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Presentation Overview

ÅEmission Trading 101 and GHG Markets

ÅVoluntary Market Participants

ÅGHG Credit Development Process

ÅReview of GHG Credit Development From 

Landfills



GHG Markets, How Do They Work?



What GHG Markets Exist?

ÅVoluntary Markets
ïCurrently where most of the activity occurs

Å65.0 Million Tonnes in 2007 

ïChicago Climate Exchange (CCX)

Å22.9 Million Tonnes in 2007

ïOver the Counter (OTC)

Å42.1 Million Tonnes in 2007

ÅCompliance Markets
ïCalifornia AB-32

ïRegional Greenhouse Gas Initiative (RGGI)

ÅRegional cap-and-trade program in ten Northeast and 
Mid-Atlantic states (units >25 MW)

ïFederal Program??



Voluntary Markets or Mechanisms

Å Chicago Climate Exchange (CCX)

ïStructured and closely monitored cap-and-
trade system the entities voluntarily join. 

ÅOver the Counter (OTC) Approach
ï Fragmented group of voluntary transactions 

that are not responding to any caps and are 
not coordinated in a formal exchange. 

ï Auction/Request for Proposal



What is the ñwidgetò here?

ÅGHG markets trade metric tons of carbon 

dioxide equivalent (CO2e)

Å1 ton CO2 = 1 ton CO2e

Å1 ton CH4 = 21 tons CO2e 

ïFor most markets, methane GWP of 21 used, 

from 1996 IPCC Report

ïCurrent IPCC Report (AR4) indicates CH4 has a 

GWP 25 times greater than that of CO2e

Å1 ton SF6 = 22,800 tons CO2e



Who is Buying?

ÅCorporations, Businesses, & Institutions
ïGrowing consumer demand for environmentally 

responsible companies

ïCompetitive Positioning/Market Value for ñgreenò 
organizations

ïEnvironmental Stewardship/Corporate responsibility

ïCompliance/Economic Risk Mitigation

ïSettlement agreements for new coal plants

ÅInvestors considering long-term position 
and $$$



Who is Buying (cont.)
ÅIndividuals (through retail GHG providers)

ïTerraPass: Purchased offsets and RECs from LFG 

projects at 

Å CrossRoads LF, ME

Å Bavarian LF, KY

Å Tontitown LF, AR 

ÅCatawba Co. LF, NC

ïCarbonFund: Purchased offsets from LFG projects at

Å New Bedford LF, MA

Å North Country LF, NH

ïAtmosclear: Purchased offsets from LFG projects at

Å Des Plains LF, Illinois





What is Supplying the Market?

ÅRenewable energy projects

ÅMethane reduction projects

ïLandfill gas

ïCoal Mine Methane

ïAnaerobic Digestion at feedlot operations

ÅForestry Projects

ÅEnergy Efficiency Projects

ÅSoil Carbon Projects (no-till)

ÅIndustrial gas reduction process (e.g., SF6)



What are GHG Credits Selling For?

ÅEvaluate Current Market Value 

(Nov/Dec. 2008)

ï$8.10 forestry-based

ï$8.00 methane-based

ï$6.70 energy efficiency 

ï$6.10 renewable energy



Trends in GHG Pricing

Program $/Tonne

CO2e 
July/Aug 08

$/Tonne

CO2e 
Nov / Dec 08

$/Tonne

CO2e 
Jan / Feb 09

CAR $10.80 $8.20 $6.80

VCS $7.20 $6.20 $3.70

CCX Exchange $3.75 $1.70 $1.70 
(Currently 

$1.45)

CCX (Bilateral) $3.75 $4.20 $2.90

RGGI / $3.75 -

$4.15*

$3.50 ï

$3.93*

Source - New Carbon Finance ïVoluntary Market Research Note

* Source ïTFS Energy Carbon Market Report Feb 2009



GHG Credit Quality Impacts the 

Price

ÅHigh quality projects would be new, 

voluntary, located in a compliance market 

area, and clearly additional.

ÅBuyers also like ñcharismaticò projects that 

promote sustainability (e.g., reforestation, 

renewable energy)

Å Strict verification procedures also attractive

ï e.g., CAR, VCS, Gold Standard



GHG Credit Development Process

ÅProject identified and analyzed

ÅDue Diligence ïProject Agreements

ÅSelection of Standard and Protocol

ÅDevelopment of Project Application or 

Design Document

ÅValidation of Project

ÅGeneration and Quantification of Credits

ÅVerification of Credits

ÅRegistration/Transaction



Standards and Protocols Define 

Requirements for Market Acceptance

ÅProject eligibility / ñAdditionalityò criteria

ÅBaseline evaluation

ÅMonitoring requirements

ÅRecordkeeping

ÅQuantification of GHG credits

ÅReporting



Most Prevalent Standards

ÅClimate Action Reserve (ñThe Reserveò)

ÅCDM/JI

ÅChicago Climate Exchange 

ÅGE-AES Greenhouse Gas Services

ÅGold Standard 

ïUses CDM Protocol

ÅVER +

ÅVoluntary Carbon Standard

ïUses CDM Protocol, Reviewing CAR Protocol



Validation

ÅProject Design Document reviewed by GHG 

Program or Third-Party

ïIs the project eligible?

ïCorrect M/R/R procedures?

ïAll project aspects considered per applicable 

protocol?

ÅEstablishes that GHG reductions from 

project are valid

ÅMay use simple application and review to 

ñapproveò project



Verification

ÅThird-Party Review of GHG credits

ÅConfirms GHG project meets protocol 

requirements

ÅReview and approval of GHG credit 

quantification



Registration and Transaction

ÅVerified GHG credits are the product

ÅGHG credits are given unique identifier if 

registered

ÅSome GHG buyers may not require 

registration



Why Interest in Landfills?

ÅMethane has a global warming potential 

21-25 times that of CO2 based on recent 

IPCC assessments  

ÅDestruction of methane easily verifiable

ÅTechnology already exists for LFG 

collection and control

ÅCan also use methane for energy  

(electric generation/thermal energy)



Which Landfills Can Participate in 

GHG Markets?

ÅGas Collection and Control System (GCCS) 

must be ñvoluntaryò

ïLFG collection and control must not be required 

by any Local, State, or Federal regulatory 



Which Landfills Can Participate in 

GHG Markets? (cont.)

ÅCurrent Project Eligibility Dates
ï 1/1/99 CCX

ï 1/1/01 CAR 

ï If registered by 11/17/09

ï After 11/17/09, must register within 6 months of 

startup

ï 12/20/05 RGGI

ï If registered by 6/30/09

ï After 6/30/09, must register within 6 months of startup

ï VCS Must validate within 2 years of startup 

ï GHGS Recent project startups



GHG Credit Generation and 

Quantification

ÅMonitoring of LFG flow rate

ÅMonitoring of LFG methane content

ÅTemperature, pressure

ÅControl device operation

ÅOverall energy use 

ÅQuantification calculations

ÅRegular calibration of measurement devices



Control System Efficiency and 

Operation

ÅDefault Methane Destruction Efficiency

ïOpen Flares (50% - 100%)

ïEnclosed Flares (90% - 100%)

ïOther combustion devices (98% - 100%)

ïInjection into NG Pipeline (98% - 100%)

ÅMonitor control device operation and 

operating parameters

ïto ensure continuous destruction of methane



Maintenance and QA Activities

ÅProtocols require programs for maintenance 
and accuracy verification of monitoring 
equipment

ÅFlow meters
ïQuarterly verification and maintenance

ïAt least annual calibration

ÅMethane monitors
ïDaily to monthly calibration requirements

ÅData can be thrown out if no QA/QC can be 
demonstrated



Frederick County, VA GHG 

Emission Credits



Calculations

ÅGHG Credit (metric ton of CO2e)

ïLFG flow * methane % * STP adjustment * 

destruction efficiency * global warming potential * 

conversion constants 

ÅOther considerations

ïElectrical Use

ïMethane Oxidation

ïBaseline Emission Reductions


