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1.  Calculating Direct Emissions from Stationary Combustion

Annual Consumption of Fuels

F&M is a manufacturing facility with two 10 MW generating units, one burning natural gas and one coal-fired unit.  F&M also has a commercial office building on-site that is heated with diesel.  Last year, the company consumed 20,000,000 standard cubic meter (m3) of natural gas and 40,000 metric tons of coal in the generating units.  F&M also began the year with 41900 litres of diesel in storage and ended the year with 6000 litres in storage; it combusted the rest of the diesel.
Calculate the company’s total emissions of carbon dioxide (CO2) from stationary combustion.  
Assume the following emission factors:  
   Natural gas: 

1.9141 kg CO2/ m3
   Coal: 

2274.69 kg CO2/ metric tonnes
   Diesel: 

2.6533 kg CO2/ litre
1 Metric ton = 1,000 kg
2. Calculating Direct Emissions from Mobile Combustion

GOFAST Vehicle Rental is an independent vehicle renting company with a fleet of 200 passenger cars (model year 2000), 25 light duty trucks (model year 2002), and two heavy duty diesel powered trucks (model year 1998).  GOFAST typically purchases its fuel in bulk.  Last year, the company purchased 900,000 litres of motor gasoline and 20,000 litres of diesel fuel.  The company began the year with 75,000 litres of motor gasoline in stock and ended with 40,000 litres of motor gasoline in stock.  The company also began the year with 2000 litres of diesel fuel in stock and ended with 4,000 litres of diesel fuel in stock.  GOFAST also keeps odometer readings for each vehicle and determines total mileage by vehicle type as follows: 9,700,000 kilometer for passenger cars; 890,000 kilometer for light trucks; and 130,000 kilometer for heavy duty trucks. 

Calculate GOFAST’s emissions of carbon dioxide (CO2), methane (CH4) and nitrous oxide (N2O) from mobile combustion.
Assume the following emission factors:  

Gasoline: 




    
2.30 kg CO2/ litre 

Diesel: 




    
2.6533 kg CO2/ litre

Passenger car (gasoline, model year – 2000):  
0.022494 g N2O/ km;   0.027216 g CH4/ km

Light Duty trucks (gasoline, model year – 2002): 
0.023488 g N2O/ km;   0.030509 g CH4/ km

Heavy Duty trucks (diesel, model year – 1998): 
0.002983 g N2O/ km;   0.003169 g CH4/ km

1 gram = 1.0 × 10-6 metric tons

3. Calculating Indirect Emissions from Electricity Use (location-based method)
Cost-lo is a discount retail clothing chain with one outlet in Sao Paulo, Brazil. Cost-lo records its annual electricity purchases in megawatt-hours (MWh) and for the last year, its electricity consumption was 1600 MWh. 

Calculate location-based CO2 emissions from electricity use for Cost-lo.

Assume the following location-based, grid-average emission factor (expressed in CO2, as N2O and CH4 emission rates are not available): 0.5727 t CO2/ MWh. 


4. Calculating Indirect Emissions from Electricity Use (market-based method)
Cost-lo entered into a contract to purchase 50% of its energy from hydropower to cover its electricity consumption. The other 50% of the supply comes from their utility, who supplies Cost-lo with a supplier-specific emission factor. Both of these contractual instruments meet the Scope 2 Quality Criteria for the market-based method. Assume total electricity consumption of 800 MWh.  

Calculate the market-based CO2 emissions from electricity use for Cost-lo.

Assume the following supplier-specific emission factor (expressed in CO2, as N2O and CH4 emission rates are not available):  0.70 t CO2 / MWh 

CALCULATING EMISSIONS USING GHG PROTOCOL TOOLS

Calculation tools publicly available and the GHG Protocol website can make calculating emissions easier.  The tools have been reviewed by industry experts and are regularly updated.
http://www.ghgprotocol.org/calculation-tools 

5. Using GHG Protocol tools to calculate emissions from employee business travel
Chicago Accounting is based in the United States.  Chicago Accounting’s staff makes regular business trips to client offices.  To complete all business trips in the reporting year, company-owned cars (all of which were purchased new in 2007) consumed a total of 14,755 gallons of gasoline, and employees traveled a total of 330,500 miles on domestic commercial airline flights.
Calculate Chicago Accounting’s emissions from business trips in the reporting year.

(Hint: Use the GHG Protocol’s GHG emissions from transport or mobile sources tool)
6. Using GHG Protocol tools to calculate emissions from purchased electricity (location-based method)
Office Associates, Inc., based in New York, shares a 200,000 square foot building with Business Analysts, Inc.  Both firms own 100,000 square-feet of the building and split the electricity bill fifty-fifty.  To calculate its emissions, Office Associates gathered data from the building’s electricity bill.  The building’s total electricity usage for the reporting year, 2005, was 1,900,250 kWh.
Calculate Office Associates’ emissions from purchased electricity in 2005.

(Hint: Use the GHG Protocol’s GHG emissions from Purchased Electricity, Heat or Steam tool.)
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