		1.5459044274		1.126244		0.11826				0.0000018354		0.200595

		1956		0.068912		0.446395		1.6706167683		1.164715		0.13587855				0.0000022418		0.198255

		1957		0.0825995		0.54458		1.7989505719		1.21545		0.1527525				0.0000027381		0.21114

		1958		0.0886585		0.6424		1.8383729941		1.465694		0.14262375				0.0001449643		0.237435

		1959		0.091469		0.75044		1.9370723095		1.58629		0.147825				0.0001905998		0.25902

		1960		0.103587		0.86432		2.1493779679		1.83303		0.15521625				0.0005608842		0.28116

		1961		0.1090255		0.98185		2.3384204601		1.969175		0.1603686167				0.0063162138		0.302085

		1962		0.1141355		1.10887		2.6202348355		2.17394		0.1815456492				0.010266133		0.329385

		1963		0.120377		1.23589		2.847941102		2.369945		0.1874141834				0.0107477558		0.363945

		1964		0.1312175		1.34174		3.1731905572		2.707059		0.1898652259				0.0110691436		0.394125

		1965		0.130524		1.45927		3.4912843076		2.897443		0.217846197				0.0074898569		0.422475

		1966		0.1295385		1.59067		3.7604263892		3.2308705		0.2247147074				0.0143625245		0.460395

		1967		0.126363		1.72207		4.1363288908		3.45582		0.2370307051				0.028882972		0.49986

		1968		0.1194645		1.83084		4.6750987567		3.8550935		0.2891118672				0.0661232913		0.54213

		1969		0.1166905		1.93888		5.2634447953		4.1359245		0.2966248603				0.0740452474		0.594165

		1970		0.112858		2.08196		5.9729125213		4.591189		0.304754195				0.0824177298		0.585819

		1971		0.10922625		2.25132		5.9771596593		5.478285		0.33462835				0.0795062567		0.629208

		1972		0.111763		2.39221		6.1403984151		5.82175		0.34830125				0.0727195605		0.7072128

		1973		0.1080035		2.5915		6.736062458		7.2960945		0.24264835				0.0722451914		0.802638

		1974		0.099134		2.81634		6.6991745136		7.7353355		0.16736345				0.0701470779		0.8602686

		1975		0.15185825		3.04629		6.2799401775		6.8985		0.15818735				0.0692136869		0.8910126

		1976		0.19797235		3.277335		6.760146579		7.436875		0.22143455				0.062512937		0.994032

		1977		0.2695744		3.54123		7.0276300963		7.477025		0.20818505				0.0562693336		1.0445652

		1978		0.4951298		3.75877		7.1519696724		7.0518		0.4109462				0.3065471588		1.1288178

		1979		0.631231		3.89163		7.5770703315		7.2051		0.22744245				0.4796997803		1.17189968

		1980		0.8359522		4.02084		7.3335647463		6.14295		0.1428975				0.5551990298		1.22595648

		1981		0.8419017		4.08581		6.7799815066		5.2341		0.17335675				0.6044678977		1.25850816

		1982		0.91825605		4.11939		6.7552844886		4.075955		0.2284535				0.6154681824		1.24260864

		1983		1.070764		4.14567		6.7693014248		3.81425		0.22799725				0.6191238123		1.2475008

		1984		1.19248055		4.112455		7.1495809261		3.65876		0.201699				0.6343428389		1.36124352

		1985		1.29345415		3.9858		7.4493021888		3.2329145		0.21803275				0.6360056211		1.40357952

		1986		1.35521945		4.11939		7.4616594835		3.9383865		0.251023275				0.6762307759		1.43359104

		1987		1.45051		4.17852		7.461258655		3.999086		0.269510525				0.6921696781		1.50556224

		1988		1.4567734		4.170125		7.7076237236		4.445189		0.2524705				0.7321052424		1.56774912

		1989		1.5725806		4.06537		8.078326788		5.109197		0.2506601				0.7141671666		1.61874048

		1990		1.387073		3.75877		8.577437297		5.346374		0.294582375		0.017306352		0.671531656		1.69068

		1991		1.5219405		3.36165		8.9014290593		5.1139055		0.3369461		0.020584476		0.6539865065		1.761855

		1992		1.6086645		2.88058		8.9138334548		5.5042		0.356021		0.029789612		0.6466856004		1.81551

		1993		1.6904245		2.595515		8.8771579247		5.794521		0.36297425		0.045578824		0.6060827621		1.8907

		1994		2.0226475		2.31994		9.1010661401		5.82905		0.35384925		0.074013531		0.5786083436		1.93158

		1995		2.1273295		2.263		9.4492483814		5.885625		0.38629775		0.0974258		0.5667236521		2.002025

		1996		2.239932		2.193285		9.8526353924		5.95899		0.4115375		0.124827036		0.5279972898		2.03524

		1997		2.263438		2.23234		10.2604782535		6.2432885		0.46302805		0.188654075		0.5050430162		2.088165

		1998		2.251393		2.21482		10.253487275		6.570438		0.491748075		0.264259		0.4236159818		2.14109

		1999		2.300157		2.16445		9.953131875		6.385237		0.440921825		0.348144029		0.3844273108		2.16007

		2000		2.306362		2.308625		10.2094004		6.766516		0.513628		0.428191591		0.3713700716		2.279

		2001		2.238034		2.474992		10.17083815		6.519192		0.5582675		0.9169		0.359565289		2.3779549539

		2002		2.1937595		2.695525		10.3306430755		5.5758233245		0.66312835		1.1755275839		0.3491080943		2.5400081804

		2003		2.1257272862		2.83030125		11.1565574104		5.669978971		0.779477137		1.3237888813		0.3401244046		2.709644441

		2004		1.987468392		2.9718163125		10.7944682293		5.9967220707		0.8992866773		1.8594414601		0.3327728179		2.8871728699

		2005		1.8583665812		3.1204071281		10.3819673787		6.3193198929		0.9593382883		2.4042331224		0.3272504568		2.973788056

		2006		1.7378310486		3.2452234133		9.9948497559		6.6167597377		1.0049026542		2.7579689122		0.3237996025		3.0630016977

		2007		1.6252907757		3.3425801156		9.398200364		6.9442617556		1.053818521		3.0184511864		0.3227150627		3.1548917486

		2008		1.5202129497		3.409431718		8.7970752176		7.2830307757		1.1063453641		3.0447261279		0.3243520981		3.2495385011

		2009		1.4221003993		3.4435260351		8.189764487		7.6471422503		1.1627631056		3.0954101918		0.3291345571		3.3470246561

		2010		1.3304892023		3.4435260351		7.5593023769		8.0610490323		1.2233737364		3.1339155389		0.3375626043		3.4474353958

		2011		1.2478965779		3.2220106932		7.2716924391		8.1060191291		1.278957818		3.181540396		0.3502190444		3.5508584577

		2012		1.1670611148		3.0146743051		6.9338335883		8.1514699975		1.3304789979		3.2152211291		0.3677727123		3.6573842114

		2013		1.0915409749		2.8206800135		6.5643942198		8.1752896116		1.3767247966		3.1861233737		0.3909766964		3.7671057377

		2014		1.020983569		2.6391692547		6.2287465779		8.1789841299		1.4165592456		2.9872627995		0.4206582739		3.8801189099

		2015		0.9550598299		2.4693387131		5.9253783723		8.1716973416		1.4489737661		2.8716896849		0.4576964086		3.9

		2016		0.8934626366		2.3104367669		5.6489416568		8.1523780772		1.4731352414		2.4867346886		0.5029816151		3.9

		2017		0.8359053448		2.161760161		5.392646973		8.1249182911		1.4977799463		2.1688527671		0.557352198		3.9

		2018		0.7821204154		2.0226508946		5.1570329536		8.0892494996		1.5229175452		2.0088764044		0.6215008078		3.9

		2019		0.7318581362		1.8924933096		4.9520071034		8.0408922899		1.5485578961		1.8251739188		0.6958466605		3.9

		2020		0.6848854286		1.7707113651		4.7754052298		7.9815605835		1.574711054		1.5818780402		0.7803726312		3.9

		2021		0.6409847346		1.6567660888		4.6110697849		7.911508709		1.6013872751		1.2819148861		0.8744337948		3.9

		2022		0.5999529789		1.5501531909		4.4735262788		7.8316298897		1.6285970206		1.1229975025		0.9765555052		3.9

		2023		0.5616006003		1.4504008331		4.3616736351		7.7427448699		1.656350961		0.9843374469		1.0842541694		3.9

		2024		0.525750648		1.3570675395		4.2744744905		7.6456063594		1.6846599802		0.8618038134		1.1939296327		3.9

		2025		0.4922379391		1.2697402433		4.2109974213		7.5409027166		1.7135351798		0.7554119006		1.3008885676		3.9

		2026		0.4609082721		1.1880324587		4.1611897582		7.4292613071		1.7318116847		0.6644919411		1.3995549425		3.9

		2027		0.4316176931		1.11158257		3.8159714516		7.3112515491		1.7503419576		0.5878246254		1.4838982789		3.9

		2028		0.4042318118		1.0400522316		3.6493514657		7.1873876591		1.7691299563		0.5118297387		1.5480605252		3.9

		2029		0.3786251627		0.9731248705		3.4147823823		7.0985296603		1.7881797067		0.4347746887		1.5870970938		3.9

		2030		0.3546806092		0.9105042851		3.1985500712		7.0041390822		1.8074953035		0.3909504622		1.5976892765		3.9

		2031		0.3322887883		0.8519133343		2.9999594267		6.9045528684		1.8270809123		0.1887885334		1.5786623177		3.9

		2032		0.3113475914		0.7970927113		2.8183105823		6.8001229342		1.8469407704		0.1589195602		1.5311752598		3.9

		2033		0.2917616811		0.7457997953		2.6529817583		6.6911545228		1.8670791879		0.1341885477		1.4585310685		3.9

		2034		0.2734420393		0.6978075785		2.5034281927		6.5779073294		1.8875005499		0.1136434376		1.3656585304		3.9

		2035		0.2563055459		0.6529036608		2.3691815066		6.4605963561		1.9082093169		0.0965107249		1.2583998079		3.9

		2036		0.2402745861		0.6108893102		2.2498495135		6.3393924946		1.9292100267		0.0821670365		1.1427693728		3.9

		2037		0.2252766836		0.5715785831		2.145116485		6.2144228333		1.9505072961		0.0701116737		1.0243271027		3.9

		2038		0.2112441581		0.5347975013		2.0547438894		6.0857706824		1.9480158214		0.0599424294		0.9077499929		3.9

		2039		0.1981138065		0.5003832821		1.8935818798		6.0384650526		1.9482393811		0.0513353879		0.7966216587		3.9

		2040		0.1858266044		0.4681836179		1.7888209979		5.9452301335		1.9509419364		0.0440285898		0.6934089146		3.9

		2041		0.1743274282		0.4380560021		1.6957126214		5.8507662598		1.9559116233		0.0378090767		0.5995693581		3.705

		2042		0.1635647961		0.4098670983		1.6140028089		5.7553177276		1.962958345		0.0325027343		0.5157305639		3.51975

		2043		0.1534906252		0.3834921505		1.5434972276		5.6591097959		1.9719116052		0.0279663706		0.4418919726		3.3437625

		2044		0.1440600061		0.3588144307		1.4840620969		5.5623499589		1.9826185589		0.0240815465		0.3776163165		3.176574375

		2045		0.1352309921		0.335724722		1.4356255267		5.4652291369		1.9949422575		0.0207497633		0.3221924929		3.0177456562

		2046		0.1269644018		0.3141208362		1.3981792702		5.367922791		2.0087600701		0.017888692		0.27476331		2.8668583734

		2047		0.119223636		0.2939071604		1.3717809156		5.2705919651		2.0239622627		0.0154292047		0.2344188956		2.7235154548

		2048		0.1119745063		0.2749942346		1.3565565453		5.1733842619		2.0404507197		0.0133130203		0.2002604219		2.587339682

		2049		0.1051850748		0.2572983556		1.352703894		5.0764347551		2.0581377936		0.0114908256		0.1714402047		2.4579726979

		2050		0.0988255051		0.2407412064		1.3604960416		4.9798668441		2.0769452695		0.0099207638		0.147184167		2.335074063
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Sheet1

		ESTIMATED PRODUCTION TO 2075																		End 2003

		Amount						Gb		Annual Rate - Regular										Gb		Peak

		Regular Oil								Mb/d		2005		2010		2020		2050		Total		Date

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

		Known Fields				New				Europe		5.0		3.6		1.8		0.3		75		2000

		919		757		123		1800		Russia		9.1		10.0		5.5		0.9		210		1987

		All Liquids								ME Gulf		19		19		16		9		650		2012

		1015		1685				2700		Other		27		24		18		8		670		2003

		2004 Base Scenario								World		63		58		43		19		1800		2003

		M.East over-reporting corrected								Annual Rate - Other

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

		producing at capacity								Deepwater		5.6		8		4		0		60		2009

										Polar		0.9		1		2		0		60		2030

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

		but excludes gasfield liquids								ALL		80.3		81		64		32		2700		2012





Data

		All Hydrocarbons																		Tm		2030																																		Tm		2005

		2004 Revision																		Pm		1.5																																		Pm		30

																				b		0.20																																		b		0.06

								#2		#1										U		30																																		U		2171				2.4		6.5753424658

				Reg		Heavy												Deep		Polar								Gas						NGL		Non-Con Gas				All		All		All		Russia		Swing		US-48		Europe		Other		USGS						3.1		8.4931506849

				Oil		Canada		Venezuela				New		Total				Water		Alaska				Other		Total														Liquids		HC		Liquid												Hubbert						1.6		4.3835616438

								X-Heavy		Other		Other						>500m												10:1		6:1												Cum																		0		0

				Gb/a		kb/d		kb/d		k/bd		kb/d		kb/d		Gb/a		Gb/a		kb/d		Gb/a		Gb/a		Gb/a		Tcf/a		Gboe/a				Gb/a		Gboe/a		Tcf/a		Gb/a		Gb/a		Gb																				0

		Notes		#1		#2		#3		#4		#5						#6						#7				#8						#9		#10																										0.33		0.904109589

		Pre-1930		16.94																								14.5		1.5										16.94				16.94		0.31		0.98		11.83		0.00		1.98								0.34		0.9315068493

		1930		1.33						56				56		0.02						0.00		0.00		0.00		5		0.5		0.8		0.1						1.43		2		18		0.06		0.06		0.86		0.00		0.35				1.84				0.78		2.1369863014

		1931		1.42						48				48		0.02						0.00		0.00		0.00		5		0.5		0.9		0.1						1.51		2		20		0.08		0.06		0.90		0.00		0.37				1.94				0.15		0.4109589041

		1932		1.47						48				48		0.02						0.00		0.00		0.00		5		0.5		0.9		0.1						1.57		2		21		0.08		0.07		0.95		0.00		0.37				2.05						0

		1933		1.54						49				49		0.02						0.00		0.00		0.00		5		0.5		0.9		0.1						1.64		2		23		0.08		0.07		1.00		0.00		0.38				2.16				3		8.2191780822

		1934		1.65						56				56		0.02						0.00		0.00		0.00		6		0.6		0.9		0.1						1.75		2		25		0.09		0.08		1.05		0.00		0.43				2.28				3.4		9.3150684932

		1935		1.74						61				61		0.02						0.00		0.00		0.00		6		0.6		0.9		0.1						1.84		2		27		0.09		0.09		1.10		0.00		0.45				2.40				3.9		10.6849315068

		1936		1.81						64				64		0.02						0.00		0.00		0.00		6		0.6		1.0		0.1						1.92		2		29		0.09		0.09		1.15		0.00		0.47				2.53				2.3		6.301369863

		1937		1.91						77				77		0.03						0.00		0.00		0.00		6		0.6		1.0		0.1						2.02		3		31		0.10		0.10		1.20		0.00		0.50				2.67						0

		1938		1.95						77				77		0.03						0.00		0.00		0.00		6		0.6		1.0		0.1						2.07		3		33		0.10		0.11		1.21		0.01		0.52				2.82				30.24		82.8493150685

		1939		2.05						84				84		0.03						0.00		0.00		0.00		6		0.6		1.0		0.1						2.17		3		35		0.11		0.11		1.26		0.01		0.55				2.97				31.82		87.1780821918

		1940		2.07						57				57		0.02						0.00		0.00		0.00		6		0.6		1.0		0.1						2.19		3		37		0.11		0.10		1.35		0.01		0.51				3.13				25.9		70.9589041096

		1941		2.18						93				93		0.03						0.00		0.00		0.00		6		0.6		1.1		0.1						2.31		3		39		0.12		0.07		1.40		0.01		0.58				3.30				11.82		32.3835616438

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

		2002		22.34		1064		270		433		50		1817		0.66		1.2		896		0.33		0.02		0.35		91		9.1		15.1		2.5		0.6		3.6		27.07		37		986		2.70		5.58		1.55		2.19		10.33				29.79

		2003		23.24		1149		470		442		75		2136		0.78		1.3		858		0.31		0.03		0.34		93		9.3		15.6		2.7		0.6		3.8		28.39		38		1015		2.83		5.67		1.46		2.13		11.16				29.91

		2004		23.12		1241		660		450		113		2464		0.90		1.9		822		0.30		0.03		0.33		96		9.6		16.0		2.9		0.7		4.0		29.10		39		1044		2.97		6.00		1.37		1.99		10.79				29.98

		2005		22.97		1340		660		459		169		2628		0.96		2.4		787		0.29		0.04		0.33		99		9.9		16.5		3.0		0.7		4.2		29.63		40		1073		3.12		6.32		1.29		1.86		10.38				30.00

		2006		22.80		1447		660		469		177		2753		1.00		2.8		754		0.28		0.05		0.32		102		10.2		17.0		3.1		0.7		4.4		29.95		41		1103		3.25		6.62		1.21		1.74		9.99				29.98

		2007		22.45		1563		660		478		186		2887		1.05		3.0		722		0.26		0.06		0.32		105		10.5		17.5		3.2		0.8		4.6		30.00		41		1133		3.34		6.94		1.14		1.63		9.40				29.91

		2008		22.08		1688		660		488		195		3031		1.11		3.0		692		0.25		0.07		0.32		108		10.8		18.1		3.2		0.8		4.9		29.80		41		1163		3.41		7.28		1.07		1.52		8.80				29.79

		2009		21.71		1823		660		497		205		3186		1.16		3.1		662		0.24		0.09		0.33		112		11.2		18.6		3.3		0.9		5.1		29.64		42		1193		3.44		7.65		1.01		1.42		8.19				29.64

		2010		21.34		1969		660		507		215		3352		1.22		3.1		634		0.23		0.11		0.34		115		11.5		19.2		3.4		0.9		5.4		29.48		42		1222		3.44		8.06		0.95		1.33		7.56				29.43

		2011		20.74		2107		660		517		220		3504		1.28		3.2		608		0.22		0.13		0.35		118		11.8		19.7		3.6		0.9		5.7		29.10		42		1251		3.22		8.11		0.89		1.25		7.27				29.19

		2012		20.10		2233		660		528		224		3645		1.33		3.2		582		0.21		0.16		0.37		122		12.2		20.3		3.7		1.0		6.0		28.67		42		1280		3.01		8.15		0.84		1.17		6.93				28.90

		2013		19.44		2345		660		538		229		3772		1.38		3.2		557		0.20		0.19		0.39		126		12.6		20.9		3.8		1.0		6.3		28.16		42		1308		2.82		8.18		0.79		1.09		6.56				28.58

		2014		18.81		2439		660		549		233		3881		1.42		3.0		534		0.19		0.23		0.42		129		12.9		21.6		3.9		1.1		6.6		27.51		42		1336		2.64		8.18		0.74		1.02		6.23				28.22

		2015		18.22		2512		660		560		238		3970		1.45		2.9		511		0.19		0.27		0.46		130		13.0		21.7		3.9		1.2		6.9		26.90		41		1363		2.47		8.17		0.70		0.96		5.93				27.82

		2016		17.66		2562		660		571		243		4036		1.47		2.5		490		0.18		0.32		0.50		130		13.0		21.7		3.9		1.2		7.3		26.02		40		1389		2.31		8.15		0.65		0.89		5.65				27.39

		2017		17.13		2613		660		583		247		4104		1.50		2.2		469		0.17		0.39		0.56		130		13.0		21.7		3.9		1.3		7.7		25.25		40		1414		2.16		8.12		0.62		0.84		5.39				26.93

		2018		16.63		2666		660		594		252		4172		1.52		2.0		449		0.16		0.46		0.62		130		13.0		21.7		3.9		1.4		8.1		24.68		39		1439		2.02		8.09		0.58		0.78		5.16				26.44

		2019		16.16		2719		660		606		257		4243		1.55		1.8		430		0.16		0.54		0.70		130		13.0		21.7		3.9		1.4		8.5		24.13		39		1463		1.89		8.04		0.54		0.73		4.95				25.92

		2020		15.72		2773		660		618		263		4314		1.57		1.6		412		0.15		0.63		0.78		130		13.0		21.7		3.9		1.5		9.0		23.56		38		1486		1.77		7.98		0.51		0.68		4.78				25.38

		2021		15.30		2829		660		631		268		4387		1.60		1.3		395		0.14		0.73		0.87		130		13.0		21.7		3.9		1.6		9.5		22.96		38		1509		1.66		7.91		0.48		0.64		4.61				24.82

		2022		14.91		2885		660		643		273		4462		1.63		1.1		378		0.14		0.84		0.98		130		13.0		21.7		3.9		1.7		10.0		22.54		37		1532		1.55		7.83		0.45		0.60		4.47				24.24

		2023		14.54		2943		660		656		279		4538		1.66		1.0		362		0.13		0.95		1.08		130		13.0		21.7		3.9		1.7		10.5		22.17		37		1554		1.45		7.74		0.43		0.56		4.36				23.65

		2024		14.20		3002		660		669		284		4616		1.68		0.9		347		0.13		1.07		1.19		130		13.0		21.7		3.9		1.8		11.0		21.84		37		1576		1.36		7.65		0.40		0.53		4.27				23.04

		2025		13.89		3062		660		683		290		4695		1.71		0.8		332		0.12		1.18		1.30		130		13.0		21.7		3.9		1.9		11.6		21.56		36		1597		1.27		7.54		0.38		0.49		4.21				22.42

		2026		13.59		3093		660		696		296		4745		1.73		0.7		318		0.12		1.28		1.40		130		13.0		21.7		3.9		2.0		12.2		21.29		36		1619		1.19		7.43		0.35		0.46		4.16				21.80

		2027		13.00		3124		660		710		302		4795		1.75		0.6		305		0.11		1.37		1.48		130		13.0		21.7		3.9		2.1		12.9		20.73		36		1639		1.11		7.31		0.33		0.43		3.82				21.16

		2028		12.59		3155		660		725		308		4847		1.77		0.5		292		0.11		1.44		1.55		130		13.0		21.7		3.9		2.3		13.5		20.32		36		1660		1.04		7.19		0.31		0.40		3.65				20.53

		2029		12.16		3186		660		739		314		4899		1.79		0.4		279		0.10		1.49		1.59		130		13.0		21.7		3.9		2.4		14.3		19.87		35		1680		0.97		7.10		0.29		0.38		3.41				19.89

		2030		11.74		3218		660		754		320		4952		1.81		0.4		268		0.10		1.50		1.60		130		13.0		21.7		3.9		2.5		15.0		19.44		35		1699		0.91		7.00		0.28		0.35		3.20				19.25

		2031		11.35		3250		660		769		326		5006		1.83		0.2		256		0.09		1.49		1.58		130		13.0		21.7		3.9		2.6		15.3		18.84		34		1718		0.85		6.90		0.26		0.33		3.00				18.62

		2032		10.97		3283		660		784		333		5060		1.85		0.2		246		0.09		1.44		1.53		130		13.0		21.7		3.9		2.6		15.6		18.41		34		1736		0.80		6.80		0.24		0.31		2.82				17.98

		2033		10.61		3316		660		800		340		5115		1.87		0.1		235		0.09		1.37		1.46		130		13.0		21.7		3.9		2.7		15.9		17.97		34		1754		0.75		6.69		0.23		0.29		2.65				17.36

		2034		10.27		3349		660		816		346		5171		1.89		0.1		225		0.08		1.28		1.37		130		13.0		21.7		3.9		2.7		16.2		17.54		33		1772		0.70		6.58		0.22		0.27		2.50				16.74

		2035		9.94		3382		660		832		353		5228		1.91		0.1		216		0.08		1.18		1.26		130		13.0		21.7		3.9		2.8		16.6		17.11		33		1789		0.65		6.46		0.20		0.26		2.37				16.13

		2036		9.63		3416		660		849		360		5286		1.93		0.1		207		0.08		1.07		1.14		130		13.0		21.7		3.9		2.8		16.9		16.69		33		1806		0.61		6.34		0.19		0.24		2.25				15.53

		2037		9.34		3450		660		866		368		5344		1.95		0.1		198		0.07		0.95		1.02		130		13.0		21.7		3.9		2.9		17.2		16.28		32		1822		0.57		6.21		0.18		0.23		2.15				14.94

		2038		9.06		3485		594		883		375		5337		1.95		0.1		189		0.07		0.84		0.91		130		13.0		21.7		3.9		2.9		17.6		15.87		32		1838		0.53		6.09		0.17		0.21		2.05				14.36

		2039		8.79		3520		535		901		382		5338		1.95		0.1		181		0.07		0.73		0.80		130		13.0		21.7		3.9		3.0		17.9		15.49		31		1853		0.50		6.04		0.16		0.20		1.89				13.79

		2040		8.54		3555		481		919		390		5345		1.95		0.0		174		0.06		0.63		0.69		130		13.0		21.7		3.9		3.0		18.3		15.13		31		1868		0.47		5.95		0.15		0.19		1.79				13.24

		2041		8.30		3590		433		937		398		5359		1.96		0.0		166		0.06		0.54		0.60		124		12.4		20.6		3.7		3.1		18.7		14.60		30		1883		0.44		5.85		0.14		0.17		1.70				12.70

		2042		8.08		3626		390		956		406		5378		1.96		0.0		159		0.06		0.46		0.52		117		11.7		19.6		3.5		3.2		19.0		14.11		29		1897		0.41		5.76		0.13		0.16		1.61				12.17

		2043		7.86		3663		351		975		414		5402		1.97		0.0		153		0.06		0.39		0.44		111		11.1		18.6		3.3		3.2		19.4		13.65		28		1911		0.38		5.66		0.12		0.15		1.54				11.66

		2044		7.67		3699		316		995		422		5432		1.98		0.0		146		0.05		0.32		0.38		106		10.6		17.6		3.2		3.3		19.8		13.23		27		1924		0.36		5.56		0.12		0.14		1.48				11.16

		2045		7.48		3736		284		1015		431		5466		1.99		0.0		140		0.05		0.27		0.32		101		10.1		16.8		3.0		3.4		20.2		12.84		26		1937		0.34		5.47		0.11		0.14		1.44				10.68

		2046		7.31		3774		256		1035		439		5503		2.01		0.0		134		0.05		0.23		0.27		96		9.6		15.9		2.9		3.4		20.6		12.48		25		1949		0.31		5.37		0.10		0.13		1.40				10.22

		2047		7.15		3811		230		1056		448		5545		2.02		0.0		129		0.05		0.19		0.23		91		9.1		15.1		2.7		3.5		21.0		12.15		25		1961		0.29		5.27		0.10		0.12		1.37				9.76

		2048		7.01		3849		207		1077		457		5590		2.04		0.0		123		0.04		0.16		0.20		86		8.6		14.4		2.6		3.6		21.4		11.85		24		1973		0.27		5.17		0.09		0.11		1.36				9.33

		2049		6.88		3888		186		1098		466		5639		2.06		0.0		118		0.04		0.13		0.17		82		8.2		13.7		2.5		3.6		21.9		11.58		23		1985		0.26		5.08		0.09		0.11		1.35				8.91

		2050		6.76		3927		168		1120		476		5690		2.08		0.0		113		0.04		0.11		0.15		78		7.8		13.0		2.3		3.7		22.3		11.33		23		1996		0.24		4.98		0.08		0.10		1.36				8.50

		Total		1565												93		59				21.07				51		8305						228		110		660		1996.09		2106

		Post2050		335												207		1								9		1695						172		40		240

		Ultimate		1900												300		60								60		10000						400		150		900.0		2720.00		2870
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