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Introduction to Geology, Introduction to Environmental Geology
Carleton College

Mary Savina, instructor

Where does your energy come from?
The purpose of this exercise is to analyze the sources of the energy you use in your home (the one that’s not in Northfield). I’ve inserted references to my own case where needed to provide an example of what I’m talking about.  Depending on the utility company(ies) that supply your energy,  you may find it easier or harder to get this information.  I’ll try to flag which questions might be more challenging; for these, just do your best and don’t worry if you can’t get everything.

Goals include:

· Analyzing energy use data, including making conversion among units, and developing comparisons for different sources (quantitative skills).

· Calculating personal contribution to the energy expenditures of humans.

· Researching on-line and written documentation from government and utility sources.

· Summarizing and synthesizing the societal, economic and environmental costs and benefits of energy use.

Before you start:  Locate the utility bill from your home for a recent month. 
Start your research by answering these questions: 
· Where do you live?

· How many people live in your household full-time?  part-time (like you!)?

· How many utilities (or other sources) supply you with energy? What are their names? (At my house, it is XCEL Energy (formerly Northern States Power) for both gas and electricity).  Do you use any energy not supplied “through the grid” by a utility?

· What does your utility do to provide you with energy? Is it the same sources for all types of energy? (You’ll want to consider energy for electricity, heating and cooling,  hot water and possibly other uses.  You’ll also want to consider what kind of material is consumed to produce this energy.  For example, my home is heated and the hot water is heated with natural gas; my other energy consumption is electric – and the sources for the electricity are varied.)

· On a recent monthly bill you’ve brought from home (or data your family has provided), what is the total electric use? What month is it? What is the average kwh per day?  (Most utilities will report electric use in kilowatt-hours).What is the cost per kwh of this electricity?   What is the cost per day of the electricity? What period of the year does the bill cover?

· If this information is provided on the bill, how does the electric usage compare with the same month last year?  How about the cost?

· If you used other forms of energy in addition to electricity, how much did you use? (For instance, on my NSP bill for March 1998, I used 147 ccf of natural gas, and the back of the bill tells me that one ccf is 100 cubic feet of gas.  This amount has been slightly adjusted for the heat content of the gas so I find that I used 149 therms in March. One therm = 100,000 BTU and 1 kwh = 3412.14 BTU, so I can convert this natural gas use into kwh.)  What is the average daily usage for these other energy sources?  What is the cost per day of this energy?  Convert these amounts into kwh to get a comprehensive picture of your total energy use.  The American Physical Society site http://www.aps.org/policy/reports/popa-reports/energy/units.cfm has definitions and conversions for most of the units you are likely to run into. 
· Where does the energy come from? Where are the power plants located that supply your electricity?  How does it get to your home?  In many cases, it is most interesting to ask the question separately for electrical energy and for other forms of energy. You will at least want to look at the information on primary energy sources, energy use by sector (residential, commercial, etc.), and by utility (which will give you the information on how your electricity is generated) for your state. 

Here are some  Department of Energy sites with state-by-state information about energy sources and consumption. Report data from the most recent year represented in these records, so we can get a comparison among the class.  

· http://tonto.eia.doe.gov/state/
· http://www.eia.doe.gov/emeu/states/_seds.html 

· http://www.eia.doe.gov/cneaf/electricity/st_profiles/e_profiles_sum.html  You should be able to find states ranked by energy production and use, a breakdown of energy use and locations of the major power plants, as well as emissions data.  

· Try to find the web sites for your energy utility (or utilities) has a web site.  If so, see if you can find out from your energy utility whether the general breakdown of energy sources for your state applies to their utility, too.   A state agency or up-to-date reference book may have it too.  (Move on if you can’t find it quickly.)

· Where does the material come from that is used to make the electricity (the nuclear fuel, coal, water, oil, etc.)?  Again, for some of you, this information will be easy to find.  Others of you may know in general terms (don’t worry about specific percents).

· What is the source for the other kinds of energy used in your home?  How does that material get to your home?

· How much is your household contributing to atmospheric CO2 through its energy use?  
Several organizations have developed web sites with CO2 calculators. 
http://www.carbonfund.org/site/pages/individuals/category/Carbon%20Calculators/?gclid=CPHntdSYtpMCFRcfsgod_DDFDA
http://www.epa.gov/climatechange/emissions/ind_calculator.html
Written assignment:

First, enter the data you have found (and calculated) on the spreadsheet/table template on the course folder.  (Copy the blank template to the desktop, enter your data, give the new file a name like this: savina2010.xlsx and save it back to the course folder).  I will compile all of the data into a single spreadsheet which will then be available to the whole class.

Second, 
Write a two-page essay considering these questions:

· How do the energy sources for your hometown compare (in cost and type) with the sources used by others in the class?

· What effect do the energy sources (including locations of power plants, mines, etc.) have on the environmental health of your hometown?  Of the country? 

· What did you learn from this exercise about your own energy use that was unexpected?  What actions might you take in light of this knowledge?

· Frame and answer an additional question about energy use that arises from your research. 
