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The highlighted greenhouse gases in Table 1 are directly related to waste: production, transportation and disposal.   The first column states the gas, the second shows the life span of each particular gas.  The third column shows its global warming potential (the methane molecule has 21 times more heat trapping ability than carbon dioxide).  

Information on greenhouse gases associated with waste
Table 1.   Global Warming Potentials and Atmospheric Lifetimes (Years) 

	Gas
	Atmospheric Lifetime
	GWPa

	Carbon dioxide (CO2)
	50-200
	1

	Methane (CH4)b
	12±3
	21

	CF4 (associated w/ al production industry)
	50,000
	6,500

	C2F6                   “                “                 “                   “
	10,000
	9,200


The following text gives a brief description of the origin of these gases

Carbon Dioxide (CO2)

Carbon dioxide is released to the atmosphere when solid waste, fossil fuels (oil, natural gas, and coal), and wood and wood products are burned.
Methane (CH4)   From: http://www.epa.gov/methane/sources.html#anthropogenic
Methane is emitted from a variety of both human-related (anthropogenic) and natural sources. Human-related activities include fossil fuel production, animal husbandry (enteric fermentation in livestock and manure management), rice cultivation, biomass burning, and waste management. These activities release significant quantities of methane to the atmosphere. It is estimated that 60% of global methane emissions are related to human-related activities (IPCC, 2001c). Natural sources of methane include wetlands, gas hydrates, permafrost, termites, oceans, freshwater bodies, non-wetland soils, and other sources such as wildfires.

Methane emission levels from a source can vary significantly from one country or region to another, depending on many factors such as climate, industrial and agricultural production characteristics, energy types and usage, and waste management practices. For example, temperature and moisture have a significant effect on the anaerobic digestion process, which is one of the key biological processes that cause methane emissions in both human-related and natural sources. Also, the implementation of technologies to capture and utilize methane from sources such as landfills, coal mines, and manure management systems affects the emission levels from these sources. 

Emission inventories are prepared to determine the contribution from different sources. The following sections present information from inventories of U.S. man-made sources and natural sources of methane globally. For information on international methane emissionf from man-made sources, visit the International Analysis section of this web site.

Human-related Sources

In the United States, the largest methane emissions come from the decomposition of wastes in landfills, ruminant digestion and manure management associated with domestic livestock, natural gas and oil systems, and coal mining.

Perfluorocarbons (PFCs) CF4 , C2F6 from:  http://www.epa.gov/highgwp/scientific.html
Primary aluminum production and semiconductor manufacture are the largest known man-made sources of two perfluorocarbons – CF4 (tetrafluoromethane) and C2F6 (hexafluoroethane). The GWP of CF4 and C2F6 emissions is equivalent to approximately 6,500 and 9,200 tonnes, respectively. PFCs are also relatively minor substitutes for ozone-depleting substances (ODSs).

PFCs have extremely stable molecular structures and are largely immune to the chemical processes in the lower atmosphere that break down most atmospheric pollutants. Not until the PFCs reach the mesosphere, about 60 kilometers above Earth, do very high-energy ultraviolet rays from the sun destroy them. This removal mechanism is extremely slow and as a result PFCs accumulate in the atmosphere and remain there for several thousand years. The estimated atmospheric lifetimes for CF4 and C2F6 are 50,000 and 10,000 years respectively. Measurements in 2000 estimate CF4 global concentrations in the stratosphere at over 70 parts per trillion (ppt). Recent relative rates of increase in concentrations for two of the most important PFCs are 1.3% per year for CF4 and 3.2% per year for C2F6 (IPCC, 2001 

Table 2  shows sources of methane in the United States.

Table 2.   U.S. Methane Emissions by Source (TgCO2 Equivalents)
	Source Category 
	1990
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Landfills
	172.2
	147.4
	138.5
	134.0
	130.7
	126.2
	126.8
	131.2

	Natural Gas Systems
	128.3
	133.6
	131.8
	127.4
	132.1
	131.8
	130.6
	125.9

	Enteric Fermentation
	117.9
	118.3
	116.7
	116.8
	115.6
	114.5
	114.6
	115.0

	Coal Mining
	81.9
	62.6
	62.8
	58.9
	56.2
	55.6
	52.4
	53.8

	Manure Management
	31.2
	36.4
	38.8
	38.8
	38.1
	38.9
	39.3
	39.1

	Wastewater Treatment
	24.8
	31.7
	32.6
	33.6
	34.3
	34.7
	35.8
	36.8

	Petroleum Systems
	20.0
	18.8
	18.5
	17.8
	17.6
	17.4
	17.1
	17.1

	Rice Cultivation
	7.1
	7.5
	7.9
	8.3
	7.5
	7.6
	6.8
	6.9

	Stationary Sources
	7.8
	7.4
	6.9
	7.1
	7.3
	6.7
	6.4
	6.7

	Abandoned Coal Mines
	6.1
	8.1
	7.2
	7.3
	7.7
	6.9
	6.4
	6.4

	Mobile Sources
	4.8
	4.0
	3.9
	3.6
	3.4
	3.1
	2.9
	2.7

	Petrochemical Production
	1.2
	1.6
	1.7
	1.7
	1.7
	1.4
	1.5
	1.5

	Iron and Steel
	1.3
	1.3
	1.2
	1.2
	1.2
	1.1
	1.0
	1.0

	Agricultural Residue Burning
	0.7
	0.8
	0.8
	0.8
	0.8
	0.8
	0.7
	0.8

	Total for U.S. 
	605.3
	579.5
	569.3
	557.3
	554.2
	546.7
	542.3
	544.9


Source: US Emissions Inventory 2005: Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990-2003
Bibliography for further reading and links for information for educating the public

Warm model (waste reduction model): web based calculator
http://yosemite.epa.gov/oar/globalwarming.nsf/WARM?openform
For assistance using the WARM calculator:


Henry Ferland, Coordinator


OSW's Climate and Waste Program


(703) 308-7269


USEPA


1200 Pennsylvania Ave. NW


MC:5306W


Washington, DC  20460


www.epa.gov/mswclimate
Background Documents for Solid Waste Management and GHG Reporting

http://yosemite.epa.gov/oar/globalwarming.nsf/content/ActionsWasteToolsSWMGHGreportbackground.html
Smart waste management makes dollars and sense in mitigating climate change.
http://www.forester.net/mw_0209_playing.html
By Jan Canterbury 

Statistics on Recyclables
http://www.epa.gov/epaoswer/non-hw/muncpl/comm.htm
A one-stop source for outreach materials designed to inform the public about global warming
http://yosemite.epa.gov/oar/globalwarming.nsf/content/ResourceCenterPublicationsOutreachMaterial.html#basic
EPA Publication Office (for ordering free materials)

EPA New England, customer call center

Region 1-  One Congress Street

Suite 1100

Boston, MA. 02114-2023
Tel #
(800) 490.9198
Find information on the relationship between solid waste and climate change, as well as sources for information on climate change in general.
General Information on the Link Between Solid Waste and 

 HYPERLINK "http://yosemite.epa.gov/oar/globalwarming.nsf/content/ActionsWasteBasicInfoGeneral.html" \t "_parent" Climate Change. 


Find out how waste managers measure the GHG impacts of various waste management options.
Measuring Greenhouse Gas Emissions from Waste. 


Look through descriptions of federal, state, and local efforts underway to combat climate change.
National, State, and Local Efforts. 

Biodiesel (wholesale): 
http://www.worldenergy.net/ 
http://www.spragueenergy.com/ 

Grease Conversion Kits: 
http://www.greasel.com/Big-Rigs.html 
http://www.greasecar.com/
Voluntary diesel retrofit program: EPA
http://www.epa.gov/otaq/retrofit/sitemap.htm
Idle Free Campaign: Rick Gregg 

rhgregg@aol.com
  DEP Presents a Municipal Workshop:  Planning an Idling Reduction Campaign
DEP is offering a free workshop on how to plan and implement a municipal idling reduction campaign.  Two workshops have been scheduled; directions included on reverse side:
Thursday, February 2, 2006 
 9:30am to noon, DEP Northeast Regional Office, Wilmington
Tuesday, February 7, 2006 
        
9:30am to noon, City of Chicopee Department of Public Works 

The workshops are offered in conjunction with DEP’s Idling Reduction Toolkit grant awarded to 17 Massachusetts cities and towns, and attendance is mandatory as a condition of the grant.  Municipalities that did not receive this grant are encouraged to attend and to apply for the grant in FY07.  
At the workshop you will hear about other successful programs, preview idling reduction toolkit materials and begin to develop program implementation ideas for your community.   The workshop will feature five speakers: 
· Rick Gregg, Chairman of the "Idle-Free" Campaign of the American Lung Association of Massachusetts and Founder/coordinator, Idle-Free Campaign, Lenox, Mass. 

· Pamela Irwin, Town of Danvers Department of Public Works

· Lauren Abber, “Idle-Free” Campaign, American Lung Association

· Julie Ross, Mass DEP, diesel idling reduction enforcement coordinator;

· Tina Klein, Mass DEP, idling reduction grant coordinator

Rick Gregg and Pamela Irwin will talk about their experiences setting up idling reduction programs in two very different communities. Their experiences and insights will be valuable to anyone wishing to start up their own idling reduction program.  Lauren Abber and Rick Gregg will describe the American Lung Association’s new idling reduction initiative.  Julie Ross has conducted numerous trainings for school bus transportation companies.  She will also discuss the laws and regulations governing vehicle idling and application of different enforcement strategies.  Tina Klein will review the components of DEP’s idling reduction toolkit and how to use them.
Registration is open to municipal and community representatives.  Board of Health representatives are strongly encouraged to attend.  DEP idling reduction toolkit grantees will be given first priority. 
Please register by contacting Tina Klein ((617)292-5704 or tina.klein@state.ma.us) by January 27, 2006. 

Directions to DEP Northeast Regional Office, Wilmington: 
205B Lowell Street
Wilmington, Massachusetts 01887/dep/about/region/nerodir.htm 

Main telephone: 978-694-3200
Main fax: 978-694-3499 

From Boston and Route 128 (I 95)
Take Route 93 North to Exit 38.
Turn right at the end of the ramp and proceed west toward Wilmington on Rte 129.
Turn left at the second traffic light onto Woburn Street.
Turn right at the first driveway which is a very short distance from the intersection.

From the North
Take Route 93 South to Exit 38.
Turn left at the end of the ramp and proceed west toward Wilmington on Rte 129.
Turn left at the second traffic light onto Woburn Street.
Turn right at the first driveway which is a very short distance from the intersection. 
Directions to Chicopee Department of Public Works, Conference Room 
115 Baskin Drive 
Chicopee, Massachusetts 
(413) 594-3557  
Take Mass Pike to Exit #6. 
Turn left at the light onto 291 West--but try to be in the right lane. 
Take the very first exit (Fuller Road). 
Turn right at the light onto Fuller Road and go about 1/2 mile. 
Look for the Package Store at the corner of Baskin Road. 
Turn Right at the DPW sign and go to the end of the road. DPW is on the right. 
The DPW building is about a 5 minute drive from the MA Pike exit. 

Tina Klein 
Household Hazardous Waste Program Manager 
Bureau of Waste Prevention 
Mass. Department of Environmental Protection 
617-292-5704 

