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USDA RURAL DEVELOPMENT HELPS BRIGHTEN 

CALIFORNIA’S ENERGY FUTURE AND ITS ENVIRONMENT

California, the nation’s most populous state and the number-one dairy state, is in a unique position to capitalize on advances in renewable energy technology to generate clean energy and myriad environmental benefits for a growing population of 37 million residents. USDA Rural Development has been at the forefront of innovative loan and grant programs to encourage the development of renewable energy from many sources, including the state’s dairy farms, which produce billions of pounds of high-quality milk and other dairy products from about 2,000 farms.

“USDA Rural Development is embarking on an aggressive campaign to promote the development of anaerobic digesters on dairies, through our 9006 Renewable Energy and Energy Improvement loan and grant program,” said Ben Higgins, State Director, USDA Rural Development in California. “The goal is to help family farmers generate clean, reliable energy to help run their dairy operations, produce surplus power that can contribute to the state’s power grid and power motor vehicles. This initiative can also make positive contributions to air and water quality, and soil fertility.”
A History of Proven Technology   


The use of anaerobic digestion has been used for hundreds of years. In the world of anaerobic digestion technology, farm-based facilities are perhaps the most common. Six to eight million family-sized, low-technology digesters are used overseas to provide biogas for cooking and lighting fuels with varying degrees of success. In China and India, there is a trend toward using larger, more sophisticated systems with better process control that generate electricity. 
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Facilities in Europe have had a good track record in treating the spectrum of suitable farm, industrial, and municipal wastes. The process was used extensively when energy supplies were reduced during and after World War II. Some anaerobic digestion facilities in Europe have been in operation for more than 20 years. More than 600 farm-based digesters operate in Europe, where the key factor found in the successful facilities is their design simplicity. Roughly 250 of these systems have been installed in Germany alone in the past five years. 

 


Other factors influencing success have been local environmental regulations and other policies governing land use and waste disposal. Because of these environmental pressures, many nations have implemented or are considering methods to reduce the environmental impacts of waste disposal. 

Countries with the greatest experience using large-scale digestion facilities include Denmark and Sweden. Several large centralized plants are in operation in Denmark. Sweden, a world leader in biogas, has 17 plants that produce enough biomethane to operate 2,300 buses. There are 24 biogas only refueling stations in Sweden and more than 4,500 vehicles that run on biogas or a blend of biogas and gasoline. Biogas is also upgraded to pipeline quality standards and injected into the Swedish natural gas pipeline network. 

 

How AD works
A methane digester is a wastewater and solids treatment technology. Methane digesters are anaerobic (low or no oxygen) chambers which facilitate the breakdown of manure by anaerobic bacteria with the release of methane and other gases as a byproduct of their metabolism, ammonia,  nitrogen, hydrogen sulfide, and sulfur dioxide.  Methane can be burned directly in stoves or burners, to heat the digester, and it can be converted to electricity.  
[image: image3.jpg]USDA
L)

Committed to the future of rural communities.

Rural S

Development




Methane digesters are anaerobic treatment lagoons covered with a gas-tight high-strength plastic fabric that produces methane-rich biogas through the anaerobic digestion of manure or other agricultural waste. Digester designs will work with either flush dairies, scrape dairies or other agricultural facilities.  In flush dairies, manure is flushed to a collection point where the large solids are removed and recycled.  The dairy manure wastewater is then sent in through the bottom of the digester were it is typically retained for a period of 40 to 60 days.  As the manure wastewater moves up in the digester, bacteria digest the waste and produce a methane rich gas known as biogas.  The biogas is typically about 60 percent to 80 percent methane. 

The large solids separated out in the process can be dried or composted for use as fertilizer, as a soil amendment or as bedding.  The digester effluent is a valuable natural liquid fertilizer containing nitrogen, phosphorous and potassium. 
Methane produced in the digester can be sold or used to generate electricity on the farm; the solid matter left behind is a valuable soil amendment; and the liquids become an easily applied fertilizer with plant available nutrients and low pathogen levels.  

AD in California

Digester technology, which is well known and utilized in other countries, has not been widely adopted in the United States for a number of reasons. But dairies in the United States, specifically in California, are under increased pressure to address air and water quality impacts of their operations from manure, while simultaneously producing milk products for a growing population.
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In California, there has been a trend to achieve economies of scale in dairy production. As a result, the overall number of dairies has declined, but the average herd size has increased. Disposal of manure in an environmentally responsible manner has become a greater challenge. Recently adopted state and federal regulations to address air and water quality concerns have placed the state’s dairy industry under greater scrutiny, particularly in the Central Valley, the dominant dairy region of the state.

California has about 2,000 dairies with 1.7 million cows that produce about 35 million tons of manure annually. Fortunately, many dairy producers are investigating and adopting innovative manure management technologies and strategies, which include anaerobic digesters. There is great potential, combining farmers’ innovation, AD technology and financial partnerships with USDA Rural Development and local utilities, to promote on-farm renewable energy systems through anaerobic digestion. 
What’s the potential?


For decades, California’s dairy industry has been growing. There is little to suggest the trend will not continue. California dairy farms supply milk to 139 dairy plants in the state producing cheese, fluid milk, ice cream, butter and other dairy products. California is a national leader in the production of dairy products. About 45 percent of the state's milk is now sold outside of California, mainly in the form of cheese, butter and nonfat dry milk. 
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A study by the California Milk Advisory Board forecasts continued strong growth for the California dairy industry, projecting that California's total milk production will grow by 27 percent to 46.3 billion pounds(a) by 2015, and cheese production by 42 percent to 2.85 billion pounds in the same period. This growth will soon propel California into the top spot in cheese production. 
Industry growth portends strong potential for the development of renewable energy from the state’s dairies. In fact, if all 35 million tons of manure that are created yearly in California underwent methane digestion, the fertility and productivity of farm soils would be greatly enhanced, while supplying an estimated 200+ megawatts of power. 
Digester technology could also significantly reduce the pathogens in dairy waste and help improve water quality. 
Additionally, methane, a powerful greenhouse gas, would be destroyed and air pollution from dairy liquids substantially mitigated. Air pollution is a significant problem in California's Central Valley, one of the worst non–attainment (any area that does not meet national primary or secondary air quality standards) areas of the country. By providing a substantial new source of revenue to the dairy producers, there is a strong economic incentive to install and utilize environmentally friendly methane digesters. 

Study Shows Potential for Biomethane

Cowpower may soon replace horsepower. Methane gas derived from dairy manure offers a substitute for natural gas that can power motor vehicles and generate electricity, according to a study by a collaboration of energy, dairy and environmental groups. Known as biomethane, the gas is entirely renewable and environmentally friendly and can be produced locally. 


Biomethane from Dairy Waste: A Sourcebook for the Production and Use of Renewable Natural Gas in California represents a collaboration among experts from a wide range of specialties, including advanced transportation technologies, alternative fuels, dairy operations and environmental impacts. The study was funded by a grant from USDA Rural Development. Project partners include Sustainable Conservation, Institute for Environmental Management, Great Valley Center, Western United Dairymen, CalStart and RCM Digesters. [image: image6.jpg]




“There are 8.5 million cows in the United States, each producing enough manure to potentially generate about 30 cubic feet of biomethane per day, which could replace significant amounts of natural gas at today’s prices,” said Allen Dusault, Biofuels Project Manager for Sustainable Conservation. The report offers the most effective and economical technologies for producing biomethane, as well as specific applications and markets for the gas. 


“This is no ‘cow-pie in the sky’ solution,” said Dusault. “The technologies for converting dairy manure to biomethane are already used at several landfills around the United States. Sweden has 20 plants producing biomethane and runs 2,300 buses on it. As natural gas prices continue to rise, biomethane fuel is becoming cost-competitive with natural gas and diesel, and is much cheaper than hydrogen. Switching to biomethane improves air quality, reduces greenhouse gas emissions, improves water quality and strengthens rural economies.”

The study can be viewed at <http://www.westernuniteddairymen.com/USDA%20Grant/USDAgrantfinalreport.htm>

USDA RD program specifics


USDA Rural Development makes guaranteed loan funds for investments in renewable energy systems and energy efficiency improvements by agriculture producers and rural small businesses. Section 9006 of the 2002 Farm Bill established the Renewable Energy Systems and Energy Efficiency Improvements loan and grant program to encourage agricultural producers and small rural businesses to create renewable and energy efficient systems. 


Program funds support a wide range of technologies encompassing biomass [image: image7.jpg].
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(including anaerobic digesters), geothermal, hydrogen, solar, and wind energy, as well as energy efficiency improvements. To date, the Bush Administration has invested through this program nearly $45 million in 32 states. 

More than $400,000 in funds have been allocated in California in recent years, mostly to dairy farmers to design and install anaerobic digesters to utilize manure to increase farm revenue by optimizing the recovery and use of energy.  


Several dairy farms in Sacramento and San Joaquin counties have received USDA grants to install digesters, including Tollenaar Dairy, Cal-Denier Dairy, Van Warmerdam Dairy and Castelanelli Bros. Dairy.

AD Success Story
A digester at Castelanelli Bros. Dairy in Lodi began operation in 2004 when Larry Castelanelli threw the switch on his methane gas-powered electrical generator. The technology that converts methane gas into energy also has many other positive environmental benefits. The process captures methane and other greenhouse gases before they escape to the atmosphere and it eliminates almost all organic pollutants from the wastewater the family dairy farm generates. Heat from the generator warms thousands of gallons of water that is used to the heat the manure lagoon. The wastewater left over after [image: image8.jpg]


the methane is extracted is deodorized and is used to fertilize fields.
At the heart of the system is a covered lagoon digester. Flushed manure from the dairy is pumped to the lagoon, where natural microbial action converts the nutrients in the manure into methane. A custom-engineered high-density polyethylene cover over the lagoon captures this biogas and channels it into a pipeline, where it is first cleaned and treated, then used to fuel a 160-kilowatt generator operating around the clock. The electricity generated provides a substantial portion of the dairy’s electrical needs.

Renewable energy loans and grants from USDA Rural Development cover 25 percent of project costs for applicants who provide matching funds for the system.  Eligible renewable energy systems include those that derive any form of energy from wind, solar, biomass, and geothermal sources.  
Small businesses can also receive funding for system improvements that result in greater efficiency in their energy use.  

The Renewable Energy and Energy Efficiency program was expanded in 2005 to include loans, in addition to the grants.  Throughout its three years, the 9006 program has provided $22 million in funding each year to improve energy use and efficiency throughout rural California.  Funding is available to all rural areas under a population of 50,000.   
Conclusion


For decades, outreach from USDA to rural communities has improved the lives of rural citizens and strengthened local economies. Most California residents may not be aware that USDA Rural Development is at work making neighborhoods safer, improving infrastructure, serving the housing needs of low-income residents, creating new jobs, promoting small business development and building better schools, libraries and health clinics. Now, USDA Rural Development, in collaboration with dairy, energy and environmental groups, supports creative, technology-proven approaches to promote renewable energy and a cleaner environment.
“Our support of and participation in renewable energy and energy improvement programs like the Section 9006 loan and grant program have never been more important than now,” said Ben Higgins. “In California, there is great demand for energy to keep our economy humming. And, as we have seen in recent years, California is susceptible to electricity shortages and high costs for gasoline and diesel fuel, so it is vital to pursue alternative sources of energy.”

Clean, renewable energy projects, like on-farm anaerobic digesters, are critically important to the energy future of the Golden State. “As the cost of energy derived from fossil fuels rises and advances are made in technology, it is exciting for USDA Rural Development to play an important role to help small rural businesses develop energy systems that lessen our dependence on foreign oil supplies and that are also beneficial to California’s environment,” said Higgins.   

For more information, contact USDA Rural Development, 430 G Street, Agency 4169, Davis. CA 95616-4619, Chuck Clendenin, Business and Cooperative Program Director (530) 792-5825  chuck.clendenin@ca.usda.gov , Joe Choperena, Business and Cooperative Specialist, (530) 792-5826 joe.choperena@ca.usda.gov or 
Bob Krauter, Public Information Coordinator (530) 792-5803 bob.krauter@ca.usda.gov

