GEOG 470   Personal Energy Use Assignment Part 2
Please submit your project via e-mail. 
Completion of this assignment, together with the first one on electricity use, will round out the various ways that you utilize energy in your life.  Once you have documented all of the various ways that you use energy, you will then add them up and convert to kilowatt-hours per day, and continuous flows of power in watts.  In the final part of this assignment, you will calculate the carbon emissions of your lifestyle.

Part One:  Other home energy use.  For those of you that use some other energy source in your home in addition to electricity, you will need to fill this part out.  For nearly all of you, that will be natural gas for heating spaces and water, and possibly also your stove top.  Get data for your monthly usage from your gas bill or by calling the gas company.   Convert your data to kilowatt- hours by visiting www.unitconversion.org.  Be sure to show the conversion factors used from the site and show the actual calculations on your sheet that you hand in.

If you heat your home with firewood, estimate how much you use, and then use your textbook to estimate the amount of energy in that wood.  Then convert that to kilowatt-hours.  For other sources of heating energy that your residence utilizes, such as fuel oil, just follow the same approach as described for natural gas above.

The last step here is to calculate your heating impact into pounds of carbon dioxide.  See relevant part of this handout.

Part Two:  Your diet.  The michaelbluejay.com website gives you carbon emissions from your diet, but not total energy use.  If you use as the 8 kilocalories in for every kilocalorie of food out ratio for the US food system, this will get you a rough estimate of embodied energy.  In the US, low food energy consumers intake about 2000 kilocalories per day of digestible energy in their food, high food energy consumers around 3000.  Estimate your intake.  Next, take your total estimated intake and multiply by the US food system energy subsidy factor (somewhere between 5 & 11)* to get an overall crude estimate.  (example:  diet of 3000 kilocalories daily multiplied by 11 =  33,000 kilocalories embodied input.  Since 1 kilocalorie = .0011622 kilowatt-hours, then 33,000 kilocalories is 38.35 kilowatt-hours!)
Note that eating higher on the food chain leads to a larger multiplier.  High multiplier foods rankings:  feedlot beef, pork, chicken, eggs and milk.  Fish and other seafood multipliers are quite variable, depending on how distant the products are sourced and a host of other factors.  
So on your reporting sheet for this assignment, you would show 38.35 kilowatt-hours for your embodied food energy if you ate about like most other people in the US in terms of content, but on the higher end of volume (as we wrote above, 3000 calories).  To convert this into carbon emissions is beyond what we can realistically do in this class.  Instead, go back to the michaelbluejay.com site and find the diet section within the climate change section.  From that, you can get an estimated carbon dioxide emissions value that you will need to convert into pounds from tons.  If you are a vegetarian, you can then reduce this total by ~24%.  If you are a vegan, you can reduce the total by ~49%.  If there are other factors about your diet that are unusual, make additional adjustments.  Make a note of any adjustments and their rationale in the footnotes below the table you are constructing.

Part Three:  Transportation.  For most of you, most of the time, this is auto travel.   If you know how many miles you drive a year, you can divide that by 365 to get a daily amount.  Otherwise, figure out what a typical week is while you are in school and then compensate for what might be different about your summer and holiday seasons to come up with an estimate.  Look up your EPA estimated mileage for highway and city for your vehicle and use that number, or if you keep track of your mileage, use that number. (Note – the TerraPass site has a mileage sheet for autos.)  From this you can calculate the number of gallons of gasoline or diesel used per year and per day.   One US gallon of gasoline has 125,000 BTUs, a gallon of diesel has 138,700 BTUs.  You can then convert this into kilowatt-hours per year using the site listed above.  (but show math in footnotes)  If you typically use other modes of transportation per year, estimate how much and what the fuel consumption is for your share of it.  Again, you can use the michaelbluejay site recommended above; go to the carbon footprint part of it.  See also other useful sites at the end of this sheet.

If you travel by airplane, read the information near the end of this handout for a guide.

If you commute a long distance by walking or cycling or some other body-powered method, you can ignore this because it should show up in your diet estimate.  If this is the case, indicate so.

The following is a table that you can use to report your calculations.  Note that your data in column one can be directly converted into flows (power) for column three by multiplying column 1 values by 41.67 (converting kilowatt-hours per day into watts).  To accumulate one kilowatt-hour over a 24 hour period requires just one twenty-fourth of 1000 watts, which is 41.667 watts).  For each cell in the left column, specify type as appropriate. (example - home heating: natural gas)  For each cell value, show the basic calculations and/or sources of data.

	
	kilowatt-hours energy equivalent per day
	carbon dioxide emissions per day (lbs.)
	average power flow (watts)

	electricity
	301
	__2
	1250


	home heating
	
	
	

	transportation - auto
	
	
	

	transportation - airplane
	
	
	

	transportation - other
	
	
	

	     total transportation
	
	
	

	Diet (embodied energy)
	38.353
	
	1598


	other
	
	
	

	totals
	
	
	


1. see previous electricity worksheet.  I have used the  numbers here for illustration only.
2. google: “state emissions data from electricity use energy information administration” or visit https://www.eia.gov/electricity/state/Oregon/  
3. diet of 3000 kilocalories daily multiplied by 11 (national food system subsidy ratio for a diet with quite a bit of meat) =  33,000 kilocalories embodied input.  Since 1 kilocalorie = .0011622 kilowatt-hours, then 33,000 kilocalories is 38.35 kilowatt-hours.  (students: I recommend that you construct your own table from the beginning, using the insert menu in Word.  Just make a table four columns wide with as many rows as you need…and you can add more later.)
Finally, write a 5 page or longer narrative on what you found out from your energy use project.  Format it along the lines of a standard term project.  Discuss what most of your energy use is from, and any unexpected or surprising outcomes you found.  Identify what other energy uses exist in your society that are not included on the worksheet.  (There are some for each and every one of you!)  
Compare your energy use and carbon dioxide emissions with US national average per person values as found on a carbon footprint or carbon calculator site.  (Terra Pass, Bonneville Environmental Foundation, michaelbluejay, or other)  Then, look up on a reputable web source and record the per person averages for China, Japan, Canada, and India, as well as any other countries that you are curious about.  (cite sources too)  Discuss differences.  Compare your diet emissions with total per capita values of China and India.  
As a final section of your paper, discuss what parts of your energy use and carbon emissions would be the easiest and the most difficult to reduce significantly, and how you would go about doing that.  You might also consider estimating by how much you could realistically reduce each component.  You may also write a few lines about how this project could be improved.  Feel free to add any other related topic that you think will be interesting.
The following is a loose collection of information that you may find useful in completing this project.
Remember that each state has a different electricity source mix so will have different emissions data per unit of electricity.  For carbon emissions per kilowatt-hour of electricity data at state level:

https://www.eia.gov/electricity/state/Oregon/
(last viewed Nov. 3, 2016)  
In 2014 electricity production in Oregon produced 0.304 lbs. of carbon dioxide per kilowatt-hour.  You may use this to estimate your carbon dioxide emissions per day in the table laid out above that you will turn in as part of your project.
For fuel heating:

Natural gas: 121 lbs carbon dioxide per 1000 ft3
Heating oil: 22.4 lbs carbon dioxide per gallon
Propane: 12.7 lbs carbon dioxide per gallon. 

Transportation

Automobile: Inputs are for number of miles driven and fuel efficiency of the cars, or alternatively the make, model, and year of the cars. If make, model, and year are given we derive the fuel efficiency of the car from a database provided by TerraPass. 

Total number of miles driven is divided by fuel efficiency (miles per gallon) of the vehicles to determine total number of gallons of fuel that are used. Number of gallons of gasoline is multiplied by the emissions factor of 19.6 to convert to pounds CO2, or 22.4 for diesel vehicles. These emissions factors come from the Energy Information Administration, Fuel and Energy Source Codes and Emissions Coefficients. 

Airplane: Air travel per-mile emissions are significantly affected by the length of the flight because a high percentage of fuel use and emissions are expended on take-off. Therefore we ask for number of short, medium, long, and extended flights. The default input is simply the number of each type of flight, defined as each leg of a flight such that a round trip flight with one stop each way has four legs. If this default is used we estimate an average length of 250 miles for a short flight, 800 miles for a medium flight, 2500 miles for a long flight, and 5000 miles for an extended flight. 

Different emissions factors are used for each flight length, as follows:

Short flight: .64 lbs/mile 
Medium flight: .45 lbs/mile
Long flight: .39 lbs/mile
Extended flight: .39 lbs/mile 

The above narrative was from: http://www.climatecrisis.net.
When you turn in your final project, make sure that you integrate in to it your electricity use component, including any modifications that I suggested you make.

* you can find a peer-reviewed article that estimates the overall energy subsidy of the US food system, and then utilize the number in your paper and cite it.  
�Note that all of the numbers on this chart are shown as hypotheticals, yours should be different.





