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BIOENERGY AND THE DAIRY SECTOR

California is the largest dairy state in the United States, with approximately 1.8 
million cows. California’s dairy cows produce enough waste to generate 550 
megawatts of renewable electricity or more than 100 million gallons per year of 
carbon negative transportation fuels. Biomethane generated from dairy waste is 
the lowest carbon fuel of any in existence, more than 300 percent lower 
greenhouse gas emissions than gasoline or diesel.  Dairy waste can also be 
used to generate flexible generation renewable power, which is critical to 
complement wind and solar power because it’s available 24/7 and can be stored 
for short periods of time to be used as needed.  In addition to cutting methane 
emissions and producing renewable energy, converting dairy waste to energy 
reduces air and water pollution from dairies, cuts odors, and can provide revenue 
and onsite energy supplies to dairy farms.  

Bioenergy Potential in the Dairy 
Sector.  Each of California’s 1.8 million 
cows produces 140 pounds of waste 
per day. The total waste production 
from California’s dairy cows is 
equivalent to 3.4 million bone dry tons 
per year.  When that waste is collected 
and contained in an oxygen free 
environment, such as an enclosed 
lagoon, the decomposing waste
produces methane, which can be converted to electricity, transportation fuels 
and/or pipeline gas.  Currently, California dairies convert less than one percent of 
the total dairy waste to energy.  If all dairy waste were collected and converted to 
energy, it would be enough to generate:

 11.8 billion cubic feet of biomethane per year;
 102 million gasoline gallon equivalents of super low carbon 

transportation fuels; or
 550 megawatts of renewable electricity.

Energy from dairy waste can provide baseload renewable electricity, which is 
available 24/7 and can complement wind and solar power.  Transportation fuels 
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from dairy waste are among the lowest carbon fuels in existence, lower carbon 
per mile than electric or fuel cell vehicles.  

Greenhouse Gas Reductions from Dairy Digesters.  Livestock is responsible 
for more than half of California’s methane emissions, which are 28 to 84 times 
more damaging to the climate than carbon dioxide.1 Approximately half of the 
emissions from dairies are from cow waste that can instead be converted to 
energy, preventing the methane emissions and reducing the need for fossil fuels.  
When converted to transportation fuels, dairy waste produces the lowest carbon 
fuels available, providing two to four times the carbon reductions provided by
electric or fuel cell vehicles.2 Because dairies are such a significant source of 
methane emissions, recent legislation requires the state to incentivize the 
conversion of dairy waste to energy by incentivizing pipeline interconnection for 
dairy digesters and developing a mechanism to provide long-term certainty for 
the value of environmental credits.  California has also allocated more than $60 
million from the Greenhouse Gas Reduction Fund to dairy digester project 
development.

Environmental and Public Health Benefits.  In addition to significant 
greenhouse gas reductions, producing bioenergy from dairy waste provides 
several other benefits to public health and the environment.  Cow manure 
contains high levels of nitrogen, phosphorus and potassium that contaminate 
water resources, produce noxious odors, and may contain dangerous pathogens.  
By collecting the waste in enclosed lagoons, dairy digesters reduce soil and 
water contamination, odors and other pollution.  Dairy digesters can reduce both 
volatile organic compound and nitrous oxide emissions.  They protect aquifer and 
stream pollution from nitrates leaching into groundwater sources from manure 
holding systems and reduce pathenogenic organisms such as coliform bacteria 
more than 92 percent.3

Valuable Byproducts of Dairy Digestion.  In addition to providing energy 
and/or revenue for farmers, bioenergy produces marketable byproducts, 
including organic fertilizer, compost, bedding and more.  
After anaerobic digestion of dairy waste, a fibrous solids portion remains that can 
be used in a variety of ways, including commercial compost, dairy bedding, or 
even as cover material for other waste piles. Effluent from the AD process 
includes a wet fraction that can be utilized as a marketable agricultural fertilizer.  
Liquid effluent is very rich in nutrients, in particular nitrogen, phosphorus and 
potassium.

                                                       
1 Id at pages 19-21.
2 California Air Resources Board, Carbon Look-up Table, available at:  www.arb.ca.gov/fuels/lcfs.
3 Dairy Waste Anaerobic Digestion Handbook, 2001, Options for Recovering Beneficial Products from Dairy 
Manure. Environmental Energy Company, Olympia, WA.


