How To Calculate CO2 Production

1. Driving:

________________ Miles driven per year by the vehicle.

_________________ Miles per gallon (mpg) for the vehicle (average)

Divide: miles driven per gallon  = gallons used per year

Multiply: gallons used per year by 22 pounds of CO2
Do the above calculations for each car or truck that the family drives.
Add the pounds of CO2  for all cars and trucks ……   _________________________ CO2 from driving

2. Flying:  ______________total miles of air traveled per year for all people

Multiply: total miles traveled by 0.9 pounds of CO2 ……….___________________CO2 from flying 


Note – Total the miles traveled by each family member. (For example, if four people take a 1000 mile flight, the total is 4000 miles.)

3. Mass Transit: ______________miles on mass transit per year by all people.

Multiply: mass transit miles by 0.5 pounds CO2  =  __________________________CO2 from mass transit 

4. Taxi and Limos: ______________miles by taxi/limo per year by all people.

Multiply: mass transit miles by 1.5 pounds CO2  =  __________________________CO2 from taxi/limo 

5. Electricity: ______________Kilowatt hours (kWh) per year per household.

Multiply: Kilowatt hours by 1.5 pounds CO2 per (kWh)  =  ___________________CO2 from electricity 

6. Heating Oil: ______________gallons per year per household.

Multiply: gallons of oil by 22 pounds CO2 per gallon  =  _____________________CO2 from heating oil 

7. Natural Gas: ______________therms per year per household.

Multiply: therms of natural gas by 11 pounds CO2  =  _____________________CO2 from natural gas   

8. Bottled gas or Propane: ______________gallons per year per household.

Multiply: gallons of oil by13 pounds CO2    =  _____________________CO2 from gas/propane 

9. Total up all of the boxes for your total pounds of CO2  emitted by this  family. 

    ______________________________ Total pounds of CO2  emitted by this  family
What does this mean?

The pounds of CO2  you just calculated is only one third of the emissions for which this family is responsible. The other two thirds come from the businesses that provide the family with services such as stores and factories.

If you just calculated less than 11,000 pounds per person, then the family you are analyzing is to be congratulated. They are using less energy than 1990 levels. 

Family 1: The Jetster Family

Both Jack Jetster and his wife Jill are co-CEO’s of an airline company with the cooperate headquarters in Alabama, which can get very hot in the summer months. Both work very hard, make many important business trips, and earn high salaries.  They also reap the benefit of running an airline company. They enjoy free air travel for business and pleasure. The free trips enable the family to spend vacation time in exotic places. They have two collage age children, Jim and Jenna, that get homesick for mom and dad. This means that they drive home every weekend (200 miles round trip from each of their colleges). All four in the family drive SUV’s.  The also own a vacation house in Colorado. 

	Miles driven
	15,000 miles per vehicle. Each of the four cars get 15 mpg.

	Miles flown
	40,000 miles of business for each Jack and Jill. 45,000 miles of vacation travel for each of four people.

	Miles traveled by mass transit
	0

	Miles traveled by taxi or limo
	500

	Kilowatt hours of electricity (kWH)
	40,000 kWh for the Montgomery and 8000 kWh for the Vail home

	Gallon of heating oil
	0 (Both homes have electric furnaces)

	Therms of natural gas
	0

	Gallons of bottled gas or propane 
	0


Family 2:  The Smith Family

The Smith’s have been retired for 10 years. They live in a two-bedroom apartment in a building that has photovoltaic panels and solar hot water panels on its roof. They share a hybrid car that is used only when they drive on weekends from their home in Dodge City, KS to the prairie wetlands 20 miles away to watch the birds, hike, and camp. Randa enjoys visiting with neighbors on the bud when she shops for groceries at the shopping center, 5 miles away. Bob, rides his bike all over town. This helps him keep in shape. He dislikes shopping, but when he needs to purchase items he carries them home in the basket on his bike. The Smiths enjoy the simple life close to home, but two times a year, the fly to San Antonio to see their daughter and her family. 

	Miles driven
	2000 miles in a car that gets 60 mpg

	Miles flown
	 Both of the Smiths take two 4000 mile trips (round trip)

	Miles traveled by mass transit
	1500

	Miles traveled by taxi or limo
	100

	Kilowatt hours of electricity (kWH)
	 They produce 100 kWh per month more than they use and get a credit from the power company

	Gallon of heating oil
	0 

	Therms of natural gas
	0

	Gallons of bottled gas or propane 
	15 used for the BBQ on their apartment balcony and 

for the stove they take camping on the prairie


Family 3: The Farris and Faye Farmer Family

The Farmer family has lived on their 500-acre Nebraska land for four generations. The whole family – two parents and ten children – work together to grow the crops including soybeans and wheat, tend a herd of dairy cows, raise chickens for egg production, and maintain the farm machinery. Every penny seems to be stretched to the limit with 10 children to feed and cloth. The long cold winter months demand costly heating oil for their drafty farm house, and the cost of fuel for the tractors is always increasing. Vacations are not an option with this family. The parents except the kids to come right home from school to do chores. In spite of the hardships, they all pride themselves in their self-sufficiency and they enjoy many good times with neighbors and local school sports evens in the community. 

	Miles driven
	 Farris drives his truck (12 mpg) 2000 miles and a tractor (5 mpg) 10,000 miles. Faye drives her 1982 Chevy (10 mpg) 4000 miles and two of the teenage kids have a cars that get 21 mpg. Each drives 8000 miles per year. 

	Miles flown
	 0

	Miles traveled by mass transit
	 0

	Miles traveled by taxi or limo
	 0

	Kilowatt hours of electricity (kWH)
	 Each month, the house uses 900 kWh, the barn uses 600 kWh, and the chicken coop uses 400 kWh. That is a total of 22, 800 kWh per year. 

	Gallon of heating oil
	 800

	Therms of natural gas
	 0

	Gallons of bottled gas or propane 
	 0


Family 4: Sal and Sabrina Snow

The Snow’s live in northern Saskatchewan. They love living in their four-room log cabin, which is “off the grid”, deep in the taiga forest not far form the arctic tundra. The long, dark, winter days are perfect for Sal and Sabrina, who work at home as writers of children’s books. They home school their five-year-old twin sons, Sam and Sean. The cabin’s thick walls offer good insulation. They have a large propane tank in the back yard that will get them through the winter with adequate fuel for the cook stove fuel, a small heater in the kid’s bedroom and the lanterns. They could never get by without the snowmobiles with they use to drive 20 miles into Snowden once a week for supplies. Their storage tank is enough to last them a whole year. 

	Miles driven
	 2100 miles traveled by each of the two snowmobiles (10 mpg each)

	Miles flown
	Each flies to Montreal twice per year to see their publisher for a total of 4000 miles. 

	Miles traveled by mass transit
	 0

	Miles traveled by taxi or limo
	50 miles for each trip to Montreal, sharing the ride 

	Kilowatt hours of electricity (kWH)
	0

	Gallon of heating oil
	0 (They heat the home with wood stove and propane)

	Therms of natural gas
	0

	Gallons of bottled gas or propane 
	2000 gallons 


Family 5: Conner and Caitlyn Cavanaugh

The Cavanaugh’s live in a suburb of Washington, DC, close to the office where they work. They co-direct  an organization to save endangered sea mammals. Both Conner and Caitlyn are scientist who work from home three days a week. When they go to the office, 50 miles into the city, they take the subway. Caitlyn must fly internationally twice a month to help with endangered sea mammals on other continents. In his spare time Conner like to develop alternative fuels from cooking oils and composting vegetables he tests in their furnace.  They both love to cook using their new gourmet stove with 10 burners heated by natural gas. The Cavanaugh’s are so energy conscious, they invest in carbon offset credit equal to 2,000 pounds each year. 

	Miles driven
	 5000 miles in their compact car that gets 30 mpg

	Miles flown
	Caitlyn makes 26 trips per year. Each is about 6000 miles round trip. 

	Miles traveled by mass transit
	10,400 mile for each of them per year 

	Miles traveled by taxi or limo
	Caitlyn travels 100 miles by taxi to get to and from the airport for each of her 26 trips. 

	Kilowatt hours of electricity (kWH)
	800 kWh/month or 9600 kWh in a year

	Gallon of heating oil
	200 gallons plus another 200 gallons from Conner’s experimental fuels

	Therms of natural gas
	1000 therms

	Gallons of bottled gas or propane 
	 0


Family 6: Uriel Urban

Uriel lives in a 200 square foot studio apartment in New York City.  She majored in art history in college and now works for an art gallery that specializes in ceramic sculptures. When the weather is nice she walks to work and takes the subway when the weather is not so good. Uriel took a mini-vacation with three of her friends twice last year. They rented a car and drove to Main. She also flew to visit her grandmother in Florida during the year. 

	Miles driven
	1000 miles for the two road trips to Main in a compact rental car that got 30 mpg. 

	Miles flown
	2000 miles for the round trip flight to Florida

	Miles traveled by mass transit
	1000 miles on the subway 

	Miles traveled by taxi or limo
	500 miles

	Kilowatt hours of electricity (kWH)
	3500 kWh in a year to power the tiny apartment  

	Gallon of heating oil
	0 (Uriel’s apartment is heated with electricity) 

	Therms of natural gas
	0

	Gallons of bottled gas or propane 
	0


Family 7: Hadie Homeless

Hadie has been homeless for the last three years. She lives over the subway vent in San Francisco. During the  rainy season he finds shelter in doorways and cardboard boxes. She crochets brightly colored hats and sells them to tourists. This “business” gives her enough income to pay for two meals a day and supplies to make the hats.  Her mental illness cause her to lose her marriage and a good job (nursing) and  she ended up on the street.  She takes medication for her illness but she runs out of it once a month.  When this happens she ends up in the hospital where she often spends the night. After giving her new pills they send her home. 

	Miles driven
	 0

	Miles flown
	 0

	Miles traveled by mass transit
	500

	Miles traveled by taxi or limo
	0 

	Kilowatt hours of electricity (kWH)
	2400 per year in the emergency room 

	Gallon of heating oil
	0 

	Therms of natural gas
	0

	Gallons of bottled gas or propane 
	0 


Family 8:  Doug and Doris Dudley

The Dudley’s live in a beautiful home in New Mexico made from hay and pick adobe. The very large south-facing windows let in sunshine during the winter. They decided to put a shade over the window to prevent too much sun from getting in during the summer! The Dudley’s are vegetarians and each  the vegetables grown in their own greenhouse. Their lights, the computer and a few small household appliances are powered by their own wind generator and photovoltaic cells installed on their roof. Cool! The do not own a car. They use their bicycles when they need to go to town for dinner or a movie which is paid for from the $40 check they receive from the electric company. Doris does not have to work, she received an inheritance from her father to maintain their happy lifestyle. 

	Miles driven
	0

	Miles flown
	0

	Miles traveled by mass transit
	0 

	Miles traveled by taxi or limo
	0 

	Kilowatt hours of electricity (kWH)
	They make 2400 kWh more than they use each year 

	Gallon of heating oil
	0

	Therms of natural gas
	0 

	Gallons of bottled gas or propane 
	0 


Family 9:   Bob  and Wendy Jackson

Bob and Wendy live with their two young children (6 and 4) in a 2400 square foot house, in a town just outside of Chicago. Bob drives a minivan and Wendy drives an SUV to get to work and to bring the kids to daycare. They don’t take buses or the subway because they don’t that these are fast enough. The entire family just got back from a trip to Disneyworld. Like most homes in the Midwest, the climate is cold in the winter and hot in the summer. They heat their home with natural gas and have recently installed a central air conditioner for summer. 

	Miles driven
	 15,000 miles driven in a minivan and 15,000 driven in an SUV. Both vehicles get 15 mpg

	Miles flown
	The family of four flies 2000 miles round trip to Florida 

	Miles traveled by mass transit
	 0

	Miles traveled by taxi or limo
	100  miles to and from the airports in Chicago and Florida 

	Kilowatt hours of electricity (kWH)
	14,000  kWh per year

	Gallon of heating oil
	0 

	Therms of natural gas
	1182 therms to heat the home in the chilly Midwest winters

	Gallons of bottled gas or propane 
	 0


Family 10: Mable, Macy, and Madeline Martin

 Mable and her daughters live in a house in near Los Angeles. They use an average amount of electricity  and they even heat their home in the winter with natural gas. (It does get chilly in California!) The family like to go to the nearby mountains for camping trips several times a year. Mable works in downtown Los Angeles and drives into work each day in her station wagon. She drops the girls off at school on her way to work. The traffic is terrible. She spends a great deal of time in her car not moving which uses a great deal of gas. 

	Miles driven
	Marta’s wagon gets 21 mpg

During the year she drove 23,400 miles

Add 53 gallons of gasoline for what was wasted sitting in traffic.

	Miles flown
	 0

	Miles traveled by mass transit
	 0

	Miles traveled by taxi or limo
	 0

	Kilowatt hours of electricity (kWH)
	12,000 kWh per year

	Gallon of heating oil
	0 

	Therms of natural gas
	400 therms to heat their home in the mild California winter

	Gallons of bottled gas or propane 
	0 


Answers:

The table below gives the pounds of CO2 per year for each category in the worksheet calculations for each scenario. Negative numbers are given in situations where the household is producing more energy from photovoltaic panels than they use. 

	 
	Jetster Family
	Smith Family
	Farmer Family
	Snow Family
	Cavanaugh  Family
	Urban Family
	Homeless Family
	Dudley Family
	Jackson Family
	Martin Family

	Driving
	88,000
	733
	73,229
	4,620
	3,667
	733
	0
	0
	44,000
	25,680

	Fiying
	234,000
	14,400
	0
	3,600
	140,400
	1,800
	0
	0
	7,200
	0

	Mass Transit
	0
	750
	0
	0
	5,200
	500
	250
	0
	0
	0

	Taxi/Limo
	250
	50
	0
	50
	1,300
	250
	0
	0
	50
	0

	Electricity
	72,000
	-1800
	34,200
	0
	14,400
	5250
	3,600
	-3,600
	21,000
	18,000

	Heating Oil
	0
	0
	17,600
	0
	8,800
	0
	0
	0
	0
	0

	Natural Gas
	0
	0
	0
	0
	11,000
	0
	0
	0
	13,002
	4,400

	Propane
	0
	195
	0
	26,000
	0
	0
	0
	0
	0
	0

	TOTAL
	394,250
	14,328
	125,029
	34,270
	184,767
	8,533
	3,850
	-3,600
	85,252
	48,080

	Per Person 
	98,563
	7164
	10,419
	8,568
	92,383
	8,533
	3,850
	-1,800
	21,313
	16,027
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