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	Version
	Date
	Description

	1.0
	6/28/2007
	First report.

	1.1
	10/8/2007
	Updated the inventory to 2004.  Removed international bunker fuels from Table 2, as this is not included in the inventory (in version 1.0 for information purpose).

	1.2
	1/25/2008
	Updated the inventory to 2005.  Added breakdown of transportation data.

	2.0
	8/4/2010
	Updated the inventory to 2007, including updated emission factors, default data and methodologies. 


Introduction 

The Department of Environmental Protection (DEP) has prepared this inventory of Florida greenhouse gas (GHG) emissions to help guide planning efforts in the state.  The GHG emission levels shown here are gross estimates.  While more refined estimates may be obtainable over time, DEP believes this inventory can be relied upon to identify the major categories of GHG emission sources and the general trend of emissions in those categories since 1990.  Over the next several months, DEP, with the help of other experts in the field, will identify potential improvements to the inventory and make refinements as needed.
Methodology 

This inventory was developed using the U.S. Environmental Protection Agency’s (EPA’s) State Inventory Tool (SIT).  To aid states in the effort of compiling GHG inventories, EPA developed the ten-module SIT software according to methodologies outlined in the agency’s emissions inventory guidance documents.  This tool estimates GHG emissions from 14 sectors:

· Energy sector (CO2 emissions from fossil fuel combustion);

· Industrial processes;

· Natural gas and oil systems;

· Coal mining;
· Solid waste disposal;

· Domesticated animals;

· Manure management;

· Flooded rice fields;

· Agricultural soils;

· Forest management;

· Burning of agricultural crop wastes;

· Municipal wastewater;

· Methane and N2O emissions from mobile source combustion; and 

· Methane and N2O emissions from stationary source combustion.

To calculate GHG emissions, the SIT relies on “activity” data for each source sector.  Some of the activity data, such as fossil fuel use in the electric power industry as reported to the U.S. Energy Information Administration, are readily available.  Other data are more difficult to obtain and subject to greater uncertainty.  For purposes of this inventory, DEP has relied on “default” activity data built into the SIT and updated through 2007.  As DEP seeks to refine this inventory, it will explore the possibility of developing more accurate, Florida-specific data for certain source categories.  Also, it should be noted that the SIT does not account for “carbon-neutral” GHG emissions resulting from the combustion of renewable fuels.    
The greenhouse gases covered by this inventory are carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), and the ozone-depleting substance (ODS) substitutes - hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), and sulfur hexafluoride (SF6).  The Intergovernmental Panel on Climate Change (IPCC) has assigned each of these gases a Global Warming Potential (GWP) that accounts for the relative effectiveness of each gas at absorbing terrestrial radiation and its average lifetime in the atmosphere.  For example, taking the GWP of CO2 as “1,” the GWP of methane is “21.”  This means that one ton of methane emissions has the same effect on global warming as 21 tons of CO2 emissions.  To make this inventory more meaningful, all GHG emissions are adjusted by their GWPs and reported in units of “million metric tons of CO2 equivalent.”  A million metric tons of CO2 equivalent represents the global warming potential of a million metric tons of CO2.  A metric ton is 1000 kilograms, or 2205 pounds.
Results
The results of the inventory are summarized in the following tables and graphs.  All numbers are expressed in million metric tons of CO2 equivalent (MMTCO2E).

Total GHG Emissions

Figure 1 shows the trend of total GHG emissions in Florida during the period from 1990 through 2007.  The emissions have increased at an average rate of 2.1 percent per year.  The total GHG emissions in 2007 were 290 MMTCO2E.
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Figure 1. Greenhouse Gas Emissions in Florida (1990

-

2007)


Figure 2 shows the total GHG emissions, vehicle miles traveled (VMT), and population in Florida, normalized to the 1990 values, over the same 18-year time period.  Over this period, total GHG emissions increased by 37 percent, while the state’s population increased by 40 percent and the total VMT increased by 87 percent.  
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Figure 3 shows the national total GHG emissions, VMT, and population in the U.S., normalized to the 1990 values.  From 1990 to 2007, U.S. GHG emissions increased by 17 percent, while the population increased by 21 percent and the total VMT increased by 41 percent.  Florida’s GHG emissions in 2007 represent 4 percent of total U.S. GHG emissions.
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GHG Emissions by Gas
Table 1 shows Florida GHG emissions by gas and source sector during the period from 1990 through 2007.  Figure 4 shows the percentage of emissions by each GHG.  The data shown here represent gross emissions; that is, no adjustments are made for year-to-year changes in the amount of carbon stored, or sequestered, in biomass and soils.

The most prevalent GHG is carbon dioxide (CO2).  Florida’s CO2 emissions increased from 191 MMTCO2E in 1990 to 264 MMTCO2E in 2007 and currently account for approximately 91 percent of the state’s gross GHG emissions.  Annual methane (CH4) emissions in 2007 were 11.5 MMTCO2E, representing approximately 4.0 percent of gross emissions.  Nitrous oxide (N2O) emissions in 2007 were 6.7 MMTCO2E - approximately 2.3 percent of gross emissions.  Emissions of the ODS substitutes, HFCs, PFCs and SF6 as a group, increased from about 1.5 MMTCO2E in 1990 to 7.4 MMTCO2E in 2007 and account for about 2.6 percent of the state’s gross GHG emissions.  
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GHG Emissions by Source Sector

Energy Sector (Fossil Fuel Combustion Carbon Dioxide (CO2))
Fossil fuel combustion, otherwise referred to as the energy sector, is responsible for the majority of GHG emissions in Florida.  Table 2 shows the CO2 emissions from fossil fuel combustion by sub-sector and fuel type.  GHG emissions from this sector increased from 188 MMTCO2E in 1990 to 256 MMTCO2E in 2007, and account for roughly 88 percent of Florida’s GHG emissions.  Emissions in this sector increased at an average annual rate of 2.0 percent from 1990 to 2007.  Overall, the CO2 emissions from fossil fuel combustion increased by 36 percent over the 18-year period.  
GHG emissions from fossil-fuel combustion are primarily attributable to the utility and transportation sub-sectors, which comprise 48 and 45 percent of emissions from the energy sector, respectively.  The industrial sub-sector accounts for 5 percent of these emissions, with minor emissions from the commercial sub-sector (approximately 2 percent) and the residential sub-sector (less than 1 percent).  The emissions by sub-sector are presented graphically in Figures 5 and 6.
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Fossil fuel combustion emissions by fuel type are shown graphically in Figure 7.  In 2007, petroleum use accounted for roughly 140 MMTCO2E (approximately 54 percent) of the state’s fossil energy emissions.  Coal and natural gas follow in order of importance, accounting for roughly 26 and 20 percent of energy-related GHG emissions, respectively.  Most petroleum is consumed in the transportation sub-sector, while the vast majority of coal is used by electric utilities.  Natural gas is consumed largely in the electric utility, industrial and commercial sub-sectors.  
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Transportation Sub-sector (Fossil Fuel Combustion Carbon Dioxide (CO2))

Table 3 shows the breakdown by fuel type and vehicle type of Florida’s CO2 emissions from the transportation sub-sector for 1990 - 2007.  The percent contributions from the various transportation modes were derived following the “bottom up” methodology used by EPA in the national GHG inventory. 

1. Where available, default fuel consumption data for Florida for non-road sources (locomotive, ships and boats) were used.
2. For highway mobile sources, the Florida vehicle-miles traveled (VMT) data in the SIT were combined with national average fuel economy data to get the percent fuel consumption for each vehicle type.  

3. In the absence of Florida-specific data, the national split for vehicle types was applied to liquid petroleum gas (LPG).
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1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

Residential 2.07 2.13 2.30 2.20 2.07 1.91 2.08 1.79 1.92 1.89 1.98 1.82 1.79 1.88 2.14 1.96 1.80 1.76

Coal 0.00 0.00 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00

Petroleum 1.32 1.37 1.45 1.38 1.23 1.08 1.12 1.05 1.13 1.12 1.09 0.92 0.97 0.97 1.28 1.02 0.95 0.90

Natural Gas 0.75 0.75 0.84 0.81 0.83 0.82 0.96 0.74 0.79 0.77 0.89 0.88 0.82 0.91 0.86 0.94 0.85 0.86

Commercial 5.69 5.39 5.36 4.16 3.79 3.85 3.67 3.15 3.01 3.09 4.27 4.45 4.48 4.52 5.13 5.36 4.71 4.33

Coal 0.01 0.00 0.03 0.03 0.04 0.00 0.00 0.00 0.01 0.01 0.02 0.12 0.02 0.02 0.00 0.00 0.00 0.00

Petroleum 3.59 3.10 2.90 1.73 1.36 1.56 1.19 1.09 0.90 1.07 1.43 1.55 1.44 1.40 2.07 2.01 1.96 1.41

Natural Gas 2.09 2.29 2.43 2.40 2.39 2.29 2.47 2.06 2.10 2.01 2.81 2.78 3.02 3.10 3.05 3.35 2.75 2.93

Industrial 12.82 12.01 13.71 14.95 15.74 16.95 18.17 17.43 17.71 17.73 16.67 14.59 13.19 14.22 13.27 13.61 13.45 12.38

Coal 2.81 2.65 3.11 3.03 3.02 3.10 2.97 3.14 2.97 2.76 2.98 2.80 2.85 2.63 2.51 2.56 2.66 2.59

Petroleum 5.13 4.38 5.44 6.08 5.67 6.69 7.49 7.28 7.96 7.60 7.58 6.47 5.87 7.44 7.34 7.43 7.03 6.03

Natural Gas 4.88 4.98 5.16 5.84 7.05 7.16 7.71 7.00 6.77 7.37 6.11 5.31 4.47 4.15 3.42 3.62 3.75 3.76

Transportation 81.52 77.12 79.78 79.26 84.76 86.69 87.28 90.45 91.78 94.67 100.39 98.91 101.21 99.23 110.74 113.76 116.03 114.69

Coal 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Petroleum 81.36 76.92 79.52 79.00 84.44 86.26 86.93 90.12 91.55 94.28 99.94 98.52 100.58 98.65 110.13 113.21 115.36 114.10

Natural Gas 0.16 0.20 0.26 0.26 0.32 0.43 0.35 0.33 0.23 0.40 0.44 0.40 0.63 0.58 0.61 0.56 0.66 0.59

Electric Power 86.08 92.32 90.18 94.57 96.29 97.95 102.71 106.74 117.70 113.89 116.15 117.24 119.53 124.36 125.10 125.76 122.11 123.10

Coal 55.94 57.65 57.08 57.66 58.50 60.63 66.25 66.65 66.28 63.19 67.03 63.92 63.41 64.01 61.87 59.35 61.45 63.78

Petroleum 19.98 23.85 22.20 26.82 26.39 17.47 18.38 21.36 33.42 30.53 29.11 32.65 27.75 31.01 31.23 31.85 20.22 17.20

Natural Gas 10.16 10.82 10.90 10.09 11.40 19.85 18.08 18.73 18.01 20.18 20.01 20.67 28.37 29.34 32.00 34.57 40.44 42.11

TOTAL 188.18 188.96 191.32 195.14 202.64 207.34 213.92 219.56 232.13 231.28 239.46 237.00 240.19 244.22 256.38 260.46 258.10 256.26

Coal 58.77 60.30 60.22 60.72 61.57 63.73 69.23 69.80 69.27 65.96 70.03 66.85 66.28 66.66 64.38 61.91 64.12 66.37

Petroleum 111.39 109.62 111.51 115.01 119.08 113.05 115.11 120.91 134.96 134.60 139.16 140.11 136.62 139.48 152.05 155.51 145.53 139.64

Natural Gas 18.03 19.04 19.59 19.40 21.99 30.56 29.58 28.85 27.90 30.72 30.27 30.04 37.30 38.08 39.95 43.032 48.457 50.25

Table 2. Summary of CO

2

 Emissions from Fossil Fuel Combustion in Florida (MMTCO

2

E)


Table 4 shows the same data for 2007 with the percent contribution from different transportation modes and vehicle types by fuel types.  Gasoline and diesel combustion represents the most significant portion of the CO2 emissions, accounting for 83 percent of total CO2 emissions from the transportation sub-sector, while jet fuel combustion accounts for 11 percent.  Automobiles and light-duty trucks account for approximately 97 percent of the CO2 emissions from gasoline combustion.  Heavy-duty trucks account for approximately 80 percent of the emissions from diesel combustion.  Ships and boats account for approximately 8 percent from diesel combustion.
[image: image9.emf]Fuel Type/Vehicle Type 2007

Gasoline 75.04 100.0%

Automobiles 40.28 53.7%

Light-Duty Trucks 32.30 43.0%

Heavy-Duty Trucks 0.82 1.1%

Buses 0.02 0.0%

Motorcycles 0.13 0.2%

Boats (Recreational) 1.47 2.0%

Distillate Fuel Oil (Diesel Fuel) 19.55 100.0%

Automobiles 0.16 0.8%

Light-Duty Trucks 1.05 5.4%

Heavy-Duty Trucks 15.66 80.1%

Buses 0.46 2.4%

Ships & Boats 1.53 7.8%

Locomotives 0.68 3.5%

Jet Fuel 12.53 100.0%

Aviation Gasoline 0.13 100.0%

General Aviation Aircraft 0.13 100.0%

Residual Fuel Oil 6.56 100.0%

Ships & Boats 6.56 100.0%

Natural Gas 0.59 100.0%

Automobiles 0.00 0.0%

Light-Duty Trucks 0.00 0.0%

Buses 0.00 0.0%

Pipeline 0.59 100.0%

LPG 0.04 100.0%

Light-Duty Trucks 0.03 72.0%

Heavy-Duty Trucks 0.01 28.0%

Buses 0.00 0.0%

TOTAL 114.44

The emissions from lubricants, less than 1% of the total, are not included.

Table 4. Florida CO

2

 Emissions from Fossil Fuel Combustion 

in Transportation Sub-sector (Percent Distribution)


[image: image14.emf]Fuel Type/Vehicle Type 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

Gasoline 52.25 52.12 52.83 55.82 56.38 57.96 58.43 59.36 61.71 63.61 65.35 65.93 68.45 69.63 73.40 75.57 76.45 75.04

Automobiles 30.54 28.31 28.05 30.83 29.87 33.03 33.09 33.32 34.65 35.33 36.30 36.64 37.76 36.69 38.61 39.07 41.51 40.28

Light-Duty Trucks 18.07 19.73 21.20 21.86 23.37 21.53 22.01 22.79 23.58 24.67 25.38 26.00 26.98 29.49 31.14 32.57 32.52 32.30

Heavy-Duty Trucks 2.00 2.06 1.99 2.06 2.05 2.13 2.08 2.00 2.19 2.22 2.28 2.23 2.38 2.07 2.24 2.25 0.82 0.82

Buses 0.07 0.07 0.07 0.08 0.07 0.07 0.07 0.07 0.07 0.08 0.07 0.06 0.06 0.06 0.09 0.09 0.02 0.02

Motorcycles 0.08 0.08 0.08 0.09 0.09 0.09 0.09 0.09 0.10 0.10 0.10 0.10 0.10 0.09 0.10 0.11 0.12 0.13

Boats (Recreational) 1.49 1.87 1.44 0.90 0.93 1.11 1.10 1.09 1.13 1.21 1.22 0.90 1.17 1.24 1.21 1.49 1.45 1.47

Distillate Fuel Oil (Diesel Fuel) 10.71 10.09 11.28 6.22 11.01 12.31 12.20 13.76 14.11 14.68 14.96 15.51 15.59 16.02 18.21 19.60 20.85 19.55

Automobiles 0.28 0.25 0.25 0.10 0.20 0.23 0.21 0.23 0.20 0.19 0.19 0.14 0.15 0.18 0.18 0.21 0.17 0.16

Light-Duty Trucks 0.49 0.52 0.60 0.24 0.55 0.56 0.55 0.66 0.63 0.65 0.24 0.58 0.59 0.83 0.84 0.97 0.88 1.05

Heavy-Duty Trucks 7.39 7.30 8.06 3.41 7.67 9.17 8.77 10.18 10.35 10.69 11.62 11.43 11.77 12.86 13.44 15.11 16.52 15.66

Buses 0.27 0.26 0.28 0.13 0.27 0.30 0.30 0.35 0.34 0.36 0.37 0.33 0.32 0.38 0.55 0.60 0.50 0.46

Ships & Boats 1.37 1.12 1.32 1.68 1.47 1.17 1.32 1.60 1.54 1.50 1.46 1.94 2.02 0.94 2.55 2.05 2.05 1.53

Locomotives 0.92 0.64 0.76 0.67 0.84 0.88 1.05 0.75 1.05 1.29 1.09 1.09 0.74 0.83 0.64 0.65 0.72 0.68

Jet Fuel 12.81 10.04 9.80 10.70 11.51 11.28 11.80 12.26 11.45 11.65 14.12 12.32 10.87 10.31 11.76 11.21 11.11 12.53

Aviation Gasoline 0.28 0.25 0.21 0.18 0.18 0.21 0.18 0.20 0.15 0.21 0.21 0.17 0.17 0.14 0.14 0.15 0.15 0.13

General Aviation Aircraft 0.28 0.25 0.21 0.18 0.18 0.21 0.18 0.20 0.15 0.21 0.21 0.17 0.17 0.14 0.14 0.15 0.15 0.13

Residual Fuel Oil 4.92 4.11 5.08 5.75 4.98 4.18 4.02 4.20 3.79 3.77 4.94 4.20 5.17 2.24 6.31 6.65 6.94 6.56

Ships & Boats 4.92 4.11 5.08 5.75 4.98 4.18 4.02 4.20 3.79 3.77 4.94 4.20 5.17 2.24 6.31 6.65 6.94 6.56

Natural Gas 0.16 0.20 0.26 0.26 0.32 0.43 0.35 0.33 0.23 0.40 0.44 0.40 0.63 0.58 0.61 0.56 0.66 0.59

Automobiles 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Light-Duty Trucks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Buses 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipeline 0.16 0.20 0.26 0.26 0.32 0.43 0.35 0.33 0.23 0.40 0.44 0.40 0.63 0.58 0.61 0.56 0.66 0.59

LPG 0.05 0.04 0.04 0.04 0.06 0.03 0.03 0.02 0.02 0.03 0.03 0.07 0.04 0.04 0.06 0.08 0.07 0.04

Light-Duty Trucks 0.02 0.02 0.02 0.02 0.03 0.02 0.01 0.01 0.01 0.01 0.02 0.03 0.01 0.02 0.02 0.06 0.05 0.03

Heavy-Duty Trucks 0.03 0.02 0.02 0.02 0.04 0.02 0.02 0.01 0.01 0.02 0.01 0.04 0.02 0.02 0.04 0.02 0.02 0.01

Buses 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TOTAL 81.19 76.85 79.50 78.97 84.45 86.39 87.00 90.13 91.46 94.34 100.06 98.61 100.91 98.97 110.48 113.81 116.23 114.44

The emissions from lubricants, less than 1% of the total, are not included.

Table 3. Summary of CO

2

 Emissions from Fossil Fuel Combustion in Transportation Sub-sector in Florida (MMTCO

2

E)


Table 5 shows the overall transportation CO2 emissions by transportation mode and vehicle type from 1990 through 2007.  Figure 8 shows the percent contributions for year 2007.  Automobiles account for 35 percent of the total CO2 emissions from the transportation sub-sector.  Light-duty trucks account for 29 percent.  Heavy-duty trucks account for 14 percent.  Aircrafts account for 11 percent.  Ships and boats account for 8 percent.  
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Solid Waste Disposal
Table 6 shows GHG emissions from solid waste disposal activities in Florida.  Figure 9 shows the emissions trend by gas for the period from 1990 to 2007.  As noted previously, the SIT does not account for emissions of CO2 from the burning of biogenic waste material.  The year-to-year variability in landfill methane (CH4) emissions as estimated by the SIT bears further investigation.
[image: image15.emf]1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

On-Road 59.23 58.63 60.63 58.83 64.21 67.14 67.17 69.71 72.12 74.32 76.58 77.59 80.15 82.69 87.27 91.06 93.15 90.94

Automobiles 30.82 28.55 28.30 30.93 30.07 33.25 33.29 33.54 34.85 35.52 36.49 36.78 37.90 36.87 38.80 39.28 41.68 40.44

Light-Duty Trucks 18.58 20.27 21.82 22.12 23.94 22.10 22.57 23.46 24.21 25.33 25.64 26.61 27.59 30.33 32.00 33.60 33.46 33.39

Heavy-Duty Trucks 9.42 9.39 10.07 5.49 9.76 11.32 10.86 12.19 12.55 12.93 13.91 13.70 14.18 14.95 15.72 17.38 17.36 16.50

Buses 0.34 0.33 0.35 0.20 0.34 0.38 0.37 0.42 0.41 0.44 0.44 0.40 0.39 0.44 0.65 0.69 0.53 0.49

Motorcycles 0.08 0.08 0.08 0.09 0.09 0.09 0.09 0.09 0.10 0.10 0.10 0.10 0.10 0.09 0.10 0.11 0.12 0.13

Aircraft 13.09 10.29 10.01 10.88 11.69 11.48 11.98 12.46 11.60 11.85 14.34 12.49 11.04 10.45 11.89 11.37 11.25 12.65

Ships and Boats 7.79 7.09 7.85 8.33 7.39 6.45 6.45 6.89 6.47 6.48 7.62 7.04 8.36 4.42 10.07 10.18 10.45 9.57

Locomotive 0.92 0.64 0.76 0.67 0.84 0.88 1.05 0.75 1.05 1.29 1.09 1.09 0.74 0.83 0.64 0.65 0.72 0.68

Pipelines 0.16 0.20 0.26 0.26 0.32 0.43 0.35 0.33 0.23 0.40 0.44 0.40 0.63 0.58 0.61 0.56 0.66 0.59

TOTAL 81.19 76.85 79.50 78.97 84.45 86.39 87.00 90.13 91.46 94.34 100.06 98.61 100.91 98.97 110.48 113.81 116.23 114.44

The emissions from lubricants, less than 1% of the total, are not included.

Table 5. Summary of CO

2

 Emissions from Transportation Sub-sector by Mode/Vehicle Type in Florida (MMTCO

2

E)                                                                                                                                                       
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 Emissions from Landfills (MMTCO

2

E)

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

Potential CH

4

7.291 7.642 7.973 8.177 8.352 8.549 8.716 8.877 9.081 9.306 9.69810.07310.39010.65110.96811.34111.62311.769

MSW Generation 6.814 7.142 7.451 7.642 7.805 7.990 8.146 8.296 8.487 8.697 9.063 9.414 9.711 9.95510.25110.59910.86310.999

Industrial Generation 0.477 0.500 0.522 0.535 0.546 0.559 0.570 0.581 0.594 0.609 0.634 0.659 0.680 0.697 0.718 0.742 0.760 0.770

CH

4

 Avoided -0.270 -0.453 -0.755 -1.111 -1.633 -1.693 -1.797 -2.575 -2.975 -3.149 -3.073 -3.263 -4.128 -3.635 -4.762 -4.458 -4.458 -4.499

Flare -0.238 -0.421 -0.723 -1.078 -1.601 -1.661 -1.765 -2.276 -1.855 -1.857 -1.853 -1.609 -2.404 -2.105 -2.851 -2.934 -2.934 -2.976

Landfill Gas-to-Energy -0.032 -0.032 -0.032 -0.032 -0.032 -0.032 -0.032 -0.299 -1.120 -1.292 -1.221 -1.654 -1.724 -1.529 -1.911 -1.524 -1.524 -1.523

Oxidation at MSW Landfills -0.654 -0.669 -0.670 -0.653 -0.617 -0.630 -0.635 -0.572 -0.551 -0.555 -0.599 -0.615 -0.558 -0.632 -0.549 -0.614 -0.640 -0.650

Oxidation at Industrial Landfills -0.048 -0.050 -0.052 -0.053 -0.055 -0.056 -0.057 -0.058 -0.059 -0.061 -0.063 -0.066 -0.068 -0.070 -0.072 -0.074 -0.076 -0.077

Total CH

4

 Emissions 

6.319 6.470 6.496 6.359 6.047 6.171 6.227 5.671 5.495 5.542 5.962 6.128 5.636 6.315 5.586 6.195 6.449 6.543

CO

2

 and N

2

O Emissions from Waste Combustion (MMTCO

2

E)

Gas/Waste Product  1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

CO

2

1.433 1.316 1.812 1.947 2.351 2.344 2.521 1.937 1.870 2.041 2.039 3.096 4.102 4.176 4.323 4.163 3.717 3.713

Plastics 0.961 0.884 1.211 1.305 1.557 1.563 1.681 1.307 1.263 1.398 1.386 2.097 2.777 2.807 2.957 2.877 2.5432.5004

Synthetic Rubber  0.209 0.187 0.248 0.260 0.310 0.279 0.296 0.219 0.208 0.215 0.219 0.340 0.445 0.455 0.459 0.430 0.3780.4068

Synthetic Fibers  0.263 0.244 0.353 0.382 0.483 0.502 0.544 0.412 0.400 0.428 0.433 0.659 0.880 0.914 0.906 0.856 0.7950.8054

N

2

O

0.054 0.045 0.063 0.063 0.076 0.075 0.075 0.056 0.053 0.056 0.056 0.079 0.102 0.104 0.104 0.094 0.0840.0844

Total CO

2

 and N

2

O Emissions

1.487 1.360 1.875 2.010 2.427 2.419 2.596 1.994 1.924 2.097 2.094 3.174 4.204 4.279 4.427 4.257 3.801 3.797

Table 6. Summary of GHG Emissions from Solid Waste in Florida (MMTCO

2

E)


Agricultural Activities
Table 7 and Figure 10 show the GHG emissions from agriculture-related sectors, which include methane (CH4) emissions from enteric fermentation and nitrous oxide (N2O) emissions from soil management practices.

On average, CH4 produced through the process of enteric fermentation accounts for less than 1 percent of the gross GHG emissions in Florida, with emissions of 2.9 MMTCO2E in 1990 and 2.7 MMTCO2E in 2007.  The majority of emissions from enteric fermentation are attributable to beef and dairy cattle.  
N2O from agricultural soil management activities accounted for nearly 3.0 MMTCO2E in 1990 and 2.4 MMTCO2E in 2007, representing roughly 1 percent of the gross GHG emissions in Florida.  Direct and indirect emissions from agricultural soils decreased by 14 and 30 percent, respectively, resulting in an overall decrease of 18 percent.  The major sources of the direct emissions are fertilizers and livestock, while leaching/runoff of fertilizers and animal waste is the dominant source of the indirect emissions. 
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1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

Enteric Fermentation 2.93 2.95 2.99 2.98 3.07 3.13 2.99 2.94 2.81 2.74 2.74 2.69 2.66 2.68 2.70 2.68 2.65 2.72

Manure Management 0.76 0.75 0.73 0.74 0.78 0.76 0.73 0.77 0.79 0.74 0.75 0.75 0.71 0.70 0.68 0.69 0.68 0.67

Ag Soils 2.95 2.90 2.74 3.03 2.58 2.65 2.89 2.54 2.64 2.44 2.65 2.77 2.64 2.58 2.56 2.62 2.71 2.43

Rice Cultivation 0.06 0.11 0.12 0.12 0.12 0.12 0.11 0.10 0.10 0.11 0.09 0.07 0.07 0.05 0.06 0.02 0.04 0.03

Agricultural Residue Burning 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

TOTAL 6.72 6.72 6.60 6.89 6.57 6.67 6.74 6.37 6.36 6.04 6.24 6.29 6.10 6.02 6.01 6.02 6.09 5.86

Table 7. Summary of GHG Emissions from Agriculture in Florida (MMTCO

2

E)
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Table 1. Summary of GHG Emissions by Gas and Sector in Florida (MMTCO

2

E)


Carbon Flux from Land-Use Change and Forestry

The SIT includes the sector, “carbon flux from land-use change and forestry operations.” This sector is intended to reflect year-to-year changes in the amount of carbon stored in aboveground biomass, belowground biomass, dead wood, leaf litter, and soil organic carbon.  The carbon in forest products (wood and paper) and long-term storage of carbon from disposed forest products in landfills are also included.  The SIT-computed emissions for this sector for the 1990-2007 period show values on the order of +30 MMTCO2E, where negative values represent net sequestration of carbon as a result of land-use changes and forestry operations in a given year.
While potentially significant, the results for this sector are based on very limited data and are not considered usable for analyzing trends.  Therefore, the department has not included the GHG emissions, or sinks, from this sector in this report.  
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