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Introduction:  

With an ever growing demand for oil and the fact that the world started run out of oil with the first drilling of a well, Americans are going to need to prepare for a change.  As a society, the demand for oil is much greater than the United States can handle on its own and depends on the help of other countries to supply our demands.  Not only should this be a concern but Americans should be mindful of the effects of drilling both on and off shore and the effects of natural disasters on the U.S. economy as a whole.  The million dollar questions:  Will we run out and what is the future of the oil industry? 


This article provides an overview starting when oil became an industry and also discusses various aspects of the industry, concluding with a discussion on the future of oil.  Section II of this article discusses the history of oil and how oil became to be the industry that it is.  Section III provides information relating to the foundation of drilling for oil.  In particular this section provides information relating the topic of finding, preparing to drill and oil rig systems.  Section IV provides an overview of the Outer Continental Shelf Lands Act.  It discusses the U.S. Submerged Lands Act and the Coastal Zone Management Act to provide an understanding of the regulations within those acts and their effects on the Outer Continental Shelf in relation to the drilling of oil.   Section V discusses the strategic petroleum reserves.  This section covers the location, the capacity and the reason for creation of the reserve.  Section VI, discusses various disasters both on and off shore while section VII covers the effects of hurricanes on the U.S. energy infrastructure.  This section provides statistics regarding the amount of energy production produced from this region of the country, the damage caused by Hurricanes Katrina and Rita and the aftermath of these storms.  Section IX discusses the environmental effects of off shore drilling and land based drilling.  The Rimini Protocol is discussed in section X.  The purpose of this section is to provide an understanding of the issues that are being dealt with within the various oil producing countries and attempts to provide for a solution in “heading off economic chaos and political conflict.”  Finally, section X covers various aspects of where the future of oil is headed, the concerns for the World’s future and specifically America’s need to develop alternative fuel sources and to decrease its need on foreign oil. 
The days of cheap oil are over.  Americans, as well as the world must devise a plan and work towards a future that is less dependant on oil.  In order to understand where society needs to go, we must understand how it all began, where we have been and where we are going.  

Section I: Introduction into Crude Oil


We live in what has been referred to as the Petroleum Age. 
 As Americans, we have come to rely on the benefits of crude oil.  It has run our factories, cars, heated homes and is used in many other products that we use every day.  Refining crude creates everything from asphalt and gasoline to lighter fluids and natural gas as well as a variety of essential elements such as sulphur and nitrogen.  It also serves as important ingredients in the manufacturing of medicines, chemical and plastics.  
  Oil has been used for thousands of years and for many purposes.  A tar- like asphalt referred to as bitumen seeped from the surface and was discovered over 4,000 years ago.  This substance was used as support for walls and towers in Babylon and Jericho.  The Chinese were the first to drill wells back in the fourth century.  Oil was found floating on the surface along the Texas Gulf coast during a Spanish expedition in 1543.  
  It was the discovery of making kerosene from heavy crude oil in 1854 that the Petroleum Age was said to began. Edwin L. Drake drilled down 69 feet and struck oil.  He his credited with creating the nation’s first oil well in August of 1859 in Titusville, Pennsylvania.   An economic boom was sparked with the discovery of oil and the ability to produce a cheap and reliable source for the manufacture of kerosene.

Section II: When Oil Became an Industry 


According to research this started on January 10, 1901. 
 An individual by the name of Patillo Higgins believed that there was a large pool of oil beneath a salt dome.  This salt dome was located south of a town known as Beaumont, Texas.  The dome was known for its “sour’ sulphur springs and seeping “sulpheretted hydrogen gas.” 
  Mr. Higgins was a Beaumont resident who owned a brick factory and was looking for ways to provide fuel for his factory.  
  He traveled to Pennsylvania in order to study and became convinced that the signs on the Spindletop were signs of the presence of oil and gas.  
  Initially, this site was referred to as Gladys Hill but was later named Spindletop. 
  The initial drills only produced shallow wells and failed in their efforts to locate the oil.  Later, a man by the name of Anthony Lucas, joined in their efforts to search for oil.  What is known as the Spindletop Gusher was located on land owned by the McFaddin, Weiss, and Kyle families, which was located adjacent to the dry holes that were drilled earlier.  
  When the well blew it sent out six tons of drill pipe and created a 100-foot geyser of oil.  The oil spray could be seen for ten miles, was fully six inches across and rose over 200 feet above the derrick.  
 The well was not capped for ten days.  The flow from the well was estimated to be 100,000 barrels per day.  By the time that it was finally capped, the rig was in a lake of oil.  
 The population of the town tripled within the next three months.  
  During 1902, more than 600 companies were created and more than 285 active wells were operating on Spindletop.   “Production on the field ran wild.  Oil was wasted, fires ran rampant through derricks, which were on plots just large enough to contain one platform.”  
   The area became overly populated and this made it difficult to find clean water.  “At one point, water cost five cents a drink, or one dollar a gallon, and oil cost three cents a barrel.  Whisky was promoted as a preferable alternative to water, which created a rowdy and lawless atmosphere.”  
With the discovery of this well, it is said that the world was changed.   Over the next ten years, millions of barrels of oil were produced.  Due to the discovery of Spindletop, the U.S. yearly production of oil tripled the pre-Spindletop rate of only 64 million barrels a year.  
 America exceeded a million barrels of oil per day with the discovery of Spindletop.  


The Spindletop oil boom was not over.  In 1926, Spindletop struck again.  This time production would be roughly 5,000 barrels a day.  This time the drilling location  was on the banks of the hill and oil was found on the outer edges of the fields.  
   This second discovery lasted until about 1933.  In the 1950s the Spindletop era was completed when the fields were mined for sulphur.  

Changes in the Economy

The availability of oil as an inexpensive form of energy lead to the use of fuel for transportation and manufacturing.  Railroads were using oil in place of coal.  Steamships soon followed.  
 Roads began to be paved as more and more automobiles were being used.  
Uses and Products Made from Crude Oil

Due to the chemical structure of oil its long hydrocarbon molecules can be “cracked” or recombined into shorter molecules that have different characteristics.  It is because of this ability that crude oil can be made into a variety of products including tar, gasoline, diesel, jet fuel, heating oil and natural gas.  Crude oil can also be found in products such as fertilizer, plastic, synthetic fibers, rubber, petroleum jelly, ink, crayons, bubble gum, dishwashing liquids and deodorant.  

Section III: Getting Oil from the Ground to Consumption

Americans depended heavily on the consumption of oil and gas.  Due to the need, oil companies must look for new sources of petroleum.  In addition, they must constantly be looking for ways to improve production from wells already in existence.  During 2005, the United States produced an estimated 9 million barrels of crude oil per day while importing 13.21 million barrels per day from other countries. 
   The refining process of oil allows companies to produce gasoline, kerosene, heating oil and other products.  


Once oil is formed, companies must go about finding it.  This is a task for geologists.  
  Geologists are employed either directly by an oil company or indirectly by a contract from a private firm.  Their job is to find the right conditions for an oil trap.  Previously, the process for finding the right conditions involved interpreting surface features, surface rock, and soil types.  In addition, small core samples could be obtained by shallow drilling.  
  Today, geologists locate these oil traps with the aid of satellite images.  This is not to say that they have discontinued the process of examining surface rocks and terrain.  They have additional tools at their disposal as well such as gravity meters.  These gravity meters are used to measure minute changes in the Earth’s gravitational field that could indicate flowing oil.  In addition, they have sensitive magnetometers which are used to measure minute changes in the Earth’s magnetic field caused by flowing oil.  They also have the ability to “smell” hydrocarbons by using what are called sniffers.  But the most common used tool  is what is referred to as seismology.  This process creates “shock waves that pass through hidden rock layers and interpreting the waves that are reflected back to the surface.” 
  Shock waves can be created by three different methods depending on the type of surface to be tested.   First, a compressed air gun can be used to shoot pulses of air into the water.  Second, a thumper truck can be used.  This truck slams heavy plates into the ground.  Finally, explosives can be used by drilling them into the ground and setting them off.  Explosives can be used to test both on land and water.  


Once shot under the Earth’s surface, the waves are reflected back up by the various rock layers.  Depending on the type of rock layer, the wave reflections travel back at different speeds.  These reflections are detected by either microphones or vibration detectors.  Once the information is gathered, a seismologist reads the results and attempts to identify signs of oil and gas traps.  


Once oil has been found, preparation for drilling begins.  In order to determine the boundaries of a drill site, the land needs to be surveyed.  In addition, environmental studies should be done in order to determine the impact drilling has on the environment.  For land based drilling, lease agreements, titles and right-of-way access must be obtained and reviewed for legal issues. 
 Once all of the legal issues have been identified and resolved the crew prepares the land for drilling.  Preparation includes clearing the land, if necessary, and leveling it.  If necessary, access roads may  need to  be constructed.   Water is a necessity during the drilling process so a water source must be nearby.  If no natural source exists, water well must be drilled.  During the drilling process rock cuttings and mud must be disposed of so a reserve pit is dug.  This pit is lined with plastic in order to protect the environment.  Drilling sites vary in type so additional precautions must be taken to protect the environment.  When drilling in ecologically sensitive areas that include marsh lands or wilderness, the cuttings and mud used during drillings must be trucked away instead of disposing on-site. 
  Once those processes are complete, several holes are dug on the site in order to prepare for the rig and mail hole.  “A rectangular pit, called a cellar, is dug around the location of the actual drilling hole.”  
  This pit serves a work space for the workers and drilling accessories.  More holes are dug in order to store equipment.  Once this process is complete the rig equipment  is brought in and set up. 


In order to understand the process of drilling for oil, one must appreciate the oil rig system itself.   The oil rig consists of a power system which includes large diesel engines.  These provide the main source of power to the rig.  In addition, the stem will contain electrical generators that are powered by diesel engines that provide electrical power to the rig. 
  The rig also contains a mechanical system and this system is driven by electrical motors.  The mechanical system consists of a hoisting system and turntable.  The hoisting system is used for lifting heavy loads while the turntable is part of the drilling apparatus.  For rotary drilling there are various tools that make up the rotating equipment. The rigging system also consists of large diameter concrete pipe called casing.  The casing lines the drill hole.  This prevents the hole from collapsing and allows the drilling mud to circulate. 
   The circulation system consists of pumps that actually pump drilling mud.  This mud is used to lift rock cuttings from the drill bit to the surface.  “Drilling mud is a mixture of water clay, weighing material and chemicals used to lift rock cuttings from the drill bit to the surface.” 
  The all important derrick is the support structure that holds the drilling apparatus and must be tall enough to allow for new sections of drill pipe to be added during the drilling process.  In addition to the derrick, there is a blowout preventer.  This is made up of high pressure valves that are located either under the rig if the rig is on land or on the sea floor when drilling offshore.  These valves are used to seal the high pressure drill lines and relieve pressure when necessary to prevent what is known as “blowout”.  A blowout is an uncontrolled gush of gas or oil to the surface.  Blowouts are typically associated with fires.  


Drilling is commenced from the starter hole.  The crew drills a surface hole down to a depth that has been predetermined.   This predetermined depth is above where it is believed an oil trap is located.  There are five steps to drilling the surface hole. 
   Casing pipe sections are placed into the hole once the predetermined depth has been reached.  This is done in order to prevent the hole from falling in on itself.  Casing pipe is placed in the hole then cement is pumped down the hole.  Ultimately the cement is allowed to harden and tests are performed to ensure alignment and a proper seal. 


Drilling is done in stages.  The final depth of drilling is determined by rock cuttings found in the mud uncover oil sand from the reservoir rock.  Once this final depth has been reached, the drilling apparatus is removed and testing for oil begins. 
 Tests are conducted to confirm the finding.  These tests are done by what is known as well logging.  This process involves lowering electrical and gas sensors into the ground to take measurements of the rock formations. 
  Drill stem testing can also be performed as a second method.  This involves lowering a device into the ground to measure the pressure  to determine whether the reservoir rock has actually been reached. A core sample can also be taken from the rock.  


Once confirmation of the final depth has been obtained, the drilling crew will complete the well in order to allow oil to flow into the casing in a controlled manner. 
 This is done by lowering a perforated gun into the well to the production depth.  The gun contains explosive charges.  These charges are used to create holes in the casing which will allow oil to flow.  After this, a small diameter pipe is placed into the hold and is used as a conduit for oil and gas to flow up the well.  A packer is then placed on the outside of the tubing.  This packer is eventually expanded to form a seal around the outside of the tubing.  The final process involves placing a “Christmas tree” to the top of the tubing and it is cemented in place. 
  The Christmas tree is used to control the flow of oil from the well.  The well is now complete.  Once the oil begins to flow, the rig is removed from the site and the production equipment is set up to extract the oil from the well. 


Now that the oil rig has been removed, a pump is placed on the well head.  This is what is referred to as the pump system.  

This pump system consists of an electric motor that drives a gear box which moves a lever.  This lever pushes and pulls a polishing rod up and down.  The polishing rod is attached to a sucker rod, which is attached to a pump.  This system forces the pump up and down, creating a suction that draws oil up through the well. 


On occasion, the oil may be too heavy to pump.  When this occurs, a second hole is drilled into the reservoir to allow steam to be injected under pressure.   This will thin the oil in the reservoir.  This process is referred to as enhanced oil recovery. 


The million dollar question : will there be enough oil to meet our demanding oil needs?  Based upon current estimates, it is believe that we will have enough oil for roughly 63 to 95 years to come.  This is based upon current demands.  

 Section IV: Outer Continental Shelf

Land exists just past the beaches that slope for miles before it drops off to the seabed. 
  This piece of land is known as the Outer Continental Shelf.  
  It is within these areas that many species of plants and animals flourish.  


State jurisdiction covers the area from the shore to three miles out.  Federal jurisdiction covers from the three mile point out to 200 miles.  
  Leases to these tracts of land have been sold to oil companies by the government since 1953.  Prior to 1953, the  coastal states  regulated both waters within the three mils of their shoreline and the lands offshore beyond the three mile mark.  
  This was because the federal government did not have any interest in the lands offshore.  Their focus had been on the wartime efforts.  The federal government was precluded from taking control of these lands away from the states.  During this time, the states were responsible for regulation and for making the offshore leasing decisions.  
   This all began to change during Harry S. Truman’s presidency.   In 1945, “President Truman issued a proclamation claiming U.S. jurisdiction over the “natural resources of the subsoil and seabed of the continental shelf beneath the high seas but contiguous to the coasts of the United States.” 
   This was in response to apprehension over national security.  In United States v. California,  332 U.S. 19 (1947) the United States Supreme Court confirmed President Truman’s proclamation.  The Court held “the Federal Government rather than the state(s) has paramount rights in and power over (“all offshore lands beyond the low-water mark”).” 
    The beginning of the “Seaweed Rebellion” was marked by this decision.  This is defined as “informal marine environmentalist activist movement in the United States. Deriving its name from an analogy with grassroots democracy, the movement comprises disparate organizations with the common aim of protecting the oceans, seas and coasts of the United States.” 


Six years after the California decision, Congress passed the Federal Submerged Lands Act.  
   With this act, the right to control the waters and submerged land within three nautical miles of the states shore was returned to the states while the federal government maintained exclusive jurisdiction over the submerged land found more than three nautical miles from the shoreline. 
  


Not only did the federal government receive jurisdiction but it also received Congressional authority to lease the submerged land for oil and gas development.  This authority was granted by Congress’s 1953 enactment of the Outer Continental Shelf Lands Act.  (OCSLA)  
  The decision making process relating to the leasing of the land beyond the three mile mark was removed from the states.  The OCSLA did not “identify or allow for any coastal state involvement in the leasing decision making process.” 


It would take another 20 years before the states would again have any control over the leasing decision making process.   This was due to the lack of control for states under OCSLA and various oil rig disasters. The Coastal Zone Management Act was enacted in 1972.   This act provided “special protection to delicate coastal areas.” 
 Congress later amended the OCSLA to provide states with a “leading role” in Outer Continental Shelf decision making.  


Coastal Zone Management Act serves a dual purpose.  First, the CZMA was enacted to “preserve, protect, develop, and where possible, to restore or enhance, the resources of the Nation’s coastal zone.”  
  In addition, it was also created to “encourage and assist states to exercise effectively their responsibilities in the coastal zone through the…. implementation of management programs to achieve wise use of the land and water resources of the coastal zone.” 


In 1981 a congressional moratorium was created forbidding the drilling off the coast.  This moratorium was created in response to drilling practices which were damaging and due to oil spills.  


In 1990, in response to the Exxon Valdez spill, President Bush vowed to continue the moratorium by asking for a ban on new Outer Continental Shelf leases.  This moratorium was to continue until the year 2000.  
   This ban was extended by President Clinton.  He called for the ban to continue for an additional ten years.  The moratorium has been continued by Congress each year as part of the annual appropriations process.  
  


The reason for the creation of the Outer Continental Shelf Lands Act dates back to the 1800.  
  After drilling wells in numerous springs in a California town, the drillers began to realize that the wells closest to the ocean were the best produces.  In time this lead to wells being drilled on the beach.  
  With the realization of the profitability of oil and gas, control over the wells became a problem and in addition to this, there was a dispute between the United States and Texas.  There was a disagreement about the title to 2.5 million acres of submerged land in the Gulf of Mexico between low tide and the state’s Gulfward boundary. 


America’s primary natural resource had become oil by the year 1910.  This was partly due as a result of the internal combustion engine as well as the improvements in the ability to drill.  
  Advancements continued in the area of drilling.  By the mid- 1940s, sufficient changes had come about in the oil industry.  The demand for oil and gas was ever increasing.  By 1949, the Gulf of Mexico had 11 fields and 44 exploratory wells operating.  


By the 1950s, oil production was the second largest revenue generator for the country.  
  In 1953 the government passed the U.S. Submerged Lands Act.  This act established the government’s title and ownership to the submerged lands at three miles from a state’s coastline.  


On August 7, 1953 the Outer Continental Shelf Lands Act was created.  
  This act defined the Outer Continental Shelf to be all submerged lands “lying seaward of the state coastal waters (3 miles offshore) which are under U.S. jurisdiction.”  
  The Secretary of the Interior, as established by the Outer Continental Shelf Lands Act, is in charge of administering mineral exploration and development of the Outer Continental Shelf.  The Secretary has the ability to grant leases to the highest bidder.  


The Outer Continental Shelf Lands Act is the governing body which supervises the oil and gas resources of the Outer Continental Shelf.  This act provides the procedures for leasing, exploration and development, and production of these resources. Whereas the Minerals Management Services, an agency within the Department of the Interior, is the oversight body for the energy and non-energy mineral resources aspect of the Outer Continental Shelf. 
  The Mineral Management Services is responsible for performing environmental assessments, ensuring safe and environmentally sound exploration and development operations, as well as identifying adverse impacts on the coastal area. 


About 1.76 billion acres of the Outer Continental Shelf are managed by the Mineral Management Services.  
  Roughly 15 percent of America’s domestic natural gas production and an estimated 27 percent of the domestic oil production are generated out of approximately 43 million leased Outer Continental Shelf acres.  
  Within the Outer Continental Shelf, it is believe that are yet to be discovered fields.  The resources that could be produced from the yet to be discovered fields are estimated at 86 billion barrels of oil and 420 trillion cubic feet of gas.  
   These estimates are believed to account for 60 percent of the oil and 40 percent of the natural gas resources remaining in the fields of United States.  

 Section V: Strategic Petroleum Reserve

The United States has the largest emergency petroleum supply in the world. 
  “The Strategic Petroleum Reserve is the United States’ emergency stockpile.”  
   In four different sites along the Gulf of Mexico are underground salt caverns.  These salt caverns store roughly 570 million barrels of crude oil. 
  The caverns were created by workers who drilled into a salt dome and then placed water into the hole in order to dissolve the salt.  The dept of each cavern is roughly 2000 feet.  Each cavern has a capacity to hold roughly 10 million barrels of oil.  
   It is more cost efficient to store the oil in the salt caverns as opposed to above ground storage.  As for as leaks that may develop within the salt dome, the pressure from the earth acts as a seal.  


Choice of placement of the Strategic Petroleum Reserve is not by happen chance.  The choice to store the country’s emergency stockpile near the Gulf of Mexico was due to the many oil refineries located nearby and the ability to ship easily.  


In order to maintain the reserve, the government spends $21 million per year in maintenance.   
  The government employs roughly 1,150 people for this process.  


The reason for the creation for the Strategic Petroleum Reserve came about due to the 1973-1974 oil embargo.  
   The reserve was actually started in 1975.  The United States economy went into shock when the oil supplies were cut off during the embargo.  It was decided then that the country should never be in this type of situation again. 
  Just how many barrels of petroleum does the United States use on a daily basis?  Nineteen million barrels of petroleum is used.  Of these 19 million barrels, more than half of the supply comes from imports.  
  The last time that oil was used from the reserve was during the Persian Gulf War back in 1991.  The idea was to keep oil plentiful as well as prices stable.  

Section VI: Disasters 


On June 3, 1979 in  Ixtoc, Mexico an exploratory oil well built two miles under the ocean’s surface exploded.  This well was located just 600 miles south of Texas in the Gulf of Mexico.  The platform caught fire due to oil and gas coming out of the well which ignited.  Attempts to control the oil blowing out of the well was hampered due to the collapse of the platform into the wellhead.  The well was finally capped on March 23, 1980 but only after it continued to spill out oil at a rate of 10,000 to 30,000 barrels per day.  


Just 57 miles southeast of Galveston, Texas a Norwegian tank vessel by the name of Mega Borg erupted into flames as she was being refueled by a smaller vessel.  For seven days the fire burned leaving roughly 100,000 barrels of crude floating in the Gulf of Mexico. 
  This spill occurred on June 8, 1990.  


To date, the Exxon-Valdez spill remains the largest oil spill in U.S. waters.  It was during the spring of 1989 that the oil tanker Exxon Valdez crashed into a reef in Prince William Sound, Alaska.  The vessel left Valdez, Alaska in route to Los Angeles, California.  In only six hours, the vessel had dumped over 10 million gallons of crude into the bay.  In the end, over 1,100 miles of coast were damaged. 


The largest “spill” of all time was a deliberate release of oil during the Persian Gulf War. 
 The oil infrastructure in the Arabian Gulf was destroyed when the Iraqi Army retreated from Kuwait in January of 1991.  After tankers, oil terminals and oil wells were destroyed, nearly a billion barrels of oil were spilled. 
  


The place was Texas City, Texas.  The location was the BP refinery.  The event was an oil refinery explosion that left 15 dead and over 100 injured.  
  This refinery is a 1200 acre facility.  It has the ability to process up to 460,000 barrels of raw crude oil per day.  
  One would think that the most dangerous time for a refinery is when it is operating but in actuality the most dangerous time is when the plant is in transition.  “ A turnaround is a planned, periodic shut down (total or partial) of a refinery process unit or plant to perform maintenance, overhaul and repair operations and to inspect, test and replace process materials and equipment.”  
   On March 23, 2005 contractors had just completed their portion of the work in a nine-week “turnaround” and the site was accident free.  During this particular turnaround, roughly 300,000 procedures were being performed. 
   


A massive steel isomerization unit was being restarted after being down for two weeks.  This unit is responsible for boosting the octane level of gasoline.  This unit caused the deadliest U.S. refinery disaster in 10 years.  As the unit was restarted an unusual amount of pressure built up in the production tower.   The three relief valves opened to accommodate the gasoline and allow it to escape to the “blowdown” drum. 
   Due to the amount of gasoline, the drum flooded and its capacity was exceeded.  The gasoline shot straight up into the air.   Witnesses saw the vapor coming out of the drum and someone called for all hot work to be stopped but too much equipment was running to get it all turned off.  At the base of the production tower was an idling pickup.  The vapors were sucked into the engine.  Witnesses claimed that they could hear the engine begin to rev up.  One worker ran to turn off the truck but it was too late.  It is believed that the truck’s engine created a spark and created the firestorm.  

When a cloud of highly flammable material is ignited, two events occur almost instantaneously, producing two audible blasts.  First, an initial flash consumes all available oxygen, creating a giant vacuum.  Once the suction brings in fresh oxygen, the combustibles explode into a well-fueled inferno that flings a shock wave in front of it.


  

The individuals were killed instantly by the blunt force of the shock wave.  The fireball then moved over to the trailers and melted the porta-potties.  It is believed that there may have been up to five separate explosions. 
 

Section VII: Effects on the U.S. Energy Infrastructure 

With each new hurricane season, tensions grow as to what effect this season will have on the U.S. energy infrastructure.  The problem is not only the actual “hits” and damage that may be caused by the effects of the hurricane but also the possible threat of a hurricane causes issues for the United States energy infrastructure.  The energy industry must take precautions against the possible threat of a hurricane.  These precautions must be done far enough in advance in order to mitigate the damages.  Personnel are evacuated, the process of shutting down productions, refining operations as well as pipelines begins.  
  Even if the storm turns out to be weaker than expected or not make land fall at the predicted location, companies are still responsible for conducting inspections in order to ensure safety.  Damage calculations must be done as well.  All of this is done in an effort to determine when it would be safe to return to operations.  
   Refinery production and operations may not return to normal operation even if there is no damage.  The shutting down and restarting of a refinery is a complex process.  This process may take several days.  
    For the most part, the restoration of power is the main concern.  

One should be mindful of the fact that some of these rigs, pipelines and transmission lines were built many years ago and not up to today’s standards.  These structures were be built to withstand these storms.  
     According to MIT Sloan Fellow Liam Reid, “ it is impossible to make plans to quickly repair failed oil rigs, pipelines, and transmission lines when the unexpected happens.”  The best way to handle the aftermath of these natural disasters is to have adequate recovery plans in place. 

  The names Katrina and Rita have different meanings across the United States.  Although those living along the Gulf of Mexico had a different experience, the United States energy infrastructure was affected.   “The typical pattern with a natural disaster like this is that the regional economy gets clobbered but you can barely see it in the national statistic, said Nariman Behravesh, chief economists at Global Insight in Lexington, Mass.  This time it is very different because of the impact on the energy infrastructure.”
   Within a 27 day period, Katrina and Rita caused massive destruction to structures within the Gulf of Mexico as well as cities along the coast.  
 During 2005, gas prices rose above $3.00 per gallon.   The Gulf of Mexico ports are all too important to the U.S. energy sector as 47 percent of the nation’s oil refining comes from the Gulf of Mexico region while 29 percent of the oil production and 20 percent of the natural gas supply for the United States comes from the Gulf of Mexico region. 
  The increase for the demand for energy supply was present even before the destruction caused by Katrina and Rita.   


With the amount of capacity of the Gulf of Mexico region for producing a major portion of the countries natural gas a complex infrastructure exists.  This infrastructure is open to the elements of hurricanes and their effects.  This infrastructure includes offshore oil and gas production and drilling rigs as well as platforms.  A system of pipelines, oil refineries and the Louisiana Offshore Oil Port are all vulnerable to the elements of hurricanes. 
  The Louisiana Offshore Oil Port handles roughly 11 percent of the nation’s oil imports. 


As a safety precaution, nearly all of the Gulf of Mexico oil and natural gas production was shut down when Hurricane Katrina headed toward the Gulf Coast.  It is not until the equipment is inspected and considered to be safe that the production is brought back online.  
  Three weeks after Katrina made landfall on the coast of Louisiana more than half of the Gulf of Mexico oil production and 35 percent of the gas production remained shut down.  This was because of damage to platforms, pipelines, and refineries. 
  Hurricane Rita threatened the Gulf Coast just weeks after Hurricane Katrina made landfall.  The Gulf of Mexico oil and gas industry was again shut down.  Ninety-nine percent of the oil production was shut in while 72 percent of the gas production was shut in.  
  As of December 2005, roughly a third of the Gulf oil production remained shut in while 27 percent of the natural gas remained down.  One must remember that it is not the effects of the hurricanes out in the actual waters that cause problems but the effects of the hurricane to onshore refineries, pipelines and infrastructure that are affected.  


“There were 1,300 oil and gas platforms in the path of Hurricane Katrina and about 1,600 platforms in the path of Rita.”  
   Forty-six of these platforms were destroyed by Hurricane Katrina and she badly damaged 20 more.  
  Hurricane Rita ruined 66 platforms and badly damaged 32 more.  
 In addition to the platforms being either damaged or destroyed, a smaller number of drilling rigs were also damaged or destroyed.  The overall effect during the period between August 26, 2005 to December 2 of 2005, the oil production shut in came to 17.7 percent of the yearly production of oil produced in the Gulf of Mexico.
   The percent of natural gas was 13.7 of the yearly production.  


With production shut in or offline, prices for gasoline and other crude oil based products began to rise.  The effects of the hurricanes were seen on shore as well.  Multiple refineries were damaged by the hurricanes.  Damage caused by wind, flooding and loss of power caused the refining capacity to be shut down as well.  
  Refineries and offshore production facilities must prepare for the worst and hope for the best.  Hurricane Rita was predicted to make landfall in the Houston/Galveston area of the coast.   A large number of refineries are located within this area.  After taking necessary precautions, roughly 30 percent of the nation’s refining capacity was shut down.  
   

According to the FDIC Outlook, there is an increased concern regarding the possibility that hurricane activity within the Gulf of Mexico may be on the rise.  The conditions of the ocean and the atmosphere have been known to produce increased tropical storm activity in 20 to 30 year cycles.  
  If this turns out to be true, energy prices may perhaps remain high and unpredictable for years to come. It is necessary for the country to continue to look for alternative means of energy and for more efficient methods of processing. 

Section VIII: Environmental Effects 

Oil has had both a social impact as well as an environment impact.  The environmental impact is not solely due to accidents.  
   Routine activities such as seismic exploration and drilling also impact the environment.  The process of extracting oil is both expensive and environmentally damaging.  Marine life is distressed when offshore exploration and extraction takes place.  Part of the extraction process may involve dredging that stirs up the seabed.   Stirring up the seabed kills sea plants that some marine creatures need to survive. In addition to the extraction damages, spills have also damaged the ecosystems.  


The burning of oil also contributes to damage to the environment.  During the burning process, oil discharges carbon dioxide into the atmosphere.    This release contributes to global warming.  


Alternatives to oil have been developed but their replacement to oil as an energy source has yet to take place.  Automobiles and those items that currently require oil will have to change. 

Section IX: The Rimini Protocol  (An Oil Depletion Protocol) 

In an effort to curtail political conflict on the issue of oil consumption and production The Rimini Protocol was proposed at the 2003 Pio Manzu Conference.  It was proposed that 

A Convention of Nations shall be called to consider the issue with a view to agreeing an Accord with the following objective: a) to avoid profiteering from shortage, such that World oil prices may remain in reasonable relationship with production cost; b) to allow poor countries to afford their imports; c) to avoid destabilizing financial flows arising from excessive oil prices; d) to encourage consumers to avoid waste; e) to stimulate the development of alternative energies



No one questions the need for some type of protocol or agreement to continue to work together amongst those countries that export oil and those that import oil.  The issue of supply and demand of the world’s oil has been a concern for many years.  Soaring oil prices only brings more attention to the issue.  Most of the World’s current oil production come from deposits formed in two brief epochs, 90 and 150 million years ago. 
  The repeated question  “are we running out of oil?”   Of course the answer is yes.  This started when the first barrel of oil was produced.  


According to research, the First Half of the Age of Oil is coming to a close.  It has lasted 150 years.  
   With the discovery of oil, the World’s population grew and advancement in the area of industry, transport, trade and agriculture took place.  “Many people came to think that it was money that made the world go round, when in reality it was a cheap and abundant supply of oil-based energy.”  
 


The question remains, how reliable is the information provided by each of the oil producing countries?    The reported reserve estimates are highly unreliable.  
  One of the main purposes of the Protocol is to obtain more accurate information. 
  As more accurate information is obtained, better depletions rates for each country and for the World will be established. 

  The Rimini Protocol would call for importing countries to reduce their imports each year to balance out with the world supply.  While exporters would need to lessen their production rates according to their national depletion rate.  The requirements of the Protocol should not cause large problems for those producing countries that participate.
  There is already a natural decline in the ability to locate new sources of oil so production rates have slowed.  What remains to be more of a concern is the ability to decrease the demands from those importing countries.  

The availability of oil and the price of oil have financial implications as well as economic and political impacts on the world. 
  Oil has had a impact on how governments are formed in various countries around the world with everyone’s goal being to compete in the global market.  “Prosperity came to some countries that found themselves in control of the system, while poverty remained the lot of others, being exacerbated by the growth of large urban populations.” 
   This lead to the impression that one country’s wealth meant another’s poverty.  The Rimini Protocol seeks to even the paying field in terms of oil consumption and production.  It seeks to create a new form of management now that the rate of consumption is far greater than production.   The real problem is getting countries to participate and provide accurate information.  

Section X: Future of Oil


Oil made up only four percent of the world’s energy supply at the beginning of the 20th century while today it makes up about 40 percent.  
    Most of the world’s oil is used in transportation.  Ninety-six percent is used in transportation energy.  
  The need for means of transportation will continue to grow as the world’s population grows.   According to research, the number of cars is expected to grow to over 1.25 billion.  There are roughly 700 million cars on the road today. 
   “The only way to ensure long-term prosperity and security is for the U.S. to lead the world in a multinational effort to reduce global demand for oil by changing the transportation fuel paying field.” 

The United States is not an oil rich country when compared to the Middle Eastern Countries of Saudi Arabia, Iraq, Iran, Kuwait and Libya.
   Currently a trillion barrels of oil is estimated to be in reserve. Of the trillion barrels, North American is believe to have only nine percent, Africa seven percent,  and six percent in the Former Soviet Union while 66 percent is said to be controlled by Saudi Arabic, Iraq, Iran, UAE, Kuwait, and Libya.  
   

  The United States strategy for energy should be re-considered.  In the past, the United States has had a two- tier approach, diversify sources of oil and increase efficiency. 
    The United States is going to need to lead the World in an effort to shift from oil based transportation means to those of next-generation fuels and the automobiles that run off of them.  It is with the adding of a third tier, a technological transformation, that America will be able to reduce it dependence on foreign oil and on oil in general.   The technology already exists.  The true test is making it economical for the general population as well as the companies themselves.  

The United States must address the issue of its dependency on oil and its energy needs.  Sometime in the future, the production of oil will cease to exist.  America has been living beyond its means for some time.   There is no fast solution to the resolution of this country’s energy needs.  It will take many years to develop and perfect a better system.  

We have been searching for oil for over a hundred years.  Discovery of oil was on an upward curve until 1962.  
  Since this time, the discovery of oil has been on the decline.  According to the Energy Information, at the current rate of growth, the world oil consumption will rise 50 percent in the next 20 years. 
 To put this in perspective, from 1900 to 1973, the world’s oil consumption grew at a rate of seven percent.  

Ultra-Deepwater and Unconventional Natural Gas and Other
Petroleum Resources Program


In an effort to make the most of the natural gas and petroleum resources located within the United States, the Federal Government is always looking for ways to increase the resource supply, while reducing cost and enhancing the efficiency of the exploration and production. 
  Also of concern is the continuing need to improve safety while reducing the environmental impacts.  Oil and natural gas can be found in over 30 states within the U.S.   In terms of world producers in natural gas, the United States ranks second. 


Oil and natural gas provide two-thirds of the United States’ primary energy supply. 
  It is believed that this will continue to be the case for decades to come.  Deposits of oil and natural gas are believed to still exist within the United States.  The issue is the difficulty in reaching these deposits.  In order to reach these deposits, new technology is needed.  Technology that needs to be both cost efficient and environmental friendly.  


To ensure clean, reliable, and affordable supplies of oil and natural gas for Americans, The Department of Energy’s Office of Fossil Energy oversees research and establishes policies.  Programs have been implemented by the National Energy Technology Laboratory’s Strategic Center for National Gas and Oil  to ensure that oil and gas supplies are being enhanced in responsible environmental friendly methods. 


President Bush signed the Energy Policy Act of 2005 (EPAct) into law in August of 2005. 
  Title IX, Subtitle J, Section 999 initiated The Ultra-Deepwater and Unconventional Natural Gas and Other Petroleum Resources Program.  This will be a ten year program.  This program is a $50 million-per-year, public/private partnership.  The source of funds comes from royalties, rents and bonuses from federal onshore and offshore oil and gas leases.
   The program will consist of a non-profit group that will oversee the research and two federal advisory committees will be established.   The goal of the program is to reduce America’s dependence on foreign imports by developing technologies to increase America’s domestic oil and gas supply. 

Title IX, Subtitle J, Sec. 999 has specific goals. 

To maximize the value of natural gas and other petroleum resources of the United States, by increasing the supply of such resources, through reducing the cost and increasing the efficiency of exploration for and production of such resources, while improving safety and minimizing environmental impacts.” 

The group will oversee research, development, as well as other efforts in three main

areas:  first, ultra-deepwater architecture and technology; second, unconventional natural gas and other petroleum resources; and third, technology challenges faced by small producers.


The allocation for the Ultra-Deepwater will center on the development and demonstration of exploration and production technologies.  These will include new architectures for production in ultra-deepwater.  


The allocation for the unconventional  resources will center on areas of

coalbed methane, deep drilling, natural gas production from tight sands, natural gas production from gas shales, stranded gas, innovative exploration and production techniques, enhanced recovery techniques, and environmental mitigation of unconventional natural gas and other petroleum resources exploration and production.  


The allocation for the small producers will center on areas of  

complex geology involving rapid changes in the type and qualify of oil and gas across the reservoir; low reservoir pressure; unconventional natural gas reservoirs in coalbeds, deep reservoirs, tight sands, or shales; and unconventional oil reservoirs in tar sands and oil shales. 


The allocation of funding is broken down as follows: thirty-five  percent is to support the Ultra-deepwater architecture and technology section. 
   Thirty-two and a half percent has been allocated to the unconventional natural gas and other petroleum resource exploration and production technology.  Lastly, seven and half percent has been allocated to the technology challenges of the small producers.
  

There are limitations of field activities within this program.  First, are the areas that are currently under any Outer Continental Shelf moratorium as of September 30, 2002.  
 Second, are those onshore areas on public land.  Only those lands that are available for oil and gas leasing by the Secretary of the Interior are affected by this act.  Finally, are the areas onshore that are private property but subject to applicable law. 


The Act provides for procedures on the issue of conflicts of interest.  The Act calls for the Secretary to establish procedures to guarantee that each board member, officer, or employee of the program who is in a decision making capacity must disclose to the Secretary any financial interest in, or financial relationship with, applicants for or recipients of awards under this program including spouses or minor children. 
 This shall be the procedure unless the relationship or interests is determined to be remote or inconsequential. In addition, for any board member, officer, or employee with a financial relationship or interest must recuse themselves from any oversight with respect to such applicant or recipient. 

It is not just the United States that depends on oil.  The World depends on oil but only we can solve our energy needs.   We have the know how as well as the means for doing so.  The know and means are not enough, however, as it takes action. 
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