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Global Warming 101Global Warming 101

•• Climate change is a fact.Climate change is a fact.
•• IPCC: warming is directly related to IPCC: warming is directly related to 

greenhouse gas concentrations.greenhouse gas concentrations.
•• Forces of nature alone do not account Forces of nature alone do not account 

for rise in carbon dioxide. for rise in carbon dioxide. 



IPCC Working Group I Technical Summary IPCC Working Group I Technical Summary 
Figure TS.23Figure TS.23



Greenhouse GasesGreenhouse Gases
Carbon Dioxide (CO2)Carbon Dioxide (CO2): : 

•• Combustion of fossil fuels, solid waste, trees and wood Combustion of fossil fuels, solid waste, trees and wood 
products.products.

•• chemical reactions (e.g., manufacture of cement). chemical reactions (e.g., manufacture of cement). 
Methane (CH4)Methane (CH4): : 

•• Production and transport of coal, natural gas, and oil. Production and transport of coal, natural gas, and oil. 
•• Livestock and other agricultural practices. Livestock and other agricultural practices. 
•• Decay of organic waste in municipal solid waste landfills.Decay of organic waste in municipal solid waste landfills.

Nitrous Oxide (N2O)Nitrous Oxide (N2O): : 
•• Agricultural and industrial activitiesAgricultural and industrial activities
•• Combustion of fossil fuels and solid waste.Combustion of fossil fuels and solid waste.

Fluorinated GasesFluorinated Gases: Hydrofluorocarbons, perfluorocarbons, and : Hydrofluorocarbons, perfluorocarbons, and 
sulfur hexafluoride. sulfur hexafluoride. 

•• Substitutes for Substitutes for ozoneozone--depleting substancesdepleting substances (i.e., CFCs, HCFCs, (i.e., CFCs, HCFCs, 
and halons).and halons).

•• Emitted in smaller quantities, High Global Warming Potential Emitted in smaller quantities, High Global Warming Potential 
gases (gases (““High GWP gasesHigh GWP gases””).).



Greenhouse GasesGreenhouse Gases



Methane from Landfills (weMethane from Landfills (we’’re #1!)re #1!)

•• Largest anthropogenic CHLargest anthropogenic CH44 source in the USsource in the US

US Emissions Inventory 2005: Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990-2003



Carbon Mitigation Through TradingCarbon Mitigation Through Trading

•• Compliance Market: Kyoto Protocol basedCompliance Market: Kyoto Protocol based--
Clean Development Mechanism (CDM)Clean Development Mechanism (CDM)

•• Voluntary Market: NonVoluntary Market: Non--Kyoto (North Kyoto (North 
American) market based on voluntary American) market based on voluntary 
reductions.  reductions.  

•• The Chicago Climate Exchange (CCX): The Chicago Climate Exchange (CCX): 
Recent spot price at Recent spot price at $5.40$5.40 (down from high (down from high 
of $7.40), compared to roughly of $7.40), compared to roughly €€27 (27 ($40$40
US) per mtCOUS) per mtCO22e in compliance markets.e in compliance markets.





Beginning a Carbon Offset Project Beginning a Carbon Offset Project 

•• Identify the program that works for you.Identify the program that works for you.
•• Know the rulesKnow the rules

–– CCX: CCX: 
http://www.chicagoclimatex.com/docs/offsets/Landfillhttp://www.chicagoclimatex.com/docs/offsets/Landfill
_Gas_Protocol.pdf_Gas_Protocol.pdf

–– CCAR: CCAR: 
http://www.climateregistry.org/resources/docs/protochttp://www.climateregistry.org/resources/docs/protoc
ols/project/landfill/Landfill_Project_Reporting_Protocolols/project/landfill/Landfill_Project_Reporting_Protocol
_v1.0_Nov.07.pdf_v1.0_Nov.07.pdf

–– CDM: CDM: 
http://cdm.unfccc.int/UserManagement/FileStorage/Fhttp://cdm.unfccc.int/UserManagement/FileStorage/F
533IMIDQ5RYD9I7V715HJFL8G0LH6533IMIDQ5RYD9I7V715HJFL8G0LH6



Protocol Pros and ConsProtocol Pros and Cons

Points to consider: Points to consider: 
•• Global Warming Potential.  Global Warming Potential.  
•• Open versus enclosed flares.  Open versus enclosed flares.  
•• Definition of Definition of ““VoluntaryVoluntary”” system.system.
•• Length of programLength of program



Verification ProcessVerification Process
DOCUMENT, DOCUMENT, DOCUMENTDOCUMENT, , DOCUMENTDOCUMENT

•• Cutoff start date for methane destruction.Cutoff start date for methane destruction.
•• Destruction before this date may need to be Destruction before this date may need to be 

subtracted from the total.subtracted from the total.
•• Small Small ““ventvent”” flare installation dates are hard flare installation dates are hard 

to document, and flow meter data is to document, and flow meter data is 
typically not available.typically not available.



= 1,500 SCFM



= 90 SCFM???



Eligibility depends on voluntary Eligibility depends on voluntary 
statusstatus

•• No credit for carbon reductions mandated by No credit for carbon reductions mandated by 
law.law.

•• Provide permitting files Provide permitting files AND AND related related 
correspondence.correspondence.

–– Design Capacity Design Capacity 
–– Tier 1 & 2 NMOC Reports. Tier 1 & 2 NMOC Reports. 

•• States may be more stringent than EPA. States may be more stringent than EPA. 
•• Sites required to control methane may still be Sites required to control methane may still be 

eligible.eligible.



Go With the FlowGo With the Flow
•• ContinuousContinuous
•• AccurateAccurate
•• StandardizedStandardized
•• Know your meterKnow your meter





Methane Gas AnalyzersMethane Gas Analyzers

•• Continuous methane measurement is the Continuous methane measurement is the 
goal.goal.

•• Monthly readings at a minimum.Monthly readings at a minimum.
•• Measurement after the blower discharge IF Measurement after the blower discharge IF 

SAFE TO DO SO.  SAFE TO DO SO.  



Data Logging and RecordingData Logging and Recording

•• Circular chartsCircular charts
•• Strip chartsStrip charts
•• PaperlessPaperless
•• SCADASCADA
•• Continuous flow and flare temperature.  Continuous flow and flare temperature.  



Calibration Records: Flow and Calibration Records: Flow and 
MethaneMethane

•• Annual flow meter calibration. Annual flow meter calibration. 
•• Quarterly flow field checks.Quarterly flow field checks.
•• GEMGEM--500/2000 should be calibrated daily.500/2000 should be calibrated daily.
•• InIn--line analyzers per manufacturerline analyzers per manufacturer’’s s 

recommendations AT A MINIMUM.recommendations AT A MINIMUM.
•• Some units experience drift within days or Some units experience drift within days or 

weeks, not months.weeks, not months.



““Early ActionEarly Action”” Credits from NSPS SitesCredits from NSPS Sites

•• System expansion ahead of System expansion ahead of ““2 year/5 2 year/5 
yearyear”” rule.rule.

•• Provide asProvide as--built drawings showing built drawings showing 
–– cell boundaries, with dates of operation,cell boundaries, with dates of operation,
–– LFG well/header line locations, and LFG well/header line locations, and 
–– Flow and methane measurement locations.Flow and methane measurement locations.



ConclusionConclusion

•• Landfills are largest US emitters of methane.Landfills are largest US emitters of methane.
•• Carbon trading may reduce the impacts of global Carbon trading may reduce the impacts of global 

warming.warming.
•• Several trading programs available to landfills.Several trading programs available to landfills.
•• Verification process is not easy or automatic.Verification process is not easy or automatic.
•• Documentation is critical to successful Documentation is critical to successful 

verificationverification



Contact us at:Contact us at:

Matt Lamb, Project ScientistMatt Lamb, Project Scientist
CCX Approved Landfill Methane VerifierCCX Approved Landfill Methane Verifier

(919) 828(919) 828--0577 ext. 1210577 ext. 121
matt@rsgengineers.commatt@rsgengineers.com
www.rsgengineers.comwww.rsgengineers.com


