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US Crude Oil Consumption 20.7 Million Barrels / Day (7.55 Billion Barrels Annually)
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	http://www.eia.doe.gov/emeu/aer/pdf/pages/sec5_4.pdf
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	http://www.energybulletin.net/562.html

Though there are more than 3,600 tankers in service in the world, about a third of the world's oil supply is transported by just 435 of them, the towering 2-million-barrel tankers known prosaically in the industry as very large crude carriers, or V.L.C.C.'s. These ships are almost always completely booked, and new ones are slow to reach the market. The shipyards that can build them all have deep backlogs of orders for tankers and other vessels, so a new V.L.C.C. ordered today would probably not be delivered until late 2007 or early 2008 at the soonest.

Tankers of the next largest size, known as Suez Max tankers because they barely fit through the Suez Canal, are also booked close to capacity.

	If all we had was our own oil….

How much oil do we have?

How fast do we consume it?

How much time would be left if we did not import oil?


	Billion Barrels
US Proven Reserves

29.29

US Consumption

7.31

Years
Years Remaining

4.01
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http://zfacts.com/p/35.html
Peak Oil
Peak Oil Online Videos: 

Republican Congressman Roscoe Bartlett (PhD) made a presentation on Peak Oil to the US Congress
http://www.energybulletin.net/5080.html  

Australian News Documentary on Peak Oil 2006

http://abc.net.au/4corners/special_eds/20060710/default_standard.htm  
You will hear the terms production, consumption, and discovery used in the oil dialogue.  Be attentive to these terms. 

· Production is used in conjunction with pumping oil from the ground and processing the crude oil at a refinery.

· Discovery is drilling exploratory wells with the anticipation that oil or natural gas will be found in sufficient quantites to add to production and reserves.

· Consumption is using some product or derivative of processed crude oil.
· Petroleum = an oily flammable bituminous liquid that may vary from almost colorless to black, occurs in many places in the upper strata of the earth, is a complex mixture of hydrocarbons with small amounts of other substances, and is prepared for use as gasoline, naphtha, or other products by various refining processes
· Petrochemical = A chemical derived from petroleum or natural gas.
· Hydrocarbon = an organic compound (as acetylene, benzene, or butane) containing only carbon and hydrogen and often occurring in petroleum, natural gas, coal, and bitumens
· Bitumens = any of various naturally occurring impure mixtures of hydrocarbons – consistency of tar or asphalt – liquid to solid
When the global peak will occur is a controversial issue. Production peaks are difficult to predict, and generally the only reliable way to identify the timing of any production peak, including the global peak, is in retrospect i.e. after it happens. United States oil production peaked in 1971. The peak of world oilfield discoveries occurred in 1962. Estimates for the date of Peak Oil range from 2005 to dates after 2025.

· Oil discovery peaked in the 1960s. We now discover only one barrel of oil for every four consumed (1:4). Chevron-Texaco is quoted as reporting (1:5). 

· Total oil production outside the Middle East peaked in 1997
· World Oil production flattened out (peaked) around 1998 (This includes the Middle East). - Kenneth S. Deffeyes

In March - 2005 the Department of Energy released a report that officially acknowledges for the first time that peak oil is for real and states plainly that "the world has never faced a problem like this.”
Authored by Robert Hirsch, Roger Bezdek and Robert Wendling and titled The Peaking of World Oil production: Impacts, Mitigation, & Risk Management, the report is an assessment requested by the US Department of Energy (DoE), National Energy Technology Laboratory. 
Synopsis: http://en.wikipedia.org/wiki/Hirsch_report
Estimates when  Global Oil Production will Peak?
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Cambridge Energy Research Associates, also known as CERA, is a think tank that explores issues relating to all aspects of energy, including electric power, natural gas, and oil. As the controversy over Peak Oil intensified in 2006, CERA found itself on the optimistic side of predictions, forecasting that a peak would not occur before 2020, and this would not be a "peak" but rather an undulating plateau. [1] This opinion has been met with criticism by those who believe a peak has already occurred or is imminent.

EIA - The Energy Information Administration (EIA), as part of the U.S. Department of Energy, collects and disseminates data on energy reserves, production, consumption, distribution, prices, technology, and related international, economic, and financial matters. Coverage of EIA's programs includes data on coal, petroleum, natural gas, electric, and nuclear energy.

US exploration rigs (March/2004): 162 drilling rigs are looking for oil, 963 drilling rigs looking for natural gas
	US - Natural Gas Consumption:

24% - electric power generation

35% - industrial use

16% - commercial building heating

25% - residential building heating


	US Annual Electric Generation –Year 2000 – 

Billons of kilowatt-hours

Total

3798

100%

Coal

1968

52%

Nuclear

752

20%

Natural Gas

612

16%

Hydroelectric

273

7%

Oil

109

3%

Other - wind, geothermal, solar

84

2%




Proven Oil Reserves - Global and U.S.
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The United States only has 2.0% of total proven oil reserves. It produces 7-8% of total world oil production. This means that the US is drawing down on its oil reserves very fast.

[image: image8.png]Oil Consumption By Country - Rank in Order of Consumption
http:iwww.nationmaster.comired/pieiene_oil_con-energy-oil-consumption
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Rank | Countries Barrels per Day  Annually
# United States 20,030,000 731
#2 [China 6,391,000 233
#3 Japan 5,576,000 208
#4 |Russia 2800000
#5 Germany 267,000
#6 [India 2320000
# Canata 2,183,000
#5 |Korea, South 2,188,000
#9 Brazil 2,100,000
#0 |France 2,080,000
#1 aly 1,874,000
#12 |Saudi Arabia 1,775,000
#3 Mexico 1,752,000
#14.|United Kingdom 1722000
#5 Spain 1,544,000
#6 tan 1,425,000
#7 Indonesia 1,155,000
#8 |Netherlands 920,000
#9 Taiwan 915,000

#20 | Australia 875,600




Cubic Miles of Oil

Annual Oil Consumption = about one cubic mile
In everyday "English" units, 1997 total world oil consumption of 26.7 billion barrels 
was the equivalent of just over one cubic mile of oil: 
Global oil use = 26.7 billion barrels per year (1997)
One barrel oil = 42 U.S. gallons
One cubic foot = 7.48 U.S. gallons
One cubic mile = 147.2 billion cubic feet
So,(billions of barrels per year times gallons per barrel)
divided by (gallons per cubic foot times billions of cubic feet per cubic mile)
equals (26.7 x 42) / (7.48 x 147.2) cubic miles,
or = 1.02 cubic miles of oil during 1997.
Estimated worldwide oil reserves at the beginning of 2002 = 35 cubic miles. And then you are out of oil.

Worldwide demand for oil and natural gas continues to increase.
"We have a very tight energy supply-and-demand balance these days, and the smallest shifts lead to large swings in prices," said John Felmy, economist for the American Petroleum Institute, an industry group in Washington.
Note: 35 cubic miles is just less than 3.28 miles x 3.28 miles x 3.28 miles

http://www.oilposter.org/
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	Exporters 2004
	MLN/BPD
	 
	
	Importers 2004
	MLN/BPD
	

	Saudi Arabia
	8.7
	25%
	
	USA
	12.1
	

	Russia
	6.7
	19%
	
	Japan
	5.3
	

	Norway
	2.9
	8%
	
	China
	2.9
	

	Iran
	2.6
	7%
	
	Germany
	2.5
	

	Venezuela
	2.4
	7%
	
	South Korea
	2.1
	

	UAE
	2.3
	7%
	
	France
	2.0
	

	Kuwait
	2.2
	6%
	
	Italy
	1.7
	

	Nigeria
	2.2
	6%
	
	Spain
	1.5
	

	Mexico
	1.8
	5%
	
	India
	1.4
	

	Algeria
	1.7
	5%
	
	Taiwan
	1.4
	

	Iraq
	1.5
	4%
	
	 
	 
	

	TOTAL
	35
	100%
	
	TOTAL
	32.9
	

	
	
	
	
	
	
	

	Production 2004
	MLN/BPD
	
	
	Consumption 2004
	MLN/BPD
	 

	Saudi Arabia
	10.6
	
	
	USA
	20.5
	25%

	Russia
	9.3
	
	
	China
	6.7
	8%

	USA
	7.2
	
	
	Japan
	5.3
	7%

	Iran
	4.1
	
	
	Germany
	2.6
	3%

	Mexico
	3.8
	
	
	Russia
	2.6
	3%

	China
	3.5
	
	
	India
	2.6
	3%

	Norway
	3.2
	
	
	South Korea
	2.3
	3%

	Canada
	3.1
	
	
	Canada
	2.2
	3%

	Venezuela
	3.0
	
	
	France
	2.0
	2%

	UAE
	2.7
	
	
	Mexico
	1.9
	2%

	Nigeria
	2.5
	
	
	Italy
	1.9
	2%

	Kuwait
	2.4
	
	
	Brazil
	1.8
	2%

	Iraq
	2.0
	
	
	UK
	1.8
	2%

	UK
	2.0
	
	
	Rest of World
	26.7
	33%

	Rest of World
	20.9
	
	
	TOTAL
	80.9
	100%

	TOTAL
	80.3
	
	
	
	
	


"Big deal. If gas prices get high, I’ll just drive less.
Why should I give a damn?"
http://www.lifeaftertheoilcrash.net/
Because petrochemicals are key components to much more than just the gas in your car. As geologist Dale Allen Pfeiffer points out in his article entitled, "Eating Fossil Fuels," approximately 10 calories of fossil fuels are required to produce every 1 calorie of food eaten in the US. 
The size of this ratio stems from the fact that every step of modern food production is fossil fuel and petrochemical powered: 
1.  Pesticides are made from oil;
2.  Commercial fertilizers are made from ammonia, which is made from natural gas, which will peak about 10 years after oil peaks;
3.  With the exception of a few experimental prototypes, all farming implements such as tractors and trailers are    constructed and powered using oil;

4.  Food storage systems such as refrigerators are manufactured in oil-powered plants, distributed across oil-powered transportation networks and  usually run on electricity, which most often comes from natural gas or    coal;

5.   In the US, the average piece of food is transported almost 1,500 miles before it gets to your plate. In Canada, the average piece of food is transported 5,000 miles from where it is produced to where it is consumed. 
In short, people gobble oil like two-legged SUVs.
It's not just transportation and agriculture that are entirely dependent on abundant, cheap oil. Modern medicine, water distribution, and national defense are each entirely powered by oil and petroleum derived chemicals. 
In addition to transportation, food, water, and modern medicine, mass quantities of oil are required for all plastics, all computers and all high-tech devices.
Some specific examples may help illustrate the degree to which our technological base is dependent on fossil fuels:
[image: image9.png]


1.  The construction of an average car consumes the energy equivalent of approximately 20 barrels of oil , which equates to 840 gallons, of oil. Ultimately, the construction of a car will consume an amount of fossil fuels equivalent to twice the car’s final weight.  
[image: image10.png]


2.  The production of one gram of microchips consumes 630 grams of fossil fuels. According to the American Chemical Society, the construction of single 32 megabyte DRAM chip requires 3.5 pounds of fossil fuels in addition to 0.5  pounds of water. 
[image: image11.png]


3.  The construction of the average desktop computer consumes ten times its weight in fossil fuels. 
[image: image12.png]


4.  The Environmental Literacy Council tells us that due to the "purity and sophistication of materials (needed for) a microchip,  . the energy used in producing nine or ten computers is enough to produce an automobile." 
When considering the role of oil in the production of modern technology, remember that most alternative systems of energy — including solar panels/solar-nanotechnology, windmills, hydrogen fuel cells, biodiesel production facilities, nuclear power plants, etc. — rely on sophisticated technology.
Importance of Saudi Oil and Global Oil Suppy
 

Ghawar - Largest Oil Field in Saudi and in the World. (Also spelled Gharwar)

 

Saudi Arabia's reported proven reserves, more than 250 billion barrels, are one-fourth of the world's total. The most significant is Ghawar. Discovered in 1948, the 300-mile-long sliver near the Persian Gulf is the world's largest oil field and accounts for more than half of the kingdom's production.
Bank says Saudi's top field in decline
	By Adam Porter in Perpignan, France 


Tuesday 12 April 2005,
 

"If Gharwar, the world's biggest field, is seen to be in decline, as Coxe says, the effects could be problematic. Markets could panic, forcing prices up, creating shortages and profoundly affecting the world economy."
 

Forecast Of Rising Oil Demand Challenges Tired Saudi Fields
By Jeff Gerth – New York Times – 25 February, 2004
New York Times

World Population

Year: 1800 - 1 Billion people 

Year: 2006 -  6.5 Billion people

Today, 1 billion people are added every 12 years.

	http://www.census.gov/population/www/popclockus.html
U.S. POPClock Projection

According to the U.S. Bureau of the Census, the resident population of the United States, projected to 10/09/06 at 10:04 GMT (EST+5) is 

299,938,064

COMPONENT SETTINGS FOR OCTOBER 2006

One birth every..................................   7 seconds

One death every..................................  13 seconds 


One international migrant (net) every............  31 seconds

Net gain of one person every.....................  11 seconds

 


Most scholars believe that modern humans developed in Africa c. 150,000 years ago and spread to the Middle East c. 100,000 years ago and to other parts of Eurasia c. 40,000–50,000 years ago (this is known as the “single-origin” model). Others contend that modern humans developed from various regional populations of archaic H. sapiens or even other species of Homo in Eurasia beginning c. 250,000 years ago (the “multiregional” model).

Population grew and was supported by the energy supply that was available to it.  What will happen to population as the energy supply peaks and less energy is available. How will the world support the needs of 6.5 billion people with declining fossil fuel?

Resources:
Hydrocarbons-Fossil Fuel (Oil, Natural Gas, Coal, Tar Sands, Shale)
Are global, not local. 

Supports Agriculture (Food), Transportation, and nearly every product available to the consumer (99.9%).
	Source: 
	https://www.cia.gov/cia/publications/factbook/rankorder/2174rank.html
	
	

	bbl is an abbreviation for 1 barrel, equal to exactly 42 U.S. gallons
	
	

	Data 2003
	
	
	
	
	

	Rank
	Country
	Oil - consumption BBL / Day
	% of Total World Oil Consumption
	Date of Oil Consumption
	Population
	% of World Population

	
	
	
	
	
	
	

	1
	World
	80,100,000
	100.000%
	2003 est.
	6,302,030,630
	100.0%

	2
	United States
	20,030,000
	25.006%
	2003 est.
	298,444,215
	4.7%

	3
	European Union
	14,590,000
	18.215%
	2001
	
	0.0%

	4
	China
	6,391,000
	7.979%
	2004
	1,313,973,713
	20.9%

	5
	Japan
	5,578,000
	c
	2003 est.
	127,463,611
	2.0%

	6
	Russia
	2,800,000
	3.496%
	2005 est.
	
	0.0%

	7
	Germany
	2,677,000
	3.342%
	2003
	
	0.0%

	8
	India
	2,320,000
	2.896%
	2003 est.
	1,095,351,995
	17,3%

	9
	Canada
	2,300,000
	2.871%
	2004
	
	0.0%

	10
	Korea, South
	2,061,000
	2.573%
	2004
	48,846,823
	0.8%

	11
	France
	2,060,000
	2.572%
	2003 est.
	60,876,136
	1.0%

	12
	Italy
	1,874,000
	2.340%
	2003 est.
	58,133,509
	0.9%

	13
	Saudi Arabia
	1,775,000
	2.216%
	2003
	
	0.0%

	14
	Mexico
	1,752,000
	2.187%
	2004 est.
	107,449,525
	1.7%

	15
	United Kingdom
	1,722,000
	2.150%
	2003 est.
	60,609,153
	1.0%

	16
	Brazil
	1,610,000
	2.010%
	2004
	
	0.0%

	17
	Spain
	1,544,000
	1.928%
	2003 est.
	
	0.0%

	18
	Iran
	1,425,000
	1.779%
	2003 est.
	
	0.0%

	19
	Indonesia
	1,084,000
	1.353%
	2005 est.
	
	0.0%

	20
	Netherlands
	920,000
	1.149%
	2003 est.
	
	0.0%

	21
	Taiwan
	915,000
	1.142%
	2003 est.
	
	0.0%

	22
	Australia
	875,600
	1.093%
	2003 est.
	
	0.0%

	23
	Thailand
	851,000
	1.062%
	2004 est.
	
	0.0%


	Energy Use World Wide – 2003
Data: UK-Organisation for Economic Co-operation and Development 

	
	100%
	86%
	14%
	
	

	FF-Oil
	35.4%
	35.4%
	
	
	

	FF-Natural Gas
	23.7%
	23.7%
	
	
	

	FF-Liquid Products from gas
	2.7%
	2.7%
	
	
	

	FF-Coal
	23.9%
	23.9%
	
	
	

	
	
	
	
	
	

	Hydro-electricity
	6.5%
	
	6.5%
	
	

	Nuclear energy
	6.4%
	
	6.4%
	
	

	Renewables - solar, wind, etc
	1.4%
	
	1.4%
	
	

	*FF = Fossil Fuel, Hydrocarbons
	
	
	
	
	


[image: image13.emf]FF-Oil

FF-Natural Gas

FF-Liquid 

Products from 

gas

FF-Coal

Hydro-electricity

Nuclear energy

Renewables - 

solar, wind, etc

FF-Oil

FF-Natural Gas

FF-Liquid Products from

gas

FF-Coal

Hydro-electricity

Nuclear energy

Renewables - solar, wind,

etc


For United States Energy Profiles: http://www.eia.doe.gov/emeu/states/_states.html
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The Defense Department is the world's largest energy consumer. The department spends $10.6 billion annually on fuel, or 97 percent of the federal government's use, and almost 2 percent of the entire country's use.
	10.6
	Billion Dollars spent on Fuel by Defense Department

	2.0%
	on total US consumption

	530
	Billion Dollars = Total US consumption

	67.0%
	of US Oil Imported

	355.1
	Billion Dollars pays for Imports for total US consumption 


Representative Roscoe G. Bartlett, a Maryland Republican, said that while the military could be more aggressive, ``they are doing more than anyone else -- in the government or around the country. . . . I don't think the country as a whole has any perception of the danger" of US reliance on foreign oil.
Boston Globe Link: 

Water:

Local, but impact is global

http://www.pacinst.org/reports/water_fact_sheet/

About 70% of the earth’s surface is covered with water. 

Ninety-seven percent of the water on the earth is salt water. Salt water is filled with salt and other minerals, and humans cannot drink this water. Although the salt can be removed, it is a difficult and expensive process.

Two percent of the water on earth is glacier ice at the North and South Poles. This ice is fresh water and could be melted; however, it is too far away from where people live to be usable.

Less than 1% of all the water on earth is fresh water that we can actually use. We use this small amount of water for drinking, transportation, heating and cooling, industry, and many other purposes. 
Global Warming
Scientific opinion on climate change
http://en.wikipedia.org/wiki/Scientific_opinion_on_climate_change
Statements by organizations

Various prominent bodies have commented on global warming, most notably the Intergovernmental Panel on Climate Change (IPCC). National and international scientific groups have issued statements both detailing and summarizing the current state of scientific knowledge on the earth's climate.

IPCC
Main article: Intergovernmental Panel on Climate Change
The IPCC said in its Second Assessment Report (SAR) in 1995 that "the balance of evidence suggests that there is a discernible human influence on global climate". Note that "balance of evidence" is not intended to suggest unambiguous proof; it is a reference to the standards of proof required in English civil law (balance of evidence) as opposed to criminal law (beyond reasonable doubt). This statement was strengthened in the Third Assessment Report (TAR) in 2001, in which the IPCC said:

· "There is new and stronger evidence that most of the warming observed over the last 50 years is attributable to human activities." 

· "In the light of new evidence and taking into account the remaining uncertainties, most of the observed warming over the last 50 years is likely to have been due to the increase in greenhouse gas concentrations [1]." 

Joint science academies’ statement

In 2005 the national science academies of the G8 nations, plus Brazil, China and India, three of the largest emitters of greenhouse gases in the developing world, signed a statement on the global response to climate change. The statement stresses that the scientific understanding of climate change is now sufficiently clear to justify nations taking prompt action [2], and explicitly endorsed the IPCC consensus. 

US National Research Council, 2001
In 2001 the Committee on the Science of Climate Change of the National Research Council published Climate Change Science: An Analysis of Some Key Questions [3]. This report explicitly endorses the IPCC view of attribution of recent climate change as representing the view of the science community:

The IPCC's conclusion that most of the observed warming of the last 50 years is likely to have been due to the increase in greenhouse gas concentrations accurately reflects the current thinking of the scientific community on this issue. [4] 

The summary begins with:  Greenhouse gases are accumulating in Earth's atmosphere as a result of human activities, causing surface air temperatures and subsurface ocean temperatures to rise. Temperatures are, in fact, rising. The changes observed over the last several decades are likely mostly due to human activities, but we cannot rule out that some significant part of these changes is also a reflection of natural variability. Human-induced warming and associated sea level rises are expected to continue through the 21st century. (ibid.) 

American Meteorological Society

The American Meteorological Society (AMS) statement adopted by their council in 2003 said:

There is now clear evidence that the mean annual temperature at the Earth's surface, averaged over the entire globe, has been increasing in the past 200 years. There is also clear evidence that the abundance of greenhouse gases in the atmosphere has increased over the same period. In the past decade, significant progress has been made toward a better understanding of the climate system and toward improved projections of long-term climate change... The report by the IPCC stated that the global mean temperature is projected to increase by 1.4 °C–5.8 °C in the next 100 years... Human activities have become a major source of environmental change. Of great urgency are the climate consequences of the increasing atmospheric abundance of greenhouse gases... Because greenhouse gases continue to increase, we are, in effect, conducting a global climate experiment, neither planned nor controlled, the results of which may present unprecedented challenges to our wisdom and foresight as well as have significant impacts on our natural and societal systems. It is a long-term problem that requires a long-term perspective. Important decisions confront current and future national and world leaders. [5] 

Federal Climate Change Science Program, 2006

On May 2, 2006, the Federal Climate Change Science Program commissioned by the Bush administration in 2002 released the first of 21 assessments which concluded that there is clear evidence of human influences on the climate system (due to changes in greenhouse gases, aerosols, and stratospheric ozone). The study said that observed patterns of change over the past 50 years cannot be explained by natural processes alone, though it did not state what percentage of climate change may be anthropogenic in nature.
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F 150 – ½ Ton Vehicle
	Fuel Economy  MPG   >
	 
	14
	

	
	Annual Mileage
	 
	      15,000 
	

	
	Total Gallons
	 
	       1,071 
	

	
	Total pounds of CO2 
	 
	      21,429 
	

	
	Curb Weight
	 
	       5,170 
	

	
	Equivalent weight of vehicles emitted out the tail pipe?
	 
	         4.14 
	

	Equivalent Weight of Emissions expressed in weight of the originating vehicle.
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	How can a gallon of gasoline, weighing 6 pounds create 20 pounds of CO2?

	http://www.fueleconomy.gov/feg/co2.shtml

	                       Remember C02 lasts up to 100 years in the atmosphere.
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