Background – Cow Power and Clean Air

Summary

The environment and energy are two vital issues to the future of California.  The state has led the nation in the production of energy without endangering the environment and in many cases, has been able to turn pollution-producing waste into power.  Such is the case with anaerobic digestion.  Since 1982, with varying levels of assistance from the state, several dairies and farms in California have used anaerobic digestion to take animal waste and produce clean, reliable energy, in addition to reducing the air pollution from their operations.  However, in some cases, the technology has been costly and challenges exist to farms and dairies attempting to hook up to the grid. 

The Future of Dairy Operations in California 

California is now the largest dairy state, home to over 1.7 million dairy cows. With a growing dairy population in the Central Valley, California’s dairy industry contributes $4 billion to the state’s economy by adding jobs and tax revenue to areas with traditionally high unemployment. However, in addition to the economic boost, the cows produce 65 billion pounds of manure every year, which in turns creates tons of ammonia and Volatile Organic Compounds (VOCs) that pollute the states increasingly poor air quality.  Cow manure is a significant source of methane, a potent greenhouse gas.  Anaerobic digestion technology presents a unique opportunity to not only mitigate the impact of these smog-forming emissions emanating from California’s growing dairy population, but also to reduce the dairy operators electricity costs and consumption in a highly dynamic energy market.

There are several types of anaerobic or methane digester technology.  The process generally consists of collecting manure and reusing its gas and solids.  In flush dairies, the operator flushes the waste into a lagoon or a tank.  In scrape dairies the manure is scraped and put into a lagoon or tank where water may be added.  The resulting mixture produces biogas, which can then be combusted in an internal combustion engine to create electric power and heat.  The liquid effluent that remains is rich in nutrients and can be applied onto fields as a fertilizer or soil conditioner.  

Anaerobic digestion technologies are commercially available and have been implemented on dairy operations around the state, the country, as well as internationally.  At Langerwerf Dairy in Durham, California, which has been in operation since 1982, cow manure is scraped and fed into a plug flow digester.  The biogas produced is enough to power their home and farm, even leaving excess methane that must be burned off.

There are several advantages to anaerobic digesters.  It reduces the volume of solid waste and treated liquids and the methane can be sold or used to generate electricity on the farm.  Digesters can also reduce the pathogens in dairy waste and help prevent polluted runoff into the water table and destroy methane (a greenhouse gas) that would otherwise be released into the atmosphere. In some areas with high levels of air pollution such as the San Joaquin Valley and Los Angeles air basin, methane digesters may be a required technology to operate a new or modified large dairy because they reduce VOC emissions.

Challenges to Implementing Digesters

Despite these advantages, the use of anaerobic digesters is limited by numerous challenges. Technology is still mostly unfamiliar to dairy producers and there are a series of issues associated with interconnecting the digesters to the electrical grid. In addition, costs can be prohibitive for small and medium-sized operations and excess electricity generated by the digesters is often lost to the farm or dairy operation as a revenue source.  Existing legislation does not require utilities to purchase the power.

Most dairy operators are not able to plan, finance, construct and operate a methane digester without the assistance of some public investment and the consulting services of a methane digester engineer.  Each digester must be specifically engineered and operated for each farm and requires significant up front capital costs.

In addition, under Rule 21, the Public Utilities Commission’s (PUC) regulations for interconnecting small distributed energy systems, which applies to dairy digesters, there are a series of requirements and obligations for the operators.  The utilities interpret Rule 21 differently and have developed varying policies to connect methane digesters to the grid, in some cases requiring expensive studies and an arguably long application and approval processes.    

According to some farmers and methane digester consultants, certain utilities have not enacted policies or procedures that encourage the generation of electricity from anaerobic digesters.  Complaints have been made that the regulations burden dairy operators with costly studies, special meters, prepaid maintenance fees and endless paperwork. Some in the digester industry have pointed to the varying policies for interconnection under Rule 21 as a potential barrier to increasing the use of the technology.

Legislative History and State Participation 

In 1995, the Legislature passed SB 656 (Alquist), which required all electric utilities to buy back any electricity generated by a customer-owned solar and wind systems system. This buy-back program is known as “net metering” because the electricity purchases of the customer are netted against the electricity generated by the customer’s renewable system. The generated electricity spins the meter backward, making it equivalent to the customer using less electricity. In the case of solar, on sunny days, the resident’s renewable system is often able to provide all the household electric needs and generate excess electricity to sell to the utility. In the evenings or on cloudy days, the household will often use power from the utility. Since the consumer sells power and buys power at the same rate, the utility bill is calculated only on the net electricity that the consumer bought from the utility. The law does not require the utility to purchase excess power left over at the end of the billing period, nor did it include methane digester technology as a candidate for net metering. 

One result of the rolling blackouts during the summer of 2001 was an extraordinary session that brought SB 5X (Sher), which appropriated a $10 million pool of matching funds for encouraging manure methane power projects on California dairies. The California Energy Commission program, administered by Western United Resource Development Corporation (WURD), provides 50% of the capital cost for the projects.  32 dairy operations have since applied for the grants and six digesters are up and running using the funding.

In 2002, AB 2228 (Negrette McCleod) established a pilot program to extend net metering to methane digesters. The bill sunsets in 2006 and while the original net metering statutes allowed the generated electricity from solar and wind systems at the full retail rate, the methane digester pilot only includes the cost of generation.  That retail rate includes not just the charge for the electricity, but many other charges including demand charges, transmission and distribution, public purpose programs, nuclear decommissioning, etc. AB 2288 gives the net metered customer credit for the electricity produced at the cost of generation, not the full retail rate, reducing the benefit of net metering of methane digesters compared to wind and solar.  It also lacks other benefits granted to wind and solar such as a waiver of Interconection Fees and Study Fees.

In the first half of this session, the legislature passed SB 700 (Florez), which ended agriculture’s exemption from the federal Clean Air Act, thereby authorizing regional air quality districts to require the reduction of harmful air pollutants from agricultural operations, including dairies. While specific mitigation strategies were not included in the legislation, methane digesters have been identified as a potential technology to significantly reduce certain pollutants from dairy operations.  

Committee Considerations 

The committees may consider the following questions related to the implementation of methane digester technology on California dairy farms:

1. What changes to the net metering laws would promote the use of more dairy digesters? What are the costs of such changes and who would pay for them?

2. Is there a need to revisit rule 21 to require more consistency between utilities and reduce any existing barriers so that methane digester operations are easier to implement? 

3. What specific impacts do methane digesters have on the mitigation of air and water quality pollution contributed by dairy operators? Were those affects given substantial consideration during the passage of AB 2228 and SB 700?
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