[bookmark: _GoBack]Linear programming is a valuable tool, but it requires some creativity to make this methodology relevant to students. Here is a class activity that applies linear programming to an integrated discussion of energy, transportation, and air pollution. The topic is coal burning electric power plants, and is actually another example of the common "diet" or blending problem.

Nearly half of all electricity in the United States is produced by burning coal (although that is declining with the availability of cheap shale gas), and nearly all of this coal moves by rail. Few people today know that coal is an organic material that actually varies considerably in cost, ability to burn, and pollution content. Power plants frequently blend different coals to achieve their desired performance. Trains magazine published an excellent article and map on the movement of coal by rail and its consumption by electric power plants in 2010, and it makes a perfect reading for this exercise. The readings and and class materials may be downloaded here (distributed with permission).

This exercise requires students to read the article in advance and to have their own or a classroom computer available during the lecture. The documents package includes a multiple choice quiz you may assign to motivate preparation. Motivate the class discussion by drawing the class's attention to the power plant at Monroe, Michigan. If you have an overhead projector with internet access, use Google maps to display a satellite photo of the plant. The lake side plant has a prominent railroad loop and coal storage facility. You may also wish to explain how a power plant converts coal into electricity, and the environment concerns (sulfur causes acid rain and ash must be disposed of).

The challenge question for the students is: what coal should this plant purchase to satisfy energy and pollution limits at minimum cost? Set the energy requirement at a round figure such as one million BTU, and set sulfur and ash limits as shown in the spreadsheet. Much of the data necessary to formulate the problem may be estimated from the article, but some data must be found elsewhere (you can always just give the source data from the spreadsheet). The geographic centers for the five coal regions are Pikeville, Kentucky, Wheeling, West Virginia, Champaign, Illinois, Green River, Utah, and Gillette, Wyoming. Ask the students to estimate the transportation mileage using Google Maps, and then to calculate the transportation cost per ton.

The formulated and solved linear program leads to an optimal blend of three of the five coal sources. Ask the students, is this intuitive? Would you have been able to reach this conclusion without linear programming? Discuss at length and experiment with reducing or eliminating the pollution limits. This exercise may lead to a lengthy discussion of energy policy, environmental policy, and their joint affect on transportation demand.
