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Model Lesson Plan
Marvin Todd
Fort Bend ISD

	Course:
U.S. History 11
	Title of Unit:

Oil History and the Globalization of the Oil Industry
	Title of Lesson:
Oil: Black Gold - Texas T

	Grade Level:
11
	
	Time Frame:
3- 55 minute classes

	Description: The importance of the oil industry in the economy of the United States, the development of the industry as part of the strengthening of the principles of the free enterprise system. The lesson places emphasis on not only the economic ramifications but the development of numerous technologies necessary to expand the worldwide search for greater oil supplies. Enhancement of technology is a primary aspect of this industry. Note the spread of this technology from the United States to oil explorers and drillers all over the globe. Oil is an international business, more so today than in 1901 when the modern oil industry began to explode.



	TEKS Objectives: United States History Studies Since 1877
113.41 b (4-5) Students identify the role of the U.S. free enterprise system within the parameters of this course and understand that this system may also be references as capitalism or the free market system….Students build a foundation in history; economics;…science, technology, and society; and social studies skills.

113.41 c  3b analyze economic issues such as industrialization, the growth of railroads, the growth of labor unions, farm issues,…free enterprise, and the pros and cons of big business;

113.41 c 7a identify reasons for U.S. involvement in World War II,…Japanese and their aggression, especially the attack on Pearl.

113.41 c 10c compare the impact of energy on the American way of life over time.

113.41 c 17e describe the dynamic relationship between U.S. international trade policies and the U.S. free enterprise system such as the Organization of Petroleum Exporting Countries (OPEC) oil embargo,…

113.41 c 18b identify the impact of international events, multinational corporations, government policies, and individuals on the 21st century economy.

113.41 c 27 abc Science, technology, and society. The student understands the impact of science, and technology, and the free enterprise system on the economic development of the United States.
       a …petroleum based products,…
       b ..explain how specific needs result in scientific discoveries and technological innovations.
       c…understand the impact of technological and management innovations and their application in the workplace and the resulting productivity enhancements for business and labor such as assembly line manufacturing, time-study analysis, robotics, computer management, and just-in-time inventory management.

	Teacher to Teacher Notes:
The Power Point is the introductory tool of this presentation. Two documents are included with this plan, Fossil Energy Study Guide concerning base fossil fuels and Fossil Energy Study Guide focused on Oil. I have also included an iPads podcast site with a number of really good explanations called ‘History of Oil’, (13 parts usually 10 minutes each) which is a pod cast available with an iPad connected  to your projection system. Please note there are a number of research resources attached for your consideration. 

Slide to slide details:
1. Slide leads the students through a short series of question as an introduction to the lesson. Opportunity to bring the subject of energy and oil in particular into focus. Play the ‘Evolution of the Oil Industry’ video (29 minutes) after the initial questions in the slide. This short film really gives the student a great understanding of how the oil industry developed in the first 50 years and then the remaining slides will bring the industry up to date.
2. Early history of oil – see sources for details (time element is based on your interest in early history. Picture is of an oil seep in Pennsylvania.
3. Modern oil industry begins; technology expands opportunity for fossil fuels. Demand’s for oil grows. Picture is of Drakes Well in Pennsylvania.
4. Various uses for oil, pressure on the whale oil market, coals pollution issues, kerosene begins to be distilled and demanded by families. John D. Rockefeller organizes the industry. Play the ‘J. D. Rockefeller’ video (8 minutes).
5. Spindletop Gusher 1901 – too much oil? Creation of the technology; storage, transportation, drilling methods, creation of mud, drill bits…in depth information. See Fossil Energy study guide in resources. Picture is of Spindletop.
6. Henry Ford – automation of the assembly line, the automobile creates a tremendous demand for petroleum products. Picture – Model A & T.
7. Standard Oil 1911 – Monopoly of the Oil Industry is overturned, competition begins in earnest. Time spent on standard depends on your content knowledge and the time frame you wish to spend in this area. The issue of the Trust can be used to greatly expand this area. Pictures of the spin off companies. Many others could be added if you desire. 
8. Highway expansions – road systems had to be created, infrastructure designed and funded, Ford and GM design installment payments to make automobiles affordable for many Americans. World War II calls for additional sources of petroleum. International exploration picks up worldwide after World War I. Picture is Shell and BP logos.
9. Oil industry expands – needs for engineers, chemist, accountants, scientist, geologist, and many other professions and types of labor and fabricators required in the industry. Industry leaders – the 7 sisters.
10. Innovations: Pipelines, Offshore platforms, Houston refinery operations.
11. Worldwide Operations – Saudi Arabian refinery, North Sea production platforms, Venezuelan platforms, Chinese pump jack.
12. World consumption estimates, 2010.
13. Recent history – OPEC and the embargo due to the Israel/Egypt war. Geopolitical issues become crucial to the Oil Industry. Pictures – gas lines.
14.        “             “
15. Iranian revolution begins with anger towards the United States and oil operations in the Middle-East. The Exxon Valdez disaster in Alaska. Problems with worldwide exploration and the movement of oil. Difficulties of using transportation in very large crude carriers. Pictures – tanker, tanker fires, production platform collapse, Exxon Valdez.
16. Persian Gulf War – leading to direct U.S. military involvement. Yukos fails in Russia, leading to a market panic and the substantial increase in oil prices. BP platform explodes in the Gulf of Mexico. Note the international flavor of the oil industry. Pictures include the oil field fires in Kuwait. Play the ‘Kuwait Oil Field Fire’ video (8 minutes).
17. New 7 Sisters – note none are American companies.
18. Debate topics for your students or you can assign them as a writing assignment.




	Materials needed:



[bookmark: _MON_1432920786][bookmark: _GoBack]
	Websites used: 
Video: The Evolution of Oil Industry
Video: Rockefeller Conspiracy To Take Over The Oil Industry
Video: Kuwait Oil Fires

http://www.oilcrisis.com/

http://historyofoil.libsyn.com/rss

http://www.jason.org/

http://energytomorrow.org/energy

http://petroleumhistory.org/

http://oilhistory.com/

http://www.geohelp.net/world.html

http://www.history.com/topics/oil-industry

http://www.priweb.org/ed/pgws/history/history_home.html



	Procedures/Activities
Engage:  Please see the slide by slide suggestions above this area. The inclusive Power Point is the main focus of the lesson. Use the video’s attached to enhance your presentation. Suggested uses are: Evolution of the Oil Industry as an overview of the beginning of the industry as America became the dominate country involved in exploration. The History Channel videos are short and will add a good deal to your presentation, use them as time allows. They cover Spindletop, oil drilling ships, and John D. Rockefeller.  
Explain: This lesson is designed to give you maximum flexibility. The oil issue is so volatile that there are many issues that can be included in the lesson. It can be expanded to take in all forms of energy use, alternatives to fossil fuels, solar energy, wind power, nuclear, and others. The industry is vast with many opportunities to explore professions involved in the industry. Technology has been a prime factor since the beginning of the industry and continues to this day. I would suggest that you use readings from three sources: ‘The Prize’ by Daniel Yergin, ‘Petrolia’ by Brian Black, and ‘Over a Barrel’ by Raymond Learsy. For high school students these are valuable resources to consider.
 Explore: Why oil is so important to our economy, nation, and world. How will we approach the next 50 years, when energy will be required in an ever greater volume? Can the world find a way to work together, in a peaceful manner, to supply the needs of developing countries while at the same time meeting the demands of the industrialized nations hungering for oil and energy in ever greater amounts?  

	Assessment(s)
Debate topics are listed at the end of the power point. You may wish to require an essay concerning the use of oil and the benefits it provides.


	Instructional Alternatives
Extend: Oil is such a controversial topic worldwide that the exploration, importation, development of new technologies, disasters, pollution, land use issues, can easily be expanded. A topic such as the XL pipeline can be included in this discussion.

	Interdisciplinary Connections – Any study of the Oil Industry must include many differing professional disciplines including but not exclusively: Engineering, Geology, Research Sciences, Chemistry, Innovations in drilling muds, drill bit technology compounds, instrumentation, Accounting and Finance, Logistics, Oceanography, Distillation and refining and many others. 
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1 Fossil Fuels


Fossil Energy Study Guide: Fossil Fuels


C
ontrary to what many people believe, fossil 


fuels are not the remains of dead dinosaurs. In 


fact, most of the fossil fuels found today were 


formed millions of years before the fi rst dinosaurs. Fossil 


fuels, however, were once alive. Th ey were formed from 


prehistoric plants and animals that lived hundreds of 


millions of years ago.


Th ink about what the Earth must have looked like 


300 million years or so ago. Th e land masses we live on 


today were just forming. Th ere were swamps and bogs 


everywhere. Th e climate was warmer. Trees and plants grew 


everywhere. Strange looking animals walked on the land, 


and just as weird looking fi sh swam in the rivers and seas. 


Tiny one-celled organisms called protoplankton fl oated in 


the ocean.


When these living things died, they decomposed and 


became buried under layers and layers of mud, rock, and 


sand. Eventually, hundreds and sometimes thousands of 


feet of earth covered them. In some areas, the decomposing 


materials were covered by seas, and then the seas dried up 


and receded.


During the millions of years that passed, the dead plants 


and animals slowly decomposed into organic materials 


and formed fossil fuels. Diff erent types of fossil fuels were 


formed depending on what combination of animal and 


plant debris was present, how long the material was buried, 


and what conditions of temperature and pressure existed 


when they were decomposing.


For example, oil and natural gas were created from 


organisms that lived in the water and were buried under 


ocean or river sediments. Long after the great prehistoric 


seas and rivers vanished, heat, pressure, and bacteria 


combined to compress and “cook” the organic material 


under layers of silt. In most areas, a thick liquid called oil 


formed fi rst, but in deeper, hot regions underground, the 


cooking process continued until natural gas was formed. 


Over time, some of this oil and natural gas began working 


its way upward through the earth’s crust until they ran into 


rock formations called “caprocks” that are dense enough to 


prevent them from seeping to the surface. It is from under 


these caprocks that most oil and natural gas is produced 


today.


Th e same types of forces also created coal, but there are 


a few diff erences. Coal formed from the remains of trees, 


ferns, and other plants that lived 300 to 400 million years 


ago. In some areas, such as portions of what is now the 


eastern United States, coal was formed from swamps 


covered by sea water. Th e sea water contained a large 


amount of sulfur, and as the seas dried up, the sulfur was 


left behind in the coal. Today, scientists are working on 


ways to take the sulfur out of coal because when coal burns, 


the sulfur can become an air pollutant. 


Some coal deposits, however, were formed from freshwater 


swamps which had very little sulfur in them. Th ese coal 


deposits, located largely in the western part of the United 


States, have much less sulfur in them.


All of these fossil fuels have played important roles in 


providing the energy that every man, woman, and child in 


the United States uses. With better technology for fi nding 


and using fossil fuels, each can play an equally important 


role in the future.


Oil Natural Gas Coal
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1 Oil


Fossil Energy Study Guide: Oil


Pet roleum—or cr ude oil—is a fossil  fuel  that is  found in large quantities beneath the Earth’s  sur face and 
is  often used as a fuel  or raw material in the chemical indust r y. It  is  a smelly, yellow-to-black liquid and is 


usually found in underg round areas called reser voirs.


If you could look down an oil well and see oil where 


Nature created it, you might be surprised. You wouldn’t 


see a big underground lake, as a lot of people think. Oil 


doesn’t exist in deep, black pools. In fact, an underground 


oil formation—an “oil reservoir”—looks very much like 


any other rock formation. Oil exists in this underground 


formation as tiny droplets trapped inside the open spaces, 


called “pores,” inside rocks. Th e pores and the oil droplets 


can be seen only through a microscope. Th e droplets cling 


to the rock, like drops of water cling to a window pane.


WHERE IS OIL FOUND?


Oil reserves are found all over the world. However, some 


have produced more oil than others. Th e top oil producing 


countries are Saudi Arabia, Russia, the United States, Iran, 


and China.


In the United States, petroleum is produced in 31 states. 


Th ose states that produce the most petroleum are Texas, 


Alaska, California, Louisiana, and Oklahoma. 


Rock pores


When reservoir rock is magnifi ed, the tiny pores that contain trapped 
oil droplets can be seen.


While the United States is one of the top producing 


countries, its need for petroleum surpasses the amount it 


can produce; therefore, a majority of our oil (close to 60 


percent) must be imported from foreign countries.  Th e 


country we import the most oil from is Canada, followed 


by Saudi Arabia, Mexico, Venezuela, and Nigeria.


Top Producing Petroleum States
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Fossil Energy Study Guide: Oil


DRILLING FOR OIL—PRIMARY 
RECOVERY


Once the oil producers are confi dent they have found the 


right kind of underground rock formation, they can begin 


drilling production wells. 


When the well fi rst hits the reservoir, some of the oil may 


come to the surface immediately due to the release of 


pressure in the reservoir. Pressure from millions of tons 


of rock lying on the oil and from the earth’s natural heat 


build up in the reserve and expand any gases that may be 


in the rock. When the well strikes the reserve, this pressure 


is released, much like the air escaping from a balloon. Th e 


pressure forces the oil through the rock and up the well to 


the surface. Years ago, when the equipment wasn’t as good, 


it was sometimes diffi  cult to prevent the oil from spurting 


hundreds of feet out of the ground in a “gusher.” Today, 


however, oil companies install special equipment on their 


wells called “blowout preventers” that prevents the gushers 


and helps to control the pressure inside the well.


When a new oil fi eld fi rst begins producing oil, the natural 


pressures in the reservoir force the oil through the rock 


Other Distillates
   (heating oil) — 
   1.38


Heavy Fuel Oil
   (residual) —
   1.68


Liquefied 
   Petroleum 
   Gases (LPG) — 
   1.72


USES FOR PETROLEUM


You are probably already familiar with the main use for 


petroleum: gasoline. It is used to fuel most cars in the 


United States. But petroleum is also used to make many 


more products that we use on a daily basis.


A majority of petroleum is turned into an energy source. 


Other than gasoline, petroleum can also be used to make 


heating oil, diesel fuel, jet fuel, and propane. It can also be 


turned into petrochemical feedstock—a product derived 


from petroleum principally for the manufacturing of 


chemicals, synthetic rubber, and plastics. It is also used 


to make many common household products, including 


crayons, dishwashing liquids, deodorant, eyeglasses, tires, 


and ammonia.


DRILLING FOR OIL—EXPLORATION


Th e fi rst step to drilling for oil is knowing where to drill. 


Because it is an expensive endeavor, oil producers need to 


know a lot about an oil reservoir before they start drilling. 


Th ey need to know about the size and number of pores in 


a reservoir rock, how fast oil droplets will move through 


the pores, as well as where the natural fractures are in a 


reservoir so that they know where to drill.


While in the past it may have taken a few guesses and 


some misses to fi nd the right place to drill, scientists have 


discovered new ways to determine the right locations for 


oil wells. Using sound waves, scientists can determine the 


characteristics of the rocks underground. Sound travels 


at diff erent speeds through diff erent types of rocks. By 


listening to sound waves using devices called “geophones,” 


scientists can measure the speed at which the sound 


waves move through the rock and determine where there 


might be oil-bearing rocks. Scientists can also use electric 


currents in place of the sound waves for the same eff ect.


Scientists can also examine the rock itself. An exploratory 


well will be drilled and rock samples called “cores” will be 


brought to the surface. Th e samples will be examined under a 


microscope to see if oil droplets are trapped within the rock.


Products Made from a Barrel of Crude Oil (gallons)


Note: A 42-U.S. gallon barrel of crude oil yields between 44 and 45 
gallons of petroleum products.


Source: Energy Information Administration
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Fossil Energy Study Guide: Oil


pores, into fractures and up production wells. Th is natural 


fl ow of oil is called “primary production.” It can go on 


for days or years. But after a while, an oil reservoir begins 


to lose pressure. Th e natural oil fl ow begins dropping off  


and oil companies must use pumps to bring the oil to the 


surface.


It is not uncommon for natural gas to be found along with 


the petroleum. Oil companies can separate the gas from 


the oil and inject it back into the reservoir to increase the 


pressure to keep the oil fl owing. But sometimes this is not 


enough to keep the oil fl owing and a lot of oil will be left 


behind in the ground. Secondary recovery is then used to 


increase the amount of oil produced from the well.


DRILLING FOR OIL—SECONDARY 
RECOVERY


Imagine spilling a can of oil on a concrete fl oor. You 


would be able to wipe some of it up, but a thin fi lm of 


oil might be left on the fl oor. You could take a hose and 


spray the fl oor with water to wash away some of the 


oil. Th is is basically what oil producers can do to an oil 


reservoir during secondary recovery. Th ey drill wells called 


“injection wells” and use them like gigantic hoses to 


pump water into an oil reservoir. Th e water washes some 


of the remaining oil out of the rock pores and pushes it 


through the reservoir to production wells. Th is is called 


“waterfl ooding.”


Let’s assume that an oil reservoir had 10 barrels of oil in it 


at the start (an actual reservoir can have millions of barrels 


of oil). Th is is called “original oil in place.” Of those original 


10 barrels, primary production will produce about two and a 


half barrels. Waterfl ooding will produce another one-half to 


one barrel. Th at means that in our imaginary oil reservoir of 


10 barrels, there will still be six and a half to seven barrels of 


oil left behind after primary production and waterfl ooding. 


In other words, for every barrel of oil we produce, we will 


leave around two barrels behind in the ground. 


Th is is the situation facing today’s oil companies. In the 


history of the United States oil industry, more than 195 


billion barrels of oil have been produced but more than 400 


billion barrels have been left in the ground. 


DRILLING FOR OIL—ENHANCED OIL 
RECOVERY


Petroleum scientists are working on ways to extract the 


huge amounts of oil that are left behind after primary and 


secondary production. Th rough enhanced oil recovery 


(EOR) techniques, it may be possible to produce 30 to 


60 percent of the reservoir’s original oil in place. Current 


research in EOR techniques includes:


Injection wells


Steam is injected into many oil fi elds where the oil is thicker and 
heavier than normal crude oil.
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Fossil Energy Study Guide: Oil


• Th ermal recovery, which involves the introduction 


of heat such as the injection of steam to lower 


the viscosity, or thin, the heavy viscous oil, and 


improve its ability to fl ow through the reservoir. 


Th ermal techniques account for more than 50 


percent of U.S. EOR production, primarily in 


California. 


• Gas injection, which uses gases such as natural 


gas, nitrogen, or carbon dioxide that expand in a 


reservoir to push additional oil to a production 


wellbore, or other 


gases that dissolve 


in the oil to lower 


its viscosity and 


improve its fl ow 


rate. Gas injection 


accounts for nearly 


50 percent of EOR 


production in the 


United States. 


• Chemical 


injection, which 


can involve the 


use of long-chained 


molecules called 


polymers to increase 


the eff ectiveness of waterfl oods, or the use of 


detergent-like surfactants to help lower the surface 


tension that often prevents oil droplets from 


moving through a reservoir. Chemical techniques 


account for less than 1 percent of U.S. EOR 


production.


Th e EOR technique that is attracting the most interest is 


carbon dioxide (CO
2
)-EOR. Injecting CO


2
—the same 


gas that gives soda pop its fi zz—into an oil reservoir 


thins crude oil left behind, pressurizes it, and helps move 


it to producing wells. When all remaining economically 


recoverable oil is produced, the reservoir and adjacent 


formations can provide sites for storage of CO
2
 produced 


from the combustion of fossil fuels in power plants and 


other processes that generate large amounts of CO
2
. By 


capturing the CO
2
 emissions from these sources and 


then pumping it into depleting oil reservoirs, we not only 


increase the production from the well but store the CO
2
 


underground to prevent it from being released to the 


atmosphere, where it may aff ect the climate. Th e potential 


for CO
2 
sequestration in depleted oil and gas reservoirs is 


enormous. Th e Department of Energy has documented 


the location of more than 152 billion tons of sequestration 


potential in the United 


States and Canada from 


CO
2
-EOR. Currently, 


about 48 million tons of 


mostly naturally produce 


CO
2
 are injected annually 


for EOR operations in the 


United States.


REFINING OIL


When crude oil is removed 


from the ground, it does 


not come out in a form that is 


readily useable. Before it can 


be used, it must be refi ned, 


where it is cleaned and separated into parts to create the 


various fuels and chemicals made from oil. Within the 


oil are diff erent hydrocarbons which have various boiling 


points, meaning they can be separated through distillation. 


To do this, the oil is piped through hot furnaces and based 


on the hydrocarbon’s weight and boiling point, various 


liquids and vapors will be created. Th e lightest components, 


such as gasoline, will vaporize and rise to the top, where 


they will condense and turn back into liquids.  Th e heavier 


components will sink to the bottom. Th is will allow the 


components to be separated from each other and turned 


into their respective product or fuel. 


After the refi nery, the gasoline and other fuels created 


are ready to be distributed for use. A system of pipelines 


Inside an Oil Refi nery


An engineer stands inside an oil refi nery surrounded by pipelines 
and pumps.
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runs throughout the United States to transport oil and 


fuels from one location to another. Th ere are pipelines that 


transport crude oil from the oil well to the refi nery. At the 


refi nery, there are additional pipelines that transport the 


fi nished product to various storage terminals where it can 


then be loaded onto trucks for delivery, such as to a gas 


station. 


OFFSHORE DRILLING


Sometimes the oil is located deep underneath the ocean fl oor 


and off shore drilling must be used to extract the crude oil. 


A platform is built to house the equipment needed to drill 


the well; the type of platform used will depend on a variety 


of characteristics of the location, including the depth of the 


water and how far underwater the drilling target is located. A 


blowout preventer is used just like on wells built on land. Th is 


helps prevent petroleum from leaking out of the well and into 


the water.


Currently, there are more than 4,000 active platforms drilling 


for oil in the Gulf of Mexico. While a majority of them are 


located in waters less than 200 meters (650 feet) in depth, 


nearly 30 are located in areas where the water is more than 


800 meters (2,400 feet) in depth.


HISTORY OF PETROLEUM


Off shore platform


Currently, there are more than 4,000 active platforms drilling for 
oil in the Gulf of Mexico.


2000 B.C. The Chinese use crude oil to 
light lamps and heat homes.


1750 Oil is found in Pennsylvania and 
New York by well-owners who are 
digging for salt brine. However, 
its uses are little known at 
this point.


Mid-


1800s


Expanding uses for oil extracted 
from coal and shale begin to 
increase the knowledge of the 
value of crude oil and 
exploration for it is encouraged.


1859 First oil well drilled near 
Titusville, Pennsylvania, 
by Edwin L. Drake.


1890s Mass production of automobiles 
begins, creating a demand 
for gasoline.


1920s With more than 9 million 
automobiles on the roads in 
the United States, gas stations 
begin opening.


1950s Oil becomes our most used energy 
source due to the demand 
for gasoline.


1970s Production of petroleum in the 
United States’ lower 48 states 
reaches its highest level of 
9.4 million barrels per day.


1990 for the first time, the United 
States imports more oil and 
refined products than it 
produces domestically.
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STRATEGIC PETROLEUM RESERVE


Oil is a very important commodity to the United States. It 


fuels our cars and buses, as well as the machines at many 


factories and refi neries. With a majority of the oil we use 


today being imported, what would happen if we weren’t 


able to get enough oil to keep up with the demand? An oil 


embargo in the 1970s cut off  the supply of oil imported to 


the United States from the Middle East leading to long 


lines at the gas stations and even some fuel shortages. 


While the idea of creating a stockpile had come up before, 


the embargo helped cement the idea that an oil reserve was 


in fact needed.


In 1975, Congress passed the Energy Policy and 


Conservation Act, which made it policy of the United 


States to establish a reserve of up to 1 billion barrels of 


crude oil. By 1977, oil was being delivered to the new 


Strategic Petroleum Reserve (SPR). Currently, there 


are four SPR sites located in Texas and Louisiana, which 


have a total capacity to hold 727 million barrels of crude 


oil (fi lled as of December 2009), making it the largest 


emergency oil stockpile in the world.  


STORING THE OIL


At the SPR sites, the crude oil is stored in underground 


salt caverns. Salt caverns are carved out of underground 


salt domes by a process called “solution mining.” 


Essentially, the process involves drilling a well into a 


salt formation then injecting massive amounts of fresh 


water. Th e water dissolves the salt. In creating the SPR 


caverns, the dissolved salt was removed as brine and either 


reinjected into disposal wells or more commonly, piped 


several miles off shore into the Gulf of Mexico. By carefully 


controlling the freshwater injection process, salt caverns of 


very precise dimensions can be created. 


Besides being the lowest cost way to store oil for long 


periods of time, the use of deep salt caverns is also one of 


the most environmentally secure. At depths ranging from 


2,000 to 4,000 feet (610 – 1,220 meters), the salt walls of 


the storage caverns are “self-healing.” Th e extreme geologic 


pressures make the walls rock hard, and should any cracks 


develop in the walls, they would be almost instantly closed.


An added benefi t of deep salt cavern storage is the natural 


temperature diff erence between the top of the caverns and the 


Strategic Petroleum Reserve


A technician at the Strategic Petroleum Reserve inspects crude oil 
transfer pipes.


Oil Storage


Pipes at a refi nery transport oil to its storage tanks.
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bottom—a distance of around 2,000 feet. Th e temperature 


diff erential keeps the crude oil continuously circulating in the 


caverns, maintaining the oil at a consistent quality.


Th e fact that oil fl oats on water is the underlying mechanism 


used to move oil in and out of the SPR caverns. To 


withdraw crude oil, fresh water is pumped into the bottom 


of a cavern. Th e water displaces the crude oil to the surface. 


After the oil is removed from the SPR caverns, pipelines 


send it to various terminals and refi neries around the nation.


FILLING THE SPR


Oil for the SPR can be purchased by the government from 


oil companies, as was done in the 1970s and the 1980s. In 


the late 1990s, the SPR also began using royalty-in-kind 


oil, which is oil that is given to the government by petroleum 


operators as payment on leases they hold on the federally-


owned Outer Continental Shelf in the Gulf of Mexico. 


Instead of paying for the leases with money, the companies 


give the government oil, which is then put into the reserves. 


USING THE SPR


In an emergency, when a limited nation’s oil supply leads 


to an adverse impact on national safety or on the national 


economy, the president may order oil to be withdrawn 


from the reserve. Th e president can issue a full “drawdown” 


in which all the oil from the reserve is released. A limited 


drawdown may be issued in times where the event 


threatening national energy supplies and the economy is 


less severe or expected to be of short duration. A limited 


drawdown has restrictions on the amount of oil that can be 


released, as well as for how long.


Th e president may also order a test sale, in which the 


process of releasing the oil into the marketplace is tested to 


ensure all personnel know the procedures for a drawdown 


and all equipment is operational. 


In the event of a drawdown, the Department of Energy—


which manages the SPR—will off er a specifi c number of 


barrels of crude oil from the reserve for sale. Th e department 


will select those companies to sell to and can begin delivering 


the oil within 13 days. Oil can be pumped from the reserve 


at a maximum rate of 4.4 million barrels per day for up to 90 


days before the drawdown rate begins declining as the caverns 


empty out. At 1 million barrels per day, the reserve can release 


oil into the market continuously for nearly a year and a half.


Th ere have been two emergency drawdowns from the 


reserve. Th e fi rst took place in 1991 during the Persian 


Gulf War. In order to maintain a stabilized petroleum 


market during Operation Desert Storm, the government 


off ered 33 million barrels of oil from the SPR for sale; 


a little more than 17 million barrels were bought and 


deliveries began within a month. Th e second emergency 


drawdown occurred in 2005 after Hurricane Katrina 


damaged oil refi neries in the Gulf Coast region.  


Th e Department of Energy is also authorized to exchange 


oil from SPR. Th ese exchanges have been used in the past 


to replace less suitable types of crude oil for higher-quality 


crude oil. It has also been used for limited, short-duration 


actions to assist petroleum companies in resolving oil 


delivery problems, such as the CITGO/Conoco Exchanges 


in 2000, when a commercial dry dock collapsed, cutting off  


shipping channels to the refi neries. 


Using the SPR


Th e president can issue a drawdown (release of oil in the reserve) 
when events threaten national energy supplies.
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Things to Consider:

How did you get to school today? Did you take a bus? Did you ride in a car? Did you walk?

What is the primary form of transportation in our area?

What is the primary form of transportation in our country?

What makes them go?

Where do we get it from?

Are we going to need more?
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Oil:

Early History –Oil has been known for over 4,000 years.

Oil seeps – before the 9th Century oil and tar bubbles to the surface in middle east, used to pave the streets of Baghdad as asphalt.

First known drilled wells in China 347 CE.

New World – Trinidad Pitch Lake, New York 1595

‘Travels into North America’ noted oil springs of Pennsylvania 1753.

First Russian oil wells drilled in 1745.
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Pennsylvania seep
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Oil:

Modern History of Oil –

“Rock Oil” seeps, turning oil into kerosene 1850’s in Russia and Poland.

1854 – Benjamin Silliman, Yale Chemist, develops distillation process.

Baku fields in Russia producing 90% of worlds oil.

1859 Edwin Drake’s well in Pennsylvania considered first modern oil well near Titusville. 

Oil fields grew in Pennsylvania in the next thirty years.

By 1900 “oil booms” occurred in Ohio, Texas, Oklahoma, and California.
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Drake Well
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Oil:

Oil and its uses –

Whale oil – lighting peoples homes, killing the great whales and the world wide investment in whale fleets. Clean burning, but getting more expensive  as the resource is depleted.

Coal – until 1950 was the world’s foremost fuel. Oil begins to take over in heating, power production at commercial levels and transportation.  Pollution levels quite high.

Kerosene begins to be used for home lighting. Standard Oil of Ohio is founded by John D. Rockefeller, 1870.
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Oil:

Spindletop Gusher 1901 – near Beaumont, Texas. Oil flow from the well is unlike anything ever seen before. Where good wells before had produced a few hundred barrels of oil a day, Spindletop came in at over 100,000 barrels a day. They did not know what to do with so much oil, and they couldn’t stop the flow at first.

The Oil industry would have to develop the materials, supplies, technology necessary to explore, distill, and create products from the hydrocarbon known as oil.
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Spindletop – Lucas Gusher
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Oil:

Henry Ford – the assembly line process allowed for efficient building of cars, trucks, locomotives and any type of mechanical implement. The Ford Model A and T were built to sell. Americans could buy them on an installment plan and they were affordable. They also had gasoline engines, a product produced by the distillation of oil. It would change the world forever.

Gasoline, diesel, and aviation fuels would be crucial to the efforts of both sides in the coming World War I.
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Oil:

Standard Oil 1911

Breakup of a Giant Monopoly.

John D. Rockefeller had come to control the kerosene business and most of the oil refining in the United States and had a large stake in International refining as well.

President Theodore Roosevelt had moved to break up these large monopolies and the Supreme Court agreed in 1911 that Standard was too large and controlled too much of the oil industry. They ordered it to be broken up. And it was, even though Rockefeller made even more money with the breakup of the companies.

Oil: Globalization of the Oil Industry

























Oil:

Highway expansion – After World War I the United States began to build better road systems in each state. The affordability of cars increased, roadways improved and the need for gasoline increased. With greater production the price also fell.

In the Middle East, Britain and the Dutch began to explore. Saudi Arabia, Iran, Iraq, Kuwait, and the United Emirates became exciting areas for exploration.

World War II only intensified the efforts to explore for greater oil resources. Some would say the search for Oil led to the beginning of WWII.
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Oil:

 Innovation, Technology, Engineering, Exploration and Geology.

After WWII the search for oil became critical to the World’s economy. In the United States there began a discussion concerning the years of supply still left in our domestic reserves. The world wide search for oil was begun.

The leaders for this search were known as ‘The Seven Sisters’. These companies let the search for oil.
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Oil:

Innovations -
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Oklahoma pipeline, Norway offshore construction, Houston petrochemical industry (Houston Ship Channel)
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Oil:

Worldwide Operations:
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Saudi Arabia refinery, Norway, Venezuela, China
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Oil:

Consumption -

Oil: Globalization of the Oil Industry















Use per day, 2000
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Oil:

1960 – Organization of Petroleum Exporting Countries (OPEC) is formed. Their goal is to negotiate with oil companies on matters of production, prices, and concessions rights. The first members were Iran, Iraq, Kuwait, Saudi Arabia, and Venezuela.

1968 – oil production begins in Alaska’s Prudhoe Bay. Construction of the Trans-Alaska pipeline begins to link Prudhoe Bay to Valdez. Completed 1977.

1970 – Environmental Protection Act is passed. This act starts to curtail offshore exploration within the Coastal Zone Conservation area.
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Oil: 

October 17, 1973 – OPEC declares an oil embargo against nations that had supported Israel during the Yom Kippur War with Egypt, Syria, and Jordan. Price of Oil quadruples and $97 Billion lost on the stock market, beginning the worst recession since the Great Depression.
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Gas Crisis – 1970’s
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Oil:

1979 – Iranian Revolution occurs, a second energy crisis. Islamic theocracy comes to power, oil production is greatly reduced. President Jimmy Carter calls the new energy crisis “the moral equivalent of war” in a nationally televised speech.

1989 – Exxon Valdez runs aground in Prince William Sound in southern Alaska. Over 39,000 tons of oil is dumped into the sound. Environmentalist call for reforms of these super tankers. Oil flow from Alaska comes under fire.
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Industry Problems – tankers, offshore rigs, Exxon Valdez
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Oil:

1990 – Persian Gulf War I begins. Saddam Hussein’s forces attack Kuwait. 700 production wells are sabotaged, spilling between 50-100 million tons of oil. Operation Desert Storm defeats Iraqi forces in 100 operational hours beginning January 17.

2004 – world oil prices begin to rise. Market scared by Russian oil-exporting firm Yukos due to tax debt. Beginning of volatility in the oil futures market.
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Oil:

No longer are American oil companies the only players in the game.

The New ‘Seven Sisters’:

China National Petroleum Corporation (China)

Gazprom (Russia)

National Iranian Oil Company (Iran)

Petrobras (Brazil)

PDVSA (Venezuela)

Petronas (Malaysia)

Saudi Aramco (Saudi Arabia)
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Oil:

Debate:

Utilization vs. Controls & Regulations

Shale Drilling vs. Environmental Issues

Need for alternative energy sources

What do we do tomorrow morning on the way to school, will those other technologies be ready?

Oil: Globalization of the Oil Industry
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Industry


 


Title of Lesson:
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Grade Level:


 


11


 


Time Frame:


 


3


-


 


55 minute classes


 


Description: The importance of the oil industry in the economy of the United States, the development of the 


industry as part of the strengthening of the principles of the free enterprise system. The lesson


 


places emphasis 


on not only the economic ramifications but the development of numerous technologies necessary to expand the 


worldwide search for greater oil supplies. Enhancement of technology is a primary aspect of this industry. Note 


the spread of this 


technology from the United States to oil explorers and drillers all over the globe. Oil is an 


international business, more so today than in 1901 when the modern oil industry began to explode.
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