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Why are GHG buyers interested in 
landfills?

• Methane has a global warming 
potential 21 times that of CO2

• Destruction of methane easily 
verifiable

• Relatively clear test for additionality
- not required to collect LFG

• Technology and market drivers 
already exist for LFG collection and 
control



What are GHG buyers looking for?

• Project must be “voluntary”
– LFG collection and control must not 

be required by NSPS, EG, 
NESHAP or state or local mandate

– Recently installed or no GCCS  
preferred.  Must demonstrate  
GCCS was installed for voluntary
reasons

• Must own green attributes of 
LFG



What are GHG buyers looking for? 
(cont.)

• GCCS operational date.  
Different dates under 
different protocols
– 1/1/99 - CCX 
– 1/1/01 - CCAR 
– 1/1/02 – VCS 2007
– 12/20/05 – RGGI

• Some purchasers want 
later start-up dates (e.g., 
2005+) due to potentially 
higher value.



What markets are available?

• Voluntary Markets
– Currently where most of the activity occurs
– Chicago Climate Exchange (CCX)
– Over the Counter (OTC)
– RFP process to sell GHG credits or projects

• Compliance Markets
– Rapidly evolving, could become                    

dominant markets 
– Regional Greenhouse Gas Initiative (RGGI)

• Regional cap-and-trade program in ten 
Northeast and Mid-Atlantic states

– Federal cap and trade legislation



Opportunities for landfills in the 
voluntary market - CCX

• CCX 
– Integrated GHG emissions registry 

and trading system
– Its members make a voluntary but 

legally binding commitment to reduce 
GHG emissions 4% from a baseline 
period (1998-2001) by 2006 and 6% 
by 2010 

– Trades Carbon Financial Instruments 
(CFI) -Currently trading at ~ $6.50 / 
tonne of CO2e



Potential advantages and 
disadvantages of CCX

• Advantages
– Easy on-line financial transaction for CFIs
– Transparent pricing for CFIs
– Relatively lenient methodology & easy application process

• GCCS can be installed as early as 1/1/99
– Older GHG credit “vintages” still have significant value

• Disadvantages
– Non-transparent process – CFIs traded as a commodity, w/o 

project information. Questionable soil sequestration projects.  
– May require a contractual obligation to reduce GHG emissions 
– Owner responsible for GCCS investment costs 
– Potentially lower pricing, and higher transaction costs
– Cannot sell forward w/o GHG reduction obligations



Opportunities for landfills in the 
voluntary market - OTC

• OTC GHG Project / Credit Buyers
– Carbon Asset Developers - Entities that develop, 

invest/acquire, construct, operate and aggregate 
GHG projects & trade the credits 

– Originators – Entities that  purchase GHG credits in 
a LT agreement, aggregate and trade the credits

– Brokers 

• Trade Verified Emissions Reductions (VERs)
• Most commonly used standards (protocols)

– Voluntary Carbon Standard 2007  (1/1/02)
– California Climate Action Registry (1/1/01)
– GE AES Greenhouse Gas Services (1/1/00)
– CCX (1/1/99)

www.natsource.com



Advantages and disadvantages of the 
OTC  approach

• Advantages
– Potentially higher pricing for GHG
– Potentially lower transaction pricing 
– No requirements of seller to reduce GHG 

emissions footprint
– Can sell GHG credits forward
– May provide CAPEX and OPEX for GCCS
– Less bureaucracy

• Disadvantages
– Difficult to discover market price
– Confidential contract negotiation process 
– Public entities may require RFP for GHG 

rights/credits
– Because buyers are highly sophisticated, small 

landfills may require outside assistance



Opportunities for landfills in the 
compliance market

• RGGI
– Limits or “caps” C02 emissions from 

power plants 25 MW+), beginning 
1/1/09

– Landfill GCCS - installed no earlier 
than 12/20/05 

– State allocation auctions begin 6-08
– Not clear whether there will be 

significant demand (or price) 



Obstacles to GHG projects

• Concerns by public sector regarding need for 
public procurement

• Distrust of project developers, given the history 
of landfills giving LFG rights away for LFGE 
projects

• No clear understanding about what the GHG 
credits are worth

• Belief that GHG credit prices will go up



Quantification and Verification of 
Carbon Credits

• Measurement of methane content

• Measurement of LFG flow rate
• Control system efficiency and operation

• Calculations
• Recordkeeping

• Third-party verification



Measurement of Methane Content

• Continuous or periodic LFG sampling
– GEM-500, GEM-2000
– ASTM Methods
– EPA Methods



Measurement of LFG Flow Rate

• On-line measurement of eligible LFG flow 
rate before control device
– SWANA manual of practice for landfill gas 

operations and maintenance
– API, ASME, AGA methods



Control System Efficiency and 
Operation

• Default Methane Destruction Efficiency
– Open Flares (50% - 100%)
– Enclosed Flares (90% - 100%)
– Other combustion devices (98% - 100%)
– Injection into NG Pipeline (98% - 100%)

• Source testing to determine efficiency
– May provide higher destruction efficiency

• Monitor control device operation and 
operating parameters to ensure continuous 
destruction of methane



Calculations

• Inputs:  Methane flow rate, 
combustion efficiency, 
hours of operation

• Carbon Credit = Methane 
flow * destruction efficiency 
* global warming potential 
* constants = Offset (metric 
ton of CO2e)



Recordkeeping

• Documents to support eligibility
• Collection, control, and monitoring system 

information
• Methane concentration
• LFG flow
• Control system efficiency
• Control system operation
• Calculation of carbon credits
• Monitor calibration (VERY IMPORTANT!)
• Third-party verification report



Third-Party Verification

• Ownership of LFG rights

• Eligibility of LFG stream for carbon credits
• Conformance of monitoring system

• Review of calculations
• Review of records and recordkeeping 

procedures

• If approved, deliver to market



Landfill Background

• Landfill located in Gardner, Massachusetts

• Landfill owned by City of Gardner

• Landfill is 30 acres in size, just under 2.5 Mg waste in place



Landfill Background

• Facility is not subject to NSPS, facility was never 
issued order by MADEP to control odors or collect 
LFG

• Landfill operated since 1970’s, closed to waste in 
2005, capped in 2006

• History of odor issues and regulatory pressure to 
control odors

• SCS has provided LFG services at site since 2004



LFG Collection System

• Early gas control (1997+) by passive vents and vent flares 
at old, now abandoned vents and leachate cleanouts 

• Initial Collection System and Flare Installed in 2002-2003

• Active gas collection operation started in September 2003

• Additional gas wells and collection system installed in 
2004 and 2005

• Gas collection system completed in 2005, covers 90+ 
percent of landfill footprint 



Flare System

• Permanent Flare: 700 scfm Utility 
Flare

• Second temporary utility flare 
operated 2005 to 2007 for 
supplemental LFG collection

• Perm. Flare had digital recorder 
and orifice plate flow meter  

• Perm. flare had new mass flow 
meter and new recorder installed 
April 2007

• Temporary flare had mass flow 
meter with no recorder



Project Eligibility

• Selection of Chicago Climate Exchange (CCX)

• Site not subject to NSPS

• Gas system is ‘voluntary’ not installed under state/local 
regulation or regulatory order 

• Gas system commenced operation after January 1, 1999

• City has clear ownership of LFG and green attributes

• City does not have significant GHG emissions, initially 
projected at less than 25,000 tons CO2e per year



CCX Membership Categories

• Full Member - must pledge emission reductions

• Associate Member - must pledge emission reductions

• Offset Provider – Owners of GHG Offset Projects
– Must be CCX member or have ‘no significant’ emissions (i.e.< 5,000 ton CO2e)

– Municipal landfill offset provider

• Offset Aggregators - Entities that serve as the administrative representative 
for multiple offset-generating projects.

• Liquidity Providers - Entities or individuals who trade on CCX for purposes 
other than complying with the CCX Emission Reduction Schedule, 

• Exchange Participants – not in CCX program, purchase offsets to retire



CCX Municipal Offset Provider

• Special category developed by CCX to encourage municipally 
owned landfill gas offset projects to join

• Cap on Annual Emissions:  Municipality must have total annual emissions less 
than 25,000 tons CO2e per year

• Cap on Trading:  Project can sell a maximum of 50,000 CFIs per year

• Must ‘retire’ 10% of all registered credits each year

• No forward trading (i.e. future credits)

• Offset Registration Fees: $0.15 per metric ton

• Trading Fees: $0.05 per metric ton
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