FUNDAMENTALS OF SUSTAINABILITY – HOMEWORK #3 – SPRING 2011


HOW MUCH OIL LEAKED FROM DEEP WATER HORIZON?
Stephen K. Boss, Environmental Dynamics Program, University of Arkansas

The ‘Tragedy of the Commons’ played out for all to see between 20 April and 15 July 2010.  On 20 April 2010 (ironically, Earth Day), the Deep Water Horizon drilling vessel in the Gulf of Mexico suffered a catastrophic blow-out and explosion resulting in the loss of 11 men and ultimately the loss of the $540 million dollar vessel.  Loss of control of the oil well permitted oil to flow freely into the Gulf of Mexico for 86 days.  It stands today one of the largest oil spills in history.  The root causes of the calamity were technical incompetence and human error.  For those with an interest in the details of this spill, the reports of the National Commission on the BP Deepwater Horizon Oil Spill and Offshore Drilling are freely available: http://www.oilspillcommission.gov/
To demonstrate my declaration to all of you that Numbers = Knowledge, Knowledge = Power, and there is Power in Numbers, your exercise this week is to estimate the quantity of oil that leaked from the Deep Water Horizon well between 20 April and 15 July 2011.  I hope you will be surprised to discover that reasonable estimates from a small quantity of available data are possible and reveal much about this ‘Tragedy of the Commons’.  
Please print this page and complete the blanks to complete the assignment.  Please turn it in at the beginning of class Friday.

Information you need to solve this problem:

Diameter of the Deep Water Horizon oil pipe = 21 inches

The oil stream emanated from the pipe at about 21 inches/second

Calculate the circular cross-section of the Deep Water Horizon pipe: ______________________

(note: you need only know the formula for the area of a circle, Πr2; your answer is in sq. in.)

Calculate the volume of oil exiting the pipe every second: ______________ cubic inches/second

Calculate the volume of oil exiting the pipe every minute: ____________________ cu. in/minute

Calculate the volume of oil exiting the pipe every hour: _______________________ cu. in/hour

Calculate the volume of oil exiting the pipe every day: __________________________ cu in/day

Convert cu in/day to cubic feet per day: ______________________________________ cu ft/day
Convert cu ft/day to barrels/day (5.61 cu ft/barrel of oil): _________________________ bbl/day

(Note: bbl is the abbreviation for ‘barrels’)

Multiply bbl/day x 86 days: _________________________________= total barrels of oil leaked.

There are 42 U.S. gallons in a barrel of oil.

Calculate the gallons of oil leaked: ___________________________= total gallons of oil leaked.
