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Landfill gas (LFG) contains high concentrations of methane, a compound that, per unit mass, has 23 times the 100-year global warming potential of carbon dioxide.  Capturing and flaring or otherwise combusting LFG is a widely recognized means of reducing greenhouse gas (GHG) emissions. The United Nations, under the Kyoto Protocol, administers a program called the Clean Development Mechanism (CDM) for reduction of CO2 or CO2-equivalents emissions in industrially emerging (non-Annex 1) countries.  This program is funded by the UN’s awarding one certified emission reduction unit  (CERU, also known as a carbon credit) per metric  ton of CO2-equivalent reduction.  The CDM program includes a number of LFG collection and flaring/utilization projects. Project qualification requires demonstration of a sound technical approach to establishing baseline emissions, quantitative estimation of LFG generation, determination of expected GHG reductions, and implementation of an efficient gas collection system (LFGCS) and methane combustion/utilization technology.  By May, 2007, a total of 25 CDM-registered GHG projects were reporting LFG collections and methane combustion.
The technical and financial feasibility of an LFGCS project depends on determining 
· How much LFG is generated, both now and in the future; 
· How efficiently LFG can be collected; and 
· The costs to build/operate the LFG collection/utilization system 
The emerging performance results for CDM LFG collection systems call into question the reliability of  technical and financial CDM project projections. Twenty-four of the twenty-five reporting CDM LFG projects are collecting annual CERUs that are less than 50% of those predicted by best-engineering-effort assessments. Some are attaining only 5 or 10 percent of projected CERUs.  The disparities between predicted and measured CERs indicate major deficiencies in either the solid waste industry’s estimates of LFG generation, their engineering design of LFG collection systems, or both.
This seminar presents a new LFG estimation approach based on measurement and interpretation of atmospheric and subsurface pressures. The method, termed the baro-pneumatic method, provides the basis for a cost-effective systematic methodology for assessment of LFGCS feasibility. The method also provides the tools for quantitative design of an efficient LFGCS. This site-specific systematic methodology includes the following sequential components:  

· Obtain 4-day continuous record of atmospheric pressures and subsurface pressure responses (in landfill monitoring probes) to barometric pressure changes. Conduct short-term gas extraction well tests to obtain horizontal gas permeabilities and gas porosity.
· Construct a numerical landfill gas-flow model. Calibrate the model using the pressure data to estimate the landfill’s vertical gas permeabilities and landfill's LFG generation rates.
· Correlate the estimated LFG generation rates obtained at monitoring well locations with the age of the landfill waste at those locations to construct and calibrate a site-specific 1st-order LFG generation model. Use this LFG generation model to predict current and future landfill gas generation rates.
· Design the LFG collection/flaring system, using the numerical gas-flow model as the engineering design tool. Simulate the effectiveness of changes in collector-well construction and location, thereby optimizing efficiency and minimizing construction costs. 
This presentation will include examples of applying this systematic methodology to development of LFG collection systems in the U.S. and several non-Annex 1 countries.
