Environmental Issue:

Oil reserves of the Bakken Formation, hydraulic fracturing, and the world oil price.
Controversy is growing over several new drilling techniques for oil and gas, techniques which offer the promise of freeing the US from dependance on foreign energy, and may even allow export of natural gas. These issues are controversial because:
· Hydrofracturing involves injecting of often proprietary fluids under high pressure into wells thousands of feet deep, fluids which can, and sometimes do, pollute water bodies.
· Export of natural gas could drive up domestic gas prices, causing jobs in gas-dependent industries like chemicals and could cause our heating costs to 'skyrocket'
· Hydrofracturing is carried out in thousands of  small, low-producing wells, and thus the overall areal impact is heightened, as wells are quickly drilled, produced, then capped and abandoned.
Such methods can lead to appreciable leakage of methane, a powerful greenhouse gas.
· Production of oil from thousands of small wells far from market can lead to cumulative large-scale 'flaring' of natural gas. One controversial area is the Bakken Shale of North Dakota, in a geological structure called the Williston Basin.
The Bakken Fm is an entirely buried rock formation deposited more than 300 million years ago in what is now North Dakota. Much of the Bakken is shale originally deposited in deep ocean water. That the shale contains a great deal of hydrocarbons has been known since 1951. Because the formation is deeply buried, and the oil encased in shale, recovery has been costly and difficult. Two factors have led to a surge in production from the Bakken: hydraulic fracturing accompanied by directional drilling, and a world oil price greater than $90 a barrel. In December 2012 Bakken production was 840,000 barrels a day. In 2006 Bakken production was around 100,000 barrels a day. 
Go to http://civicchoices.files.wordpress.com/2011/04/bakken-oil-production-trend.jpg and discuss the projected trends in production from the Bakken and associated units. 
Go to   https://www.dmr.nd.gov/oilgas/stats/historicalbakkenoilstats.pdf and describe trends in Bakken production since the 1950s.
1. Graph the growth in production from the Bakken over time and explain why Bakken production has grown so strongly.
2. Go to http://www.wtrg.com/oil_graphs/oilprice1947.gif, and describe the historical world oil price since 1947, adjusted for inflation.  Hypothesize how the world price of oil affects Bakken production.
3. Oil production from the Bakken also yields natural gas. Research what happens to the natural gas and why most of it is 'flared.'
4. How has Bakken production affected US oil independence?
5. What is the rate of growth in Bakken production between 2006 and 2012?
6. On what do projections of growth in Bakken production depend? (Hint: What do you think would happen to Bakken production if the world oil price were to fall by one half?)
7. To what extent does US self-sufficiency depend on a world oil price of at least $90 a barrel?
8. Should we be able to produce and use as much oil as we are willing to pay for?
