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My Background

• Currently direct AgSTAR and lead Ag and Wastewater AD 
efforts for Global Methane Initiative

• 30 years in waste management and biogas energy fields

• Mix of federal government, non-profit, private sector 
project development and consultancy sectors

• With EPA and Global Methane Initiative previously from 
2002-2012; started back in December 2015

• Believe strongly in global networking, outreach and 
education
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USEPA AgSTAR & Global Methane Initiative

• AgSTAR - encourages the use of biogas 
recovery technologies in the U.S. at livestock 
operations, reducing methane emissions, 
achieving environmental benefits, and 
generating renewable energy.

• Global Methane Initiative (GMI) - a voluntary, 
multilateral partnership that aims to reduce 
methane emissions and to advance the 
abatement, recovery, and use of methane as a 
clean energy source.



GMI Partner Countries



GMI - Targeted Sectors

These 5 sectors contribute ~54% of total global methane emissions



U.S. Livestock Sector Overview

• Dairy Cattle & Milk Production ($35.5B)
• 33% of market from two states – California, Wisconsin; 75% from top 10 states
• 77% of farms were family or individually owned

• Hog and Pig Farming ($22.5B)
• Market up 25% from 2007
• Top three states 55% of market – Iowa, North Carolina, Minnesota

• Poultry and Egg Production ($42.8B)
• More than 50% from six states – North Carolina, Georgia, Arkansas, Alabama, 

Mississippi, Texas

• Cattle Production ($76.4B)
• Market up 25% since 2007
• 44% from three states – Texas, Kansas, Nebraska

USDA 2012 Census of Agriculture, https://www.agcensus.usda.gov/Publications/2012/#highlights



U.S. 2014 Methane Emissions, By Source

Source: Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990-2014 (April 2016)

• Total U.S. methane 
emissions in 2014 = 
730.8 MMTCO2e 

• Portion from waste 
sector (landfills; 
wastewater; 
composting) = 164.7 
MMTCO2e

• Portion from 
agriculture sector 
(manure 
management) = 61.2 
MMTCO2e



U.S. Climate Action Plan: Methane

• Four sources of methane emissions:

‒ Landfills (EPA)

‒ Agriculture (EPA, U.S. Department of Agriculture, 
Department of Energy)

‒ Coal Mines (Department of Interior, EPA)

‒ Oil & Gas (EPA, Department of Energy, 
Department of Interior)

• Reducing Methane Emissions: Builds on best practices 
and activities to reduce methane emissions

‒ Combination of regulatory and voluntary domestic 
activities, depending on sector



Mission - The Biogas Roadmap

• This Biogas Opportunities Roadmap builds on progress made 
to date to identify voluntary actions that can be taken to 
reduce methane emissions through the use of biogas 
systems and outlines strategies to overcome barriers to a 
robust biogas industry in the United States.

• It supports the U.S. dairy industry’s voluntary 2008 goal to 
reduce its greenhouse gas emissions by 25% by 2020.



U.S. Market for Biogas

Estimated Energy Potential from Biogas 
Sources  in the United States (Livestock Manure,

Landfill Gas, Water Resource Recovery Facilities)

Currently Operational
Biogas Systems

2,116

Potential Number of 
Biogas Systems

13,008

Biogas Production
Potential

654 billion cubic
feet/year

Potential Vehicle Fuel
Displaced

2.5 billion gasoline 
gallon 

equivalents/year
Biogas Opportunities Roadmap: Voluntary Actions to Reduce Methane 
Emissions and Increase Energy Independence, U.S. Department of Agriculture, 
U.S. Environmental Protection Agency, U.S. Department of Energy, August 
2014



Livestock Manure Opportunities



Current AD Projects on U.S. Livestock Farms

•242 operational projects in the U.S. (May 2016)
• 196 Dairy
• 39 Hog
• 7 Poultry
• 7 Beef
• 7 Mixed

• Note: Totals sum to more than 242 because some projects accept manure from 
more than one animal type.

Source: USEPA AgSTAR





AgSTAR AD Database



Increasing Scrutiny of Livestock Practices



What’s Happening in U.S. 
Market?





Hog Manure Biogas to Renewable Natural Gas (Roeslein 
Energy, Missouri, USA)
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EPA Nutrient Recycling Challenge – Phase II



Digestate Solids Market





State Regulatory Action



On-Site Organics and Food Waste Recovery 
Addition to Farm AD



Growing Interest in Organics Diversion



Summary
• Biogas feedstock is there – livestock manure, ag residues, food 

processing and post-consumer food waste, source separated 
organics

• Low energy prices and competition from dropping solar/wind 
costs challenging to AD development

• High Renewable Fuel Standard and Low Carbon Fuel Standard 
credit prices are driving investment and interest in new RNG 
project development

• Broader ‘environmental market’ view of AD necessary for scaled 
growth



Thank You!

Websites

www.epa.gov/agstar

www.globalmethane.org

Contact Info
Chris Voell
Phone: (202) 343-9468
Email: voell.christopher@epa.gov




