Environmental Biology (ECOL206) 2007, Bonine and Tyler


( Energy (
This week in lecture we have been talking about human energy use and its affect on the environment. To gain a more personal understanding of how the choices we make can have important impacts, we are going to estimate the annual energetic and monetary costs of some aspects of your daily life.  We will be focusing on the energy involved in your food, transportation, and electric usage. We will also be talking about different forms of energy, and their true costs. Rather than have your instructors lecture to you for the next 3 hours, we would like for you to lead the lab, and teach your classmates and instructors a thing or two! We will split the labs into three groups, each of which will give a presentation at the end of class about their topic. You will have time in class to do most of the research required and get your presentation together. You will use data from your classmates, Anna will have some books, articles, and other information available in the lab, and you will also have time to search the web.
Before coming to lab you will need to spend a few minutes thinking about your food consumption, how far you typically drive, your consumption of electricity, and energy efficiency. Bring your information to lab to share with the group. If you know of some great resources for energy information, please bring them, too. Please look over the questions for discussion at the end of the lab. 
Before coming to lab answer the following BOLD numerical questions and BRING your answers to lab to provide the data for the class.
Transportation

1)  Determine your weekly gasoline usage. Don’t forget to include the miles to school, work, shopping, recreation, movies, bars, etc. If you car-pool, make a note of this and reduce your estimate by an appropriate amount.
For cars, motorcycles, scooters:

    Divide the miles driven each week by the miles per gallon of your vehicle
For Sun-Tran users:

    Divide the miles ridden each week by 2.3 miles per gallon, and divide that by the number of people typically on your bus
Gallons of Gasoline per Week: 
The transportation group will compile the transportation data from the class, estimate an annual usage and cost, and discuss alternative fuels.
Food 
Corn products are a huge proportion of the American diet, either directly as corn-based food items or additives or indirectly through animal feed. We will use corn as an indicator of how much energy our diets require.
2) Estimate the pounds of corn, beef and chicken products you consume each week. Take a look at the labels on your processed food to add in the amount of high-fructose corn syrup in things like regular sodas (use the grams of carbohydrates in the soda and convert to pounds), pasta sauce, and peanut butter.  If possible, differentiate between organic versus conventionally grown amounts.
Pounds of corn products:

Pounds of beef:

Pounds of chicken:

The food group will compile the food data from the class, and will compare organic versus conventionally grown energy costs.

Electricity

3)  Determine your weekly electrical use. If you get an electric bill, give a monthly average kilowatt hour usage along with the rest of the information below. 
a) Incandescent light bulbs (ILBs) account for 10-15% of the electricity usage in a typical household. Multiply the number of incandescent light bulbs in your home, by their wattage, and multiply that by the number of hours they are used per week.

Weekly Watts of energy used for ILBs:

b) Appliances –use the information in the table at the end of the lab to estimate your weekly electrical use for appliances. Multiply the watts listed for the appliance by the number of hours it is used per week.
Weekly Watts of Energy Used for appliances:

This group will convert the watts to kWh and relative amounts of fossil fuel used, and also discuss alternative energy forms.
Energy Efficiency

4) Bring two ideas to class, along with a number (and units) for how much energy it will save.  You may want to visit these websites:
Earth 911

http://www.earth911.org/master.asp
6o of Energy Efficiency 

http://www.sixdegreechallenge.com/default.aspx
Alliance to Save Energy

http://www.ase.org/
The Home Energy Saver – allows calculation of home energy use

http://hes.lbl.gov/
Your idea




Energy saved
1.

2.

Questions for Discussion in Lab (and/or to consider prior to your short presentation):

Don’t just focus on the negative…what are you and Tucson doing right? 

How might we be over or underestimating our food energy use? What factors have we left out?

What went into buying food, shipping it, growing it, advertising it, etc.?
What are we leaving out for the energy usage?

Why do you think corn has become such a big proportion of American diets?

How do you think your energy consumption will change after you graduate, and later in life?

Will using alternative forms of energy “save” us without lifestyle changes?
Think about the energetic costs of leisure-time activities (movies, sporting events, concerts, going out to the bars, etc.). What would you do if there were no fossil fuels to power some of 
these activities?
How much energy is involved in the water that is consumed in all its forms by someone each year?
Alternative energy sources - will solar, wind, ethanol, etc really take up the slack if we run out of fossil fuels. Can we implement these alternatives on such a large scale?

What about the costs of dealing with our waste?

Why don't we have more solar power on the UA campus?

What are some simple, realistic ways you can change your daily fossil fuel energy use?

The information below comes directly from the City of Ames, Iowa website: http://www.city.ames.ia.us/ElectricWeb/energyguy/appliances.htm.
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Common Household Appliance Energy Use 
Listed below are some common appliances, their wattage and an estimate of operating costs. There is also a simple formula for calculating operating costs below.
	Appliance
	Watts
	Appliance
	Watts

	Air Conditioner (Room) 6,000 BTU
	750
	Humidifier (Portable)
	100

	Air Conditioner (Room) 9,000 BTU
	1050
	Iron (Hand)
	1000

	Air Conditioner (Central) 2.5 Tons
	3500
	Lighting Single Lamp (60W)
	60

	Can Opener
	175
	Compact Fluorescent (60W Equiv)
	18

	Ceiling Fan
	60
	Ceiling Fixture (3 bulbs)
	180

	Clock
	5
	Tri-Light (Table Lamp)
	100

	Clothes Dryer
	5000
	Chandelier (5 Lamp)
	300

	Clothes Washer, Automatic (With Electric Water Heating)
	500
	Fluorescent (2 Tube 4 ft.)
	100

	Clothes Washer, Automatic (With Non-Electric Water Heating)
	500
	Microwave Oven
	1300

	Coffee Maker
	900
	Power Saw
	275

	Computer (Monitor & Printer)
	200
	Range
	12500

	Dehumidifier
	350
	Range (Self Cleaning Cycle Only)
	3200

	Dishwasher (With Electric Water Heating)
	1300
	Refrigerator-Freezer Frost Free (17 cu. ft.)
	500

	Dishwasher (With Non-Electric Water Heating)
	1300
	Refrigerator (Non Frost Free - 13 cu. ft.)
	300

	Drill
	300
	Sewing Machine
	75

	Electric Blanket
	180
	Stereo
	30

	Electric Heater (Portable)
	1200
	Television
	180

	Fan (Portable)
	115
	Toaster
	1150

	Food Blender
	390
	Toothbrush
	10

	Food Freezer (15 cu. ft.)
	335
	Vacuum Cleaner (Portable)
	800

	Frying Pan
	1150
	Video Cassette Recorder
	40

	Furnace Fan Motor (Intermittent)
	350
	Water Bed Heater
	400

	Furnace Fan Motor (Continuous)
	350
	Water Heater Typical Family of 4
	3800

	Hair Dryer (Portable)
	1000
	
	

	Heating Pad
	65
	
	


Potentially Useful Websites

Energy Information Administration

http://www.eia.doe.gov/
National Renewable Energy Laboratory

http://www.nrel.gov/
Department of Energy Information for Consumers

http://www.energy.gov/forconsumers.htm
DOE Information for Researchers

http://www.energy.gov/forresearchers.htm
DOE Office of Energy Efficiency

http://www.eere.energy.gov/
DOE Energy Sources

http://www.energy.gov/energysources/index.htm
The Home Energy Saver – allows calculation of home energy use

http://hes.lbl.gov/
The Nuclear Energy Institite – an organization who’s mission is to promote nuclear energy

http://www.nei.org/
Center for Public Integrity – The Politics of Oil

http://www.publicintegrity.org/oil/
Extreme Oil – Website for the PBS series

http://www.pbs.org/wnet/extremeoil/index.html
United Nations Food and Agriculture Organization

http://www.fao.org/
USDA Farm and Foreign Agricultural Services Budget for 2006 

http://www.usda.gov/agency/obpa/Budget-Summary/2006/06.FFAS.htm
Database of State Incentives for Renewables and Efficiency 

http://www.dsireusa.org/
6o of Energy Efficiency

http://www.sixdegreechallenge.com/default.aspx
Alliance to Save Energy

http://www.ase.org/
Environmental Defense 

http://www.environmentaldefense.org/home.cfm
Energy Subsidies

http://www.citizen.org/cmep/energy_enviro_nuclear/electricity/energybill/2005/articles.cfm?ID=13980
Geothermal Education Office

http://geothermal.marin.org/
EERE’s Geothermal Page

http://www1.eere.energy.gov/geothermal/
Pima County Regional Transportation Authority

http://www.rtamobility.com/index.php?option=com_frontpage&Itemid=1
Sun Tran

http://www.suntran.com/
Tucson DOT Bike and Pedestrian Program

http://dot.tucsonaz.gov/bicycle/
Tucson Department of Transportation

http://dot.tucsonaz.gov/
Arizona Transit Association

http://www.azta.org/home/
Environmental Science and Technology Energy Links

http://pubs.acs.org/journals/esthag/links/energy.html
Energy Star Compact Fluorescent Light Bulb information

http://www.energystar.gov/index.cfm?c=cfls.pr_cfls
Center for Public Integrity – The Politics of Oil

http://www.publicintegrity.org/oil/
Extreme Oil – Website for the PBS series

http://www.pbs.org/wnet/extremeoil/index.html
EarthTrack.net

http://earthtrack.net/earthtrack/index.asp
Tucson Electric Power Home Energy Use website

http://www.tucsonelectric.com/Home/EnergyEfficiency/EnergyAdvisor/EA.asp
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