Methane versus Bio-Methane

A Practical Comparison of the Carbon Footprint of Methane from a Mineral Source (Natural Gas/NG) and Methane as Recoverable Natural Gas (RNG) from Anaerobic Digesters at Publically Owned Wastewater Treatment facilities (POTWs), and related Greenhouse Gas (GHG) control strategies. 


A report to the Board of Directors of the East Palo Alto Sanitary District

Prepared by Dennis C. Scherzer, Member, Board of Directors
Submitted as comment in response to:

Notice of Public Meetings and Public Comment on the 2017 Climate Change Scoping Plan Update: the Proposed Strategy for Achieving California's 2030 Greenhouse Gas Target and Draft Environmental Analysis  issued by the California Air Resources Board
April 8, 2017. 

Abstract. The term “bio-methane” is often used to discuss issues surrounding the operation of anaerobic digester (AD) based bio-gasification systems at publically-owned wastewater treatment facilities (POTWs). The term “bio-methane” is used to suggest that methane (CH4) derived from anaerobic digesters (RNG) has less of an environmental impact than CH4 from a gas well, or “mineral” source (NG).

The argument for RNG being more environmentally friendly, or “greener” than NG, is based on the assumption that NG is a fossil fuel, and RNG, derived from biosolids and food waste, is from a “renewable”, or non-fossil fuel source. 
The source of the feedstock for the anaerobic digesters is not within the digesters themselves. It comes from a source outside of the treatment plant, and is the result of industrial activity – an industrial waste.
The EPASD Board has found that the feedstock source for the AD units at a POTW consists mainly of wastewater solids (biosolids), and food waste. Both materials are waste byproducts of the agricultural industry.

The EPASD Board also considered that the agricultural industry, including the “field-to-table” supply chain, is a fossil fuel intensive activity. 

In other words, food is a fossil fuel.
The function of Anaerobic Digesters relies solely on bacterial action. Bacteria digest various chemical constituents of biosolids, reducing the overall mass by breaking molecules, releasing various gases. This gas mixture consists primarily of carbon dioxide (CO2) and methane (C4) with trace amounts of carbon monoxide, sulfur dioxide, and nitrous oxides – all Greenhouse Gases (GHGs). The result is that the mass volume of biosolids is reduced by the bacterial action, generating GHGs. 

AD units at POTWs commonly reduce the mass of biosolids by approximately 5%. Every 100 tons of biosolids feedstock generates 95 tons of material that is “land applied”. The mass of biosolids buried in a landfill will be reduced by approximately 40% - converted to methane. Biosolids mixed in a compost, although less anaerobic, still generate CO2.
Bacteria continue to act upon the biosolids until there is no more feed material to support the bacteria. 
Our California legislature has expressed its intent to reduce GHG emissions from various sources. The GHG reduction goals expressed by our State of California can only be attained by continuing the California Air Resources Board’s thorough scientific evaluation of the facts surrounding atmospheric chemistry, and the various impacts of human activity upon our air. Such investigation leads to the best available control opportunities.
The Four Stages of Anaerobic Digestion
· Hydrolysis  Large molecules are reduced by water, similar to soaking dishes to soften food.

· Fermentation (acidification) Bacteria break down molecules forming alcohols.

· Vinegarization (acetification) Bacteria break molecules further forming acetic acid. (Common household vinegar is a mixture of acetic acid and water.) The acetic acid molecule is CO2 combined  with methane (CH4).

· Methanogenesis (methane production) methanogenic bacteria split acetic acid molecules releasing CO2   and CH4.

The four stages occur simultaneously in an anaerobic digester.
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Methane is methane.
The methane (CH4) molecule consists of four hydrogen atoms surrounding a carbon atom in a tetrahedral configuration. Period.

All naturally occurring methane is the result of biological action. It is all “bio-methane”.
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Since all CH4 molecules are alike, the effect of any given CH4 molecule on any other substance at any time, under the same conditions, is identical from one CH4 molecule to another.
Conclusion: When the carbon footprints of natural gas and digester gas are compared, it is immediately evident that the feedstock for anaerobic digesters (AD) is an industrial waste product. The mass of this waste is reduced in the AD units by bacterial action, releasing gases, mainly CO2 and methane – both Greenhouse Gases (GHGs). This naturally occurring process continues within the biosolids that are subject to “land application”, and it continues until there is no more biomass for the bacteria to feed on.
A direct comparison of methane sources for industrial use to generate thermal energy indicates that the carbon footprint of municipal AD feedstocks is likely greater than that of methane derived from a mineral (gas well) source.

Biosolids and food wastes are waste byproducts of
the agricultural industry.
Industrial agriculture is a fossil fuel intensive activity.
Although food wastes may be described as a “renewable” fuel source, such an assessment does not consider the amount of fossil fuel utilized for industrial food production. 
This fact incorporated with the lingering GHG generation from land-applied biosolids totally eliminates digester wastes as a source for anything other than GHGs – most of which can’t be and aren’t utilized. 
Unused digester gases (GHGs) are vented to the atmosphere as part of the normal operation of anaerobic digesters.
Landfilling of biosolids generates approximately 40 tons of methane for every 100 tons of biosolids buried.
The solution to this problem will need to be a technological transition at POTWs that first gets control of the gases by utilizing the entire digester gas mixture as a synthetic gas, or syngas. This allows all gases to be thermally destroyed, including CO2 and others.

Secondly, bio-gasification technology needs to be converted to thermal gasification technology, especially pyrolysis-based systems. This would thermally destroy the biosolids at the POTWs, leaving a solid carbon byproduct. 

GHG emissions from biosolids, and the mass amounts of fuel used to transport biosolids offsite for disposal would be eliminated. Pyrolysis yields 5-10% throughput compared to 95% for anaerobic digesters. Additionally, the carbon is an easy to store, saleable industrial product.
Thank you for this opportunity to comment on this issue.

Sincerely,

Dennis C. Scherzer, Director

East Palo Alto Sanitary District

901 Weeks Street

East Palo Alto, California 94303
_1553235560.ppt
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