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1. EXECUTIVE SUMMARY 

California hopes to significantly reduce greenhouse gas (GHG) emissions over the next two decades.  Several 
recently adopted laws and policies have set in motion a process to seek strategies and solutions to lowering 
the state’s climate change impacts.  Producing energy from organic materials – also known as bioenergy – has 
emerged as an important strategy to reduce greenhouse gas emissions.  In particular, producing biogas 
through anaerobic digestion of organic matter is gaining momentum in the United States and Europe as a 
viable method of bioenergy production.   

California is home to about 1,800 dairies that represent over 1.7 million dairy cows.  The resulting manure is a 
significant source of methane, a particularly potent GHG with a global warming potential 23 times higher 
than carbon dioxide (CO2).  Capturing methane through anaerobic digestion of manure allows for its use as 
an alternative to natural gas in combustion, power production, or as a transportation fuel. The California Air 
Resources Board (CARB) estimates that manure management projects utilizing anaerobic digestion could 
eliminate up to 1 million metric tons of carbon dioxide equivalent (MMTCO2E) by 2020.1   

Anaerobic digestion is a biological process in which bacteria converts organic materials into biogas in an 
oxygen-free environment. Dairy-based digesters typically use manure to create biogas.  It is also possible to 
introduce other organic wastes into the process, such as crop residue, byproducts from food processing, and 
green waste. This process is called co-digestion.  In contrast to dairy-based digesters, large biogas projects can 
be located in near sources of manure and other materials that can be transported to a centralized digester.  
Co-digestion and centralized projects are more common in European countries such as Denmark.  California 
currently has about 22 biogas-producing digesters located on dairy farms.  By contrast, some European 
countries, for example Germany, have thousands of farm-based digesters and are producing significant 
quantities of biogas.  

Market, financing, and regulatory challenges to producing biogas exist in California. This paper focuses on the 
regulatory challenges that could inhibit expansion of the biogas market. The purpose of this paper is to 
conduct a preliminary review of existing water, air, solid waste management, electricity, and natural gas 
regulations to identify challenges or areas of uncertainty that might affect biogas production in California.  

The following provides a summary of the key findings and recommendations. 

1.1. Key Findings 

1.1.1. Anaerobic Digestion Can Yield Multiple Benefits 

Using anaerobic digestion, including co-digestion, to extract methane from animal manure and other 
feedstocks like food processing wastes yields multiple benefits: reduced greenhouse gases, reduced fossil fuel 
consumption, and reduced organic waste flow into landfills, and reduced use of non-organic fertilizer.  In 
addition, biogas production represents a potential economic opportunity for California and its dairy farmers. 

                                                      

1 California Air Resources Board, Proposed Early Actions to Mitigate Climate Change in California 7 (April 20, 2007), 
available at http://www.climatechange.ca.gov/climate_action_team/reports/2007-04-20_CARB_early_action_report.pdf 
(last visited August 7, 2007). 
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1.1.2. Significant Policy Support Exists to Promote Bioenergy, Including Biogas 

California enacted general legislation that encourages the development of renewable energy, including 
bioenergy and biogas. AB 32, the Global Warming Solutions Act of 2006, establishes greenhouse gas 
emissions reduction targets. In addition, California’s Renewable Energy Portfolio Standard, requires investor-
owned utilities to provide 20 percent of their energy from renewable sources by 2010. Both initiatives have 
encouraged development of clean energy projects, including methane digester projects.   

California has also adopted specific policies to encourage and promote bioenergy. On April 25, 2006, 
Governor Arnold Schwarzenegger issued Executive Order S-06-06, establishing the bioenergy use and 
production targets: the state should produce a minimum of 20 percent of its biofuel needs by 2010, 40 
percent by 2020, and 75 percent by 2050; and the state should use bioenergy to meet 20 percent of the overall 
renewable portfolio standard requirements.2 An interagency working group, led by the California Energy 
Commission, formulated the Bioenergy Action Plan in order and outlined near-term actions for participating 
agencies in order to meet the goals of the Executive Order.3 

1.1.3. Significant Potential Exists for Biogas Production 

California’s agricultural sector generates significant biomass resources, including animal manure, crop 
residues, food processing wastes, and other organic materials that can be converted to energy. One estimate 
suggests an annual production of nearly 15 billion cubic feet of biogas.  This estimate could be significantly 
higher if co-digestion were used more widely.   

1.1.4. No Integrated Regulatory Framework Exists for Anaerobic Digestion 

Biogas has been captured and used for many years by landfills and wastewater treatment plants, which 
represent the largest current supply of biogas in California; however, biogas production and use on dairy 
farms is relatively new and not widespread.  As such, many regulatory agencies are still developing clear 
requirements for biogas production and use.  Since the entire cycle of biogas production and use cuts across 
many regulatory agencies, it can be difficult for project developers to complete the permitting process and for 
agencies to coordinate their processes.   

Some agencies have regulations and standards that specifically address biogas, while others use existing, not 
always relevant, frameworks to regulate anaerobic digestion.  For example, the CIWMB uses existing 
composting regulations as a way to accommodate anaerobic digestion.  The CPUC has policies on net 
metering, financial incentives, and renewable portfolio standard eligibility that specifically address biogas.  On 
the other hand, water agencies, such as the Central Valley Water Board, don’t have specific rules relating to 
anaerobic digestion but have significant concerns about the water quality impacts of dairy lagoons, including 
those used in combination with anaerobic digestion.  Since no predictable and integrated regulatory standard 
exists for projects to meet, many biogas production projects are being processed on a case-by-case basis.  

                                                      
2 Governor of the State of California. Executive Orders S-06-06 (April 2006), available at 
http://gov.ca.gov/index.php/executive-order/183/ (last visited August 20, 2007), supra note 1. 
3 The Working Group comprises the California Energy Commission (Energy Commission) – the lead agency, the Air 
Resources Board (CARB), California Environmental Protection Agency (CalEPA), California Public Utilities 
Commission, California Resources Agency, Department of Food and Agriculture, Department of Forestry and Fire 
Protection, Department of General Services, Integrated Waste Management Board, and the State Water Resources 
Control Board. 
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1.1.5. Regulatory Challenges Exist for Producing and Using Biogas 

Our research identified regulatory challenges in the areas of water, air, electricity, natural gas, and solid waste 
management.  These challenges are discussed in detail in Sections 4 through 8 of the report.  Provided here is 
a brief summary. 

Water 

• No Salt Standards Exist – Currently no salt standards exist to provide guidance on use of solid and liquid 
digestate, particularly if co-digestion is being used.   

• Pond Design Standards – The Central Valley Water Board recently adopted new design standards for dairy 
new and reconstructed manure retention ponds.  It is unclear how these standards will affect anaerobic 
digestion. 

Air 

• Gap in Air Regulations Affecting Smaller Dairies – Small dairies that are exempt from local permitting 
requirements must comply with the CARB’s distributed generation certification program.  Currently no 
internal combustion engines qualify; therefore, dairies with fewer than 1,000 cows do not have viable 
generation options to produce electricity from biogas. 

Electricity 

• Biogas Net Energy Metering Credit - The energy credits provided under the current biogas net metering pilot 
program may not be sufficient to encourage electricity production from biogas. 

• Excess Energy Production Under Biogas Net Metering Pilot - Customer generators do not receive any credit for 
energy produced above their annual consumption needs.  This could discourage maximum production of 
biogas for electricity generation. 

• Biogas Net Energy Metering Cap - The biogas net metering pilot tariff is available to projects that become 
operational by December 31, 2009, or until such time that the “combined statewide cumulative rated 
generating capacity used by the eligible biogas digester customer-generators in the service territories of 
the three largest electrical corporations in the state reaches 50 megawatts."  This could limit the total 
amount of electricity generated by biogas combustion.4 

• Self-Generation Incentive Program Eligibility for Biogas - After January 1, 2008, the existing Self-Generation 
Incentive Program will not provide incentives for fossil-fuel based distributed generation technologies, 
including those fueled with biogas.5 

• Tariff Structures Can Discourage Biogas Production - Tariff structure can encourage or discourage use of 
distributed generation.  In particular, low off-peak energy costs and high non-coincident demand charges 
can discourage distributed generation. 

• Uncertainty about Ownership of Renewable Energy Credits - The CPUC ruled in D.07-01-018 on ownership of 
renewable energy credits from renewable distributed generation.  It is unclear if this ruling applies to all 
renewable distributed generation or to solar only.   

                                                      
4 Pending legislation (AB 1428) would increase the cap to 70 MW. 
5 Pending legislation (SB 1064) would make biogas-fueled distributed generation eligible for SGIP incentives.  
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Natural Gas 

• Biomethane Quality Standards – Currently, there are no gas quality standards specifically for biogas.  Given 
the constituents of biogas, it might be necessary to develop such standards. 

• No Market Price Referent for Biogas – The CPUC has adopted market price referents (MPR) for renewable 
electricity but has not yet adopted similar referents for biogas.  A biogas MPR could help to remove 
some uncertainty in developing and contracting. 

• Interconnection Costs – Interconnection costs vary widely between gas utilities.  High interconnection costs 
can make biogas production projects less cost effective. 

• Introducing Biogas into the Distribution System – Currently, biomethane can only be introduced into the gas 
transmission system and not into the distribution system.  This could limit the overall biogas production 
market.  

Solid Waste Management 

• Regulatory Ambiguity Exists – Ambiguity remains over whether and the extent to which the CIWMB has 
jurisdiction over parts of the anaerobic digestion process.  CIWMB considers anaerobic digestion to be 
composting, which falls under its regulatory purview. 

• No Definition of Anaerobic Digestion – No statutory or regulatory definition for anaerobic digestion exists.  
Establishing a definition could help to resolve jurisdictional questions. 

1.1.6. More Information May be Needed to Develop Appropriate Regulations 

There appears to be insufficient technical information about the anaerobic digestion and co-digestion 
processes on dairy farms in California to allow regulators to develop appropriate regulations.  More 
information and data may be needed in several areas: 

• The nutrient, salt, other content of solid and liquid effluent; 

• The level of impurities in biogas, particularly for purposes of injecting; 

• Available technology for gas conditioning;  

• The net energy, solid resource, nutrient and carbon balance of the biogas production and use cycle; and 

• Other regulatory models from other state and countries. 

1.1.7. Innovative Regulatory Approaches May Be Needed 

Reducing GHGs is complex and may require innovative regulation.  There is a tendency to regulate media in 
silos – water, air, solid ‘waste’, and electricity and natural gas.   Many of the solutions to reduce GHG cut 
across many different regulated areas.  Biogas production on dairy farms is a good example.  Reaching the 
ambitious goals established by AB 32, Executive Order S-06-06, and the Bioenergy Action Plan may require 
considering integrated regulatory approaches.  For example, establishing a set of reference standards for 
biogas production that provides biogas project developers a list of benchmarks to be met could help establish 
more predictable regulatory processes.  Also, because there can be conflicting regulations between and among 
different agencies, considering an approach that considers that net environmental benefits of a project rather 
than how it may or may not meet a specific standard for a single media could be appropriate.  In the case of 
biogas production on dairy farms, significant GHG reduction possibilities could be limited by standards for 
salinity and criteria emissions. 
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1.2. Recommendations 

Recommendations are broken into two general categories:  general and area-specific.  The general 
recommendations are broader in scope and are not necessarily associated with a particular regulatory agency 
or process.  The area-specific recommendations are directly relevant to a particular agency or regulated area, 
including water, air quality, electricity, natural gas, and solid waste management.  The area-specific 
recommendations are summarized in Section 11.1 of the Appendix. 

1.2.1. General Recommendations 

Develop a Policy Position on the Preferred Use of Biogas 

California policymakers, possibly the CA Bioenergy Working Group, should determine whether there is a 
preferred use of biogas produced on dairy farms or other agricultural lands. As this report indicates, there are 
multiple ways to use biogas, each with its own challenges and opportunities. Should policies encourage on-site 
use of biogas for electricity generation? Or is it more advantageous to inject the conditioned biogas into the 
gas pipeline system?  Should California encourage large, centralized community digestion plants that gather 
feedstocks from surrounding farms and produce biogas for biomethane injection?  Developing a policy – a 
“loading order” for biogas use – could help to prioritize actions to expand the production and use of biogas.  

Develop a White Paper on the Co-Digestion Process  

Biogas production through anaerobic digestion, particularly via co-digestion, is a relatively new process in 
California. To better understand the regulatory and policy issues related to co-digestion, it would be helpful to 
develop a detailed white paper that outlines the co-digestion production and use processes, identifying the 
range of possible feedstocks and the associated regulatory implications of each, including biosecurity issues 
related feedstocks like animal renderings.  This white paper, possibly coordinated by the California Bioenergy 
Working Group, would help to determine which technologies fit existing regulatory constraints, and to 
consider policies that encourage future biogas market development.  Californian policy makers should survey 
the methods of biogas production in Europe, such as Sweden and Germany, which have installed significant 
numbers of co-digestion projects.  

Expand Regulatory Information Exchange with European Countries 

Unfortunately, California currently lags behind the European Union in biogas production. However, the state 
can learn from Europe’s technology innovations and practices as well as their regulatory approach. California 
has a strategic alliance with Sweden to promote bioenergy.6 While the exchange of technical information is 
crucial, it is important also to understand the regulatory structure in which the European bioenergy market 
operates. California regulators and policymakers should send a delegation to countries with advanced biogas 
industries, such as Germany, Denmark, or Sweden, to explore policies and practices that encourage biogas 
development. Delegates should report on their findings in a white paper distilling information gathered 
abroad, helping guide legislative and regulatory bodies as they design a straw framework encouraging 
bioenergy development in California.  Possible topics for discussion include nutrient and salt content of solid 
and liquid effluent, pre- and post-treatment of substrates for salt, pathogen, and nutrient reduction, injection 

                                                      
6 California Resources Agency. Memorandum of Understanding between the state of California and the Government of 
the Kingdom of Sweden on Renewable Fuels and Energy, available at 
http://resources.ca.gov/press_documents/CaliforniaSwedenBiofuelsMOU.pdf (last visited August 8, 2007). 
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of biogas into the pipeline, gas conditioning technology, and net energy and carbon balance of biogas 
production and use. 

Develop a Process to Evaluate Projects on the Basis of Net Environmental Benefits 

California should evaluate the possibility of developing a permit process for complex and cross-cutting 
projects like biogas production. The process would allow a single state agency, perhaps the Environmental 
Protection Agency, to assess a complex project through a multi-media review by integrating standards from 
several different agencies, and to determine whether there is a net environmental benefit. Because biogas 
production and use requires approval from so many different state and local agencies, centralizing and 
standardizing the permit process could help to ease the regulatory burden for participants and help California 
attain its greenhouse gases reduction goals. 

Develop Other Incentives to Encourage Biogas Production 

California lawmakers and regulators should consider new incentive mechanisms to encourage biogas 
production, perhaps with policies broadened to apply to other bioenergy facilities. Possible incentive 
mechanisms include tax incentives, state bond financing or industrial development bond authority, or the use 
of enterprise zones to defer tax on the capital investment in plant equipment.  More research is necessary to 
identify and evaluate incentive mechanisms used by other states and countries. While many different uses of 
biogas are likely, incentives should be designed to encourage desired uses of biogas, in line with preferred 
uses of biogas.  For example, if centralized digesters are preferred to individual sites, policymakers should 
consider providing low-cost loans for the construction of community digestion facilities, streamline 
permitting to allow facilities to begin operation more quickly, and ensure that the regulatory environment 
does not cause the transportation of manure and other feedstocks to become too cost-prohibitive.7 

1.2.2. Water 

Develop a Process to Assess Sites for Covered Lagoon Digesters 

As a result of Order No. R5-2007-0035, dairies in the Central Valley Region must monitor groundwater 
impacts of manure lagoons and in certain cases might need to reconstruct ponds. To facilitate implementation 
of this new general order, a process should be developed to help assess and evaluate the potential need for 
pond reconstruction.  For example, the Central Valley Regional Water Board has provided two construction 
options for new and reconstructed ponds that will contain manure and may be used as an anaerobic digester.  
Tier 1 requires a synthetic liner, Tier 2 requires modeling to demonstrate lack of groundwater impact. 
Potential sites that would use Tier 2 could be grouped by site characteristics, and assessments of potential 
leakage can be made for each group.  Such assessments could make it easier to identify sites that appear to be 
suitable for covered-pond digesters.   

Develop a White Paper on Anaerobic Digestion and Salinity 

The Central Valley Water Board has established a process to evaluate the salinity problem in their region. As 
part of the overall process to develop salt loading standards, a designated workgroup should assess the impact 

                                                      
7 Sean Hurley et al., California Institute for the Study of Specialty Crops, Clustering of Independent Dairy Operators for 
Generation of Bio-Renewable Energy: A Feasibility Analysis 6 (2006), available at 
http://cissc.calpoly.edu/research/dairy-grant-final-report-7-31-06-2.pdf (last visited June 29, 2007). 
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of anaerobic digestion on regional salinity levels. The workgroup should evaluate data from European 
digesters, as there are many anaerobic digesters using various feedstocks in operation there. Germany has 
over 3,,000 dairy-based anaerobic digestion systems, and Denmark has developed a significant number of 
centralized co-digestion plants.  The white paper should include an evaluation of how various feedstocks 
affect nutrient and salt concentrations. 

Develop a Salt Loading Standard for Anaerobic Digestion 

The Central Valley Water Board is increasingly concerned about salinity in their region and seeks to improve 
salt management practices; however, at this time no standards exist. The absence of standards for salts creates 
uncertainty on the part of farmers and other project developers seeking to use an anaerobic digester to 
produce biogas. The Central Valley Regional Board and other Regional Water Boards should develop a salt 
loading standard and compliance process that apply to manure management systems, including anaerobic 
digestion.   

1.2.3. Air Quality 

Develop a Compliance Mechanism for Small Farms to Use Distributed Generators 

If certain agricultural customers are exempt from local air quality permitting, they are required to meet the 
CARB certification standards for onsite generation with digester gas, which cannot be met with internal 
combustion engines typically used by farmers.  The CARB should develop a regulatory compliance 
mechanism to allow farmers that are exempt from local air standards to use distributed generation equipment 
to produce electricity from biogas. One possibility is to consider anaerobic digestion for purposes of 
producing biogas as different from traditional agricultural operations, which are covered under local air 
regulations. 

1.2.4. Electricity 

Increase the Biogas Net Metering Credit 

The energy credits provided under the current biogas net metering pilot program are in some cases lower 
than the energy generation cost paid for energy consumed by dairy farmers and may not be sufficient to 
encourage electricity production from biogas. The legislature and CPUC should consider increasing the 
biogas net metering credit to a level equal to or greater than the bundled retail rates that farm owners pay for 
electricity.8 

Require Utilities to Purchase Excess Generation 

Customer generators do not receive any credit for energy produced above their annual consumption needs.  
This could have the unintended effect of discouraging the maximum production of biogas for electricity 
usage. California should require electric utilities to purchase excess power from biogas production at a 

                                                      
8 California Energy Commission, PIER Final Project Report: Evaluation of Policy Impacts on the Economic Viability of 
California-Based Combined Heat and Power from a Project Owner’s Perspective app. C, v (2006), available at 
http://www.energy.ca.gov/2006publications/CEC-500-2006-068/CEC-500-2006-068.PDF. (last visited August 16, 
2007). 
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standard rate. Legislation (SB 463) currently under consideration would allow customers to sell excess energy 
to an investor-owned utility at the market price referent. 

Increase the Biogas Net Metering Program Capacity Cap 

The biogas net metering pilot tariff is available to projects that become operational by December 31, 2009, or 
until such time that the “combined statewide cumulative rated generating capacity used by the eligible biogas 
digester customer-generators in the service territories of the three largest electrical corporations in the state 
reaches 50 megawatts.”  The CPUC should consider increasing the biogas net metering capacity cap to 
accommodate growth in this sector.  Legislation (AB 1428) currently under consideration would increase the 
cap for biogas net metering to 70 megawatts. 

Allow Biogas from Anaerobic Digestion to be Eligible for SGIP Incentives 

After January 1, 2008, the existing Self-Generation Incentive Program will not provide incentives for fossil-
fuel based distributed generation technologies.  Biogas-fueled distributed generation should be eligible for 
financial incentives through the Self-Generation Incentive Program. The program should define biogas to 
include that from anaerobic digestion.  Pending legislation (SB 1064) would consider biogas-based systems to 
be eligible for incentives. 

Develop Agricultural Tariffs that Encourage Electricity Production from Biogas 

Tariff structure can encourage or discourage use of distributed generation.  In particular, low off-peak energy 
costs and high non-coincident demand charges can discourage distributed generation.  The CPUC should 
review existing agricultural tariffs to determine whether rate structures discourage biogas-fueled distributed 
generation and modify rate structures as appropriate. 

Clarify that Owners of Biogas Electricity Systems Own the Renewable Energy Credits 

The CPUC ruled in D.07-01-018 on ownership of renewable energy credits from renewable distributed 
generation.  It is unclear if this ruling applies to all renewable distributed generation or to solar only.   The 
CPUC should clarify this decision and allow the owner of a distributed generation system that generates 
electricity from biogas to retain the renewable energy credits.9 

1.2.5. Natural Gas 

Conduct Research to Determine the Quality of Biomethane 

Biogas must be conditioned to pipeline quality before being introduced into the existing gas infrastructure.  
More information is needed to determine the type and level of impurities in biomethane, particularly 
biomethane generated from co-digestion.  The CPUC in partnership with gas utilities and biogas producers 
should conduct research to determine the type and level of impurities in biogas, including that produced from 
co-digestion.  Sweden and Denmark have extensive experience in this area.  Significant date likely already 
exists in these countries regarding biomethane purity. 

                                                      
9 This should only apply to cases other than those directly related to RPS compliance or with contractual arrangements 
for disposition of RECs. 
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Biomethane Quality Standards  

Biogas must be conditioned to pipeline quality biomethane prior to introduction into the existing gas 
infrastructure.  Standards exist for natural gas but there is no specific standard for biomethane, particularly 
biomethane produced from co-digestion.  The CPUC should determine whether a specific quality standard 
for biomethane is necessary. 

Establish a Market Price Referent for Biogas 

While a market price referent exists for renewable electricity, no similar referent exists for biogas.  The CPUC 
should develop a methodology to establish a market price referent for biogas.   

Reduce and Standardize Interconnection Cost for Biomethane Injection 

The CPUC should assess existing interconnection processes and costs to determine whether they are 
appropriate for introduction of biomethane into the natural gas transmission system.  If purification and 
injection is a preferred use of biogas, consider subsidizing and standardizing interconnection costs among gas 
utilities in California. The CPUC should also consider whether it is appropriate to subsidize the gas 
conditioning equipment. 

Assess Potential and Feasibility of Introducing Biomethane into the Gas Distribution System  

Currently biomethane cannot be injected into the natural gas distribution system. This could limit the size of 
the market for biomethane.  The CPUC should determine whether and under what conditions it would be 
feasible to introduce biomethane into natural gas distribution pipelines. 

1.2.6. Solid Waste Management 

Adopt a Statutory Definition of Anaerobic Digestion   

While several references to anaerobic digestion exist in the statutes, there is no specific statutory definition.  
Also, the existing definition of "conversion" inaccurately includes anaerobic digestion.  In a rulemaking 
related to conversion, CIWMB developed more clear definitions of anaerobic digestion and other related 
concepts that were never adopted in deference to the legislative process.  California should adopt a clear 
statutory definition to help to clarify which regulatory agencies have jurisdiction over parts of the biogas 
production and use process. 

Clarify CIWMB Jurisdiction over Anaerobic Digestion 

Existing CIWMB regulations do not specifically address anaerobic digestion.  In the absence of specific 
regulations, the agency considers anaerobic digestion as a form of composting, which is subject to CIWMB 
regulations.  The legislature or CIWMB should clarify whether and to what extend CIWMB has jurisdiction 
over certain parts of the anaerobic digestion and co-digestion processes. 

Consider Specifically Exempting or Excluding Anaerobic Digestion from Certain CIWMB Regulations 

If it is determined that anaerobic digestion does not fit under the purview of part or all of the CIWMB 
regulations, it might be appropriate to exempt or exclude anaerobic digestion.  Several existing exemptions 
and exclusions in the California Code of Regulations could serve as analogies, including the beneficial use 
exclusion, biomass conversion exclusion, and the manufacturing exemption.
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2. INTRODUCTION 

Rising greenhouse gas (GHG) emissions worldwide have caused global temperatures to increase and 
continued emissions threaten to alter global climates patterns, which could result in significant human and 
environmental consequences. The United States is a significant emitter of GHGs, accounting for 
approximately 20 percent of global GHG emissions.10  In 2004, California produced 492 million metric tons 
of carbon dioxide equivalent (MMTCO2E), making it the second highest emitting state on an absolute basis 
and the second lowest on a per capita basis.11  If California were a country, it would be the 16th highest emitter 
of greenhouse gases in the world, roughly equal to Australia.12  To address the threat of climate change, 
Governor Schwarzenegger signed Assembly Bill (AB) 32, the Global Warming Solutions Act of 2006, into 
law on September 27, 2006. This landmark legislation establishes a GHG emissions reduction target, 
mandating that California reduce GHG emissions to 1990 levels by 2020.  Of the many solutions to reduce 
GHG emissions, producing energy from biological products such as manure, crop residue, and from the 
crops themselves – also known as bioenergy – holds great promise.   

California has adopted several policies to encourage and promote bioenergy. On April 25, 2006, Governor 
Arnold Schwarzenegger issued Executive Order S-06-06, establishing the targets for the production and use 
of bioenergy. The Governor ordered California to produce a minimum of 20 percent of the biofuels used 
within the state by 2010, 40 percent by 2020, and 75 percent by 2050. Furthermore, the state should use 
bioenergy sources to meet 20 percent of the overall renewable portfolio standard requirements.13  An 
interagency working group,14 led by the California Energy Commission, developed a plan for California to 
meet the goals of the Executive Order. The Bioenergy Action Plan outlines near-term actions that each 
participating agency can implement to help achieve the state’s bioenergy objectives.   

Biogas production through anaerobic digestion of organic matter is gaining momentum in the United States 
and Europe as a method of bioenergy production.  Anaerobic digestion of dairy manure, for example, is seen 
not only as a source of renewable gas, but also as a means of reducing GHG emissions while at the same time 
improving water and air quality.  Cow manure is a significant source of methane, a particularly potent GHG 
with a global warming potential 23 times higher than carbon dioxide (CO2).  Capturing methane produced by 
the anaerobic digestion of manure, which would other wise have been emitted to the atmosphere, allows for 
its use as an alternative to natural gas in combustion, power production, or as a transportation fuel. The 
California Air Resources Board (CARB) estimates that manure management projects utilizing anaerobic 
digestion could eliminate up to 1 MMTCO2E by 2020.15  Despite the potential to reduce GHG emissions, 

                                                      
10Kevin A. Baumert, Timothy Herzog, and Jonathan Pershing.  Navigating the Numbers: Greenhouse Gas Data and 
International Climate Policy. p. 12  2005, available at http://pdf.wri.org/navigating_numbers_chapter2.pdf  (last visited 
August 7, 2007). 
11 CA Energy Commission, Inventory of California Greenhouse Gas Emissions and Sinks: 1990 TO 2004, P. 5, available 
at http://www.energy.ca.gov/2006publications/CEC-600-2006-013/CEC-600-2006-013-SF.PDF (last visited August 7, 
2007). 
12 Id. at 20. 
13 Governor of the State of California, Executive Order No. S-06-06 (April 25, 2006) available at 
http://gov.ca.gov/index.php/executive-order/183/ (last visited June 29, 2007).  
14 Supra note 3. 
15 Air Resources Board, supra, note 1. 
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market, financing, and regulatory barriers inhibit California’s biogas production. This paper focuses on the 
regulatory challenges.  

The purpose of this paper is to conduct a preliminary review of existing regulations and to identify any 
challenges or issues of uncertainty in these processes and requirements. In this, the hope is to provide 
information that will initiate a dialogue on issues identified. It is critical to recognize the legal obligations of 
regulatory agencies and acknowledge the difficulty in evaluating and assessing interpretations, practices, 
procedures, and regulations. In the end, it is our hope that the dialogues helps establish reasonable and 
tenable solutions to reduce greenhouse gases and preserve existing environmental and human health and 
safety standards. 

It is also important to acknowledge that, at times, solutions to one problem can create regulatory challenges 
for other agencies. While there is an overarching desire on the part of policymakers in California to reduce 
greenhouse gas emissions, there is also a strong desire not to do so at the expense of existing regulations and 
standards. For example, increased production and use of biogas appears to be a viable solution to reducing 
greenhouse gas emissions, but such activity should not unreasonably increase emissions of oxides of nitrogen 
(NOx) or salt discharges. The challenge will be to find a balance among potentially competing regulatory 
standards. 

2.1. Organization of the Report 

Section 3 includes background material on anaerobic digestion, including brief summaries on the steps in the 
process of digestion, methods for biogas production, co-digestion, biogas use in California and Europe, and 
the agencies that regulate elements of the process on dairy farms in California.  

Section 4 provides an over view of the regulatory structure for regulating the state’s water resources and the 
related regulatory challenges.  It provides background material on the California Water Resource Control 
Board and the Central Valley Water Quality Control Board, in whose territory most of California’s dairy 
farms are located.   

In Section 5, we discuss the regulatory challenges related to air quality.  This section covers the California Air 
Resources Board and the San Joaquin Valley Air Pollution Control District.  It describes the regulatory 
challenges at the state and local levels relating to biogas production and use. 

Section 6 includes information about the regulatory challenges associated with combusting biogas to generate 
electricity.  The California Public Utilities Commission regulates the activities of the investor-owned electric 
utilities in California and their policies and regulations related to biogas use are discussed.  

Section 7 discusses regulatory issues related to conditioning biogas for injection into the existing natural gas 
infrastructure.  This section discusses the issues of gas quality standards and tariffs to sell gas to the local 
utility.   

Section 8 provides a brief discussion of whether and to what extent the California Integrated Waste 
Management Board has regulatory jurisdiction over parts of the anaerobic digestion process.  

Section 9 summarizes the findings of the report.   

Section 10 outlines recommendations to address the regulatory challenges identified in the report. 

Section 11, the report appendix, includes a summary matrix of the regulatory challenges identified in the 
report, a list of related pending legislation, and other supporting documentation.   
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3. BACKGROUND 

3.1. Overview of Anaerobic Digestion 

Anaerobic digestion is a biological process in which acid- and methane-forming bacteria convert organic 
materials into biogas in an oxygen-free environment. This process occurs naturally in marshes and wetlands, 
as well as in the digestive system of animals and humans. Anaerobic digestion also occurs in landfills, where 
bacteria convert organic wastes present in landfills. Biogas produced through anaerobic digestion typically 
comprises approximately 60 percent methane (CH4), 35 percent carbon dioxide (CO2), and 5 percent other 
gases.16 

The natural process of anaerobic digestion can be replicated and optimized in an engineered process using 
animal manure and other organic materials as feedstocks. While the primary condition necessary for 
anaerobic digestion is the absence of oxygen, several other important factors contribute to the success and 
efficiency of anaerobic digestion, including the temperature at which this process takes place, the moisture 
and nutrient content of the feedstocks, and pH levels of the overall mix. Anaerobic digestion occurs most 
efficiently in two temperatures ranges:  mesophilic, which occurs between 30-40°C, and thermophilic, which 
occurs between 50-60°C. Anaerobic digestion in the mesophilic temperature range is more common even 
though digestion at thermophilic temperature has the advantage of reducing reaction time.17 

The anaerobic digestion process typically includes two stages to produce biogas. During the first stage, acid-
forming (acidogenic) bacteria decompose the organic feedstocks. Proteins, carbohydrates, cellulose, and 
hemicellulose in the manure are hydrolyzed and metabolized into mainly short-chain fatty acids and CO2 and 
hydrogen (H2) gases.18 During the second stage, most of the organic acids and all of the H2 are metabolized 
by methane-forming (methanogenic) bacteria. This stage produces the biogas, which comprises approximately 
55 to 70 percent CH4, 30 to 45 percent CO2, and 5 percent other gases. Methanogenic bacteria are slower 
growing and more sensitive than acidogenic bacteria, typically requiring a pH range above 6 and temperatures 
at or above 70° F for at least 15 days to most efficiently convert organic acids into biogas.19 

3.2. Biogas  

Raw biogas contains significant quantities of CO2 and other impurities, such as hydrogen sulfide (H2S) and 
water vapor. Some of these impurities must be removed through a process of cleaning or conditioning before 
the biogas is useable in anything other than a reciprocating engine. Biogas can be partially cleaned for use in 
gas boilers and internal combustion engines.  Further cleansing creates biomethane, which can be introduced 
directly into the existing gas infrastructure. Given its level of impurities, raw biogas has a relatively low British 

                                                      
16 Sean Hurley et al., supra note 7 at 6. 
17 California Energy Commission, Anaerobic Digestion, 
http://www.energy.ca.gov/pier/renewable/biomass/anaerobic_digestion/index.html (last visited June 20, 2007) 
18 Sean Hurley et al., supra note 7 at 6. 
19 See Id. For a more detailed treatment of this process, see Ken Krich et al., Biomethane from Dairy Waste: A 
Sourcebook for the Production and Use of Renewable Natural Gas in California app. A (July 2005), available at 
http://www.calstart.org/info/publications/Biomethane_from_Dairy_Waste_Full_Report.pdf  (Last visited August 7, 
2007). 
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Thermal Unit (BTU) content, at 600-800 BTU/ft3, as compared to biomethane, which generally has a heating 
value of 1000 BTU/ft3, similar to that of traditional natural gas.20 

3.2.1. Uses of Biogas21 

There are many potential uses for biogas, such as on-site boilers, electrical generation for on-site use and 
exportation to the electric delivery system, transportation fuel, and injection into the existing natural gas 
delivery system. Factors, such as the size of the dairy farm, proximity to gas and electric transmission systems, 
on-site energy requirements, and electric tariff structures, will determine whether it is more advantageous to 
convert biogas into electricity or pipeline quality gas.  

Raw biogas must be cleaned before it can be used as a fuel in boilers or burners. The conditioning process 
removes condensate and particulates, then compresses, cools and dehydrates the raw biogas. The resulting 
gas can be transported by pipeline to the location of the boiler or burners. Because of the low-BTU content 
of biogas, minor modifications are required to natural-gas-fired-burners when biogas is used.  Biogas may be 
similarly used to generate steam using a boiler onsite.  

Dairy farms in the U.S. commonly use biogas to generate electricity using either a reciprocating engine or a 
gas turbine. Many dairies employ a combined heat and power system to increase the overall efficiency of the 
system. The generated electricity can be consumed on-site or exported to the electric utility grid. 

If upgraded to pipeline quality, the resulting biomethane can be injected into the natural gas system. This 
requires a treatment system to condition the gas and significant compression to conform to the pipeline’s 
pressure at the interconnect point. Introducing biomethane into the natural gas system has advantages. Biogas 
production can be maximized and all the gas produced can be used. Also, since no biomethane will be 
combusted on site, there are no emissions that require regulatory permitting.  Though currently are no 
projects in California actively injecting upgraded biogas into a natural gas pipeline, several projects are under 
contract in Pacific Gas and Electric’s (PG&E’s) territory. 

3.3. Types of Anaerobic Digestion 

Though there are several methods for producing biogas utilizing anaerobic digestion, complete-mix, plug-
flow, and covered lagoon digesters appear to be the most appropriate for use on dairy farms at this time, as 
described below:22  

Complete Mix Digesters 

Complete-mix digesters typically use aboveground, heated, and insulated round tanks to contain the organic 
materials during the anaerobic digestion process. Organic feedstocks are pumped into the digester and 
continuously or intermittently mixed by gas recirculation, mechanical propellers, or liquid circulation to 

                                                      
20  California Energy Commission, PIER Final Project Report: Evaluation of Policy Impacts on the Economic Viability 
of California-Based Combined Heat and Power from a Project Owner’s Perspective app. C xii (2006), available at 
http://www.energy.ca.gov/2006publications/CEC-500-2006-068/CEC-500-2006-068.PDF  (last visited May 8, 2007). 
21 Supra note 17. 
22 Ken Krich et al., supra note 8, at 31. 
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prevent separation.23 Complete-mix digesters can accommodate a wide range of feedstocks.  They can use 
organic wastes of between 3 and 10 percent total solid concentration. Complete-mix digesters can be 
operated at either the mesophilic or thermophilic temperature range and have a hydraulic retention time 
(HRT) as brief as 10-20 days.24 

Plug-Flow Digesters 

Plug-flow digesters consist of unmixed, heated rectangular tanks, typically built below ground level, covered 
with an air-tight expandable membrane. Organic feedstocks are added daily to one end of the trough. As new 
materials are pumped in, they displace an equal portion of old material, which is pushed out the other end of 
the digester. Plug-flow digesters are typically used to digest thick waste from ruminant animals with a total 
solid concentration of 11 to 13 percent at the mesophilic temperature range and have a HRT from 20-30 
days. A plug-flow digester is not suitable for materials containing less than 10 percent solids. If the collected 
manure is too dry, water or a liquid organic waste such as cheese whey can be added. 25 

Ambient-Temperature Covered Lagoon Digesters 

The covered lagoon method of digestion uses an earthen lagoon covered by a floating, impermeable cover 
that collects the biogas produced from the digestion process. The cover can be placed over the entire lagoon 
or over the part that produces the most methane. Specifically designed anaerobic treatment lagoons produce 
biogas from dilute wastes with less than 2 percent total solids (i.e., 98 percent moisture) such as flushed dairy 
or hog manure. The lagoons are not heated and the lagoon temperature and biogas production varies with 
ambient temperatures and individual pond characteristics.26  

3.3.1. Anaerobic Digestion Process 

To understand the regulatory framework for anaerobic digestion on dairy farms, it is helpful to understand 
the anaerobic digestion production and use process. The following comprises the typical steps in the 
anaerobic digestion process, including steps necessary for co-digestion. 

• Collection of Manure – The method of manure collection varies depending on the type of manure 
management system used. The amount of water and inorganic solids that mix with manure during 
collection and handling process are important factors in the collection process.   

• Transport of Offsite Material – If co-digestion is used, other substrates will be transported from off 
site to the location of the digester. Offsite materials may include crop residue, food processing waste, and 
green waste among others. 

• Storage of Offsite Materials – Once offsite substrates are transported to the site of the digester, they 
will be stored until used in the digester. 

                                                      
23 Id.at 32 
24 California Energy Commission, supra note 21.  
25  Id.; see also Ken Krich et al., supra note 19, at 32. 
26 Ken Krich et al., supra note 19, at 32. 



Biogas on Dairy Farms:  A Survey of Regulatory Challenges 

Energy Policy Initiatives Center 6   

• Pretreatment of Materials – Depending on the type of digestion used, manure may need to be 
pretreated prior to being added to an anaerobic digester. Pretreatment includes screening, grit removal, 
and mixing necessary to meet the requirements of the selected digestion technology.  

• Anaerobic Digestion – Digestion takes place in a tank or lagoon, depending on the method used, as 
described in Section 3.1. 

• Gas Conditioning – Biogas from anaerobic digesters typically includes high levels of moisture, CO2 and 
hydrogen sulfide (H2S), which may be removed through a conditioning process to be usable in certain 
engines and to be injected into the natural gas pipeline. 

• Electricity Production – Biogas can be used to generate electricity through reciprocating engines and 
other similar distributed generation technologies. 

• Onsite Transportation Fuel – Biogas that has been conditioned can also be compressed and used as a 
transportation fuel in certain vehicles. 

• Gas Exportation – Biogas that is conditioned and not used on site can, in some cases, be sold to the gas 
utility and injected into the existing natural gas infrastructure. This requires that the gas be conditioned 
and pressurized to a level that meets the requirements of the local utilities and regulatory agencies.   

• Use of Byproducts – It is possible to recover both solid and liquid byproducts, sometimes called 
digestate. Solids can be used for animal bedding or soil amendments. Liquid digestate is typically rich in 
nutrients and can be used as a fertilizer.   

• Transport of Byproducts – Byproducts can be sold and may need to be transported off the farm. 

3.4. Co-digestion  

Anaerobic digesters on dairy farms typically use only manure as the main feedstock. Alternatively, co-
digestion uses other organic materials, such as crop residue, food processing waste, and other organic 
materials, in addition to manure. Waste water treatment plants in the U.S. and parts of Europe have been co-
digesting waste for many years.  Optimizing the co-digestion process can produce more gas per unit of 
feedstock than using only manure and potentially reduce the amount of solid byproducts. Because co-
digestion can accommodate multiple streams of solid organic resources, it may be a viable strategy to divert 
organic materials from landfills. 

However, while co-digestion can increase the efficiency of biogas production, it is not without disadvantages.   
Co-digestion is a more complex process than anaerobic digestion processes that only involve manure.  
Commensurate with increased complexity is heightened regulatory scrutiny. For example, use of certain 
materials, such as cheese whey and food processing waste, might increase the salt content of the digestate. 
The Water Resource Control Board and its Regional Boards are concerned about the effect co-digestion 
could have on the salinity of their jurisdictions, particularly the Central Valley area.   

3.5. Centralized Digestion 

Though one of the advantages of anaerobic digestion is its distributed nature, allowing biogas to be produced 
and used on site, an alternative approach centralizes digestion. A single digester would be located on a site 
near manure and other feedstock sources. Nearby dairy farms supply additional manure, trucking or piping 
their biological byproducts to the centralized location. Once the anaerobic digestion is complete and the 
biogas is produced, the solid and liquid digestate is transported back to the farms for use as fertilizer and soil 
amendment. Centralized digestion allows operators to develop economies of scale, reducing the overall costs 
of the digestion process, gas conditioning, and the possible treatment of liquid effluent.   
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Determining the best use for the biogas produced at a centralized plant depends on several factors, including 
the availability of a nearby natural gas pipeline (along with the costs of conditioning the biogas to pipeline-
quality), on-site electricity load, electricity prices, and the amount of gas produced. The design of the manure 
collection system, the proximity of the centralized digestion site and the manure and other feedstock sources, 
and herd size also contribute to determining whether community digestion is cost effective.27,28 

3.6. Biogas in California 

The primary sources of biogas production in California is landfills and waste-water treatment plants.  While 
California currently captures a portion of the biogas produced from these sources, a significant potential 
exists.  The total technical potential for landfill gas is about 80 billion cubic feet per year (BCF/year) and that 
for waste-water treatment plants is about 11 BCF/year.29 Another potential significant source of biogas is 
dairy cow manure.  California is home to about 1,800 dairies that represent over 1.7 million dairy cows, which 
produce a significant amount of biomass that can be converted to biogas by anaerobic digestion.  California 
dairies have a methane production potential of about 40 million cubic feet per day (ft3/d) or 14.6 BCF/year.30  
In electric terms, this potential represents approximately 1.2 million megawatt-hours (MWh) of energy or 
about 140 MW of electricity (MWe).31  In addition, according to CARB, producing biogas via digesters could 
eliminate approximately 1 million tons of CO2 equivalent (MMTCO2E) emissions annually.32,33   Widespread 
use of traditional anaerobic digestion and co-digesting dairy manure and other substrates could significantly 
increase the potential biogas production, electricity generation, and greenhouse gas reductions.34 

Currently, California has 22 digesters located on dairy farms.  In aggregate these systems represent 
approximately 5.7 MW gross electrical capacity.35 Ten of these digesters received funding from the CEC 

                                                      
27 Id. at 43-45.  
28 Hurley et al., supra note 7, at 6. 
29 California Energy Commission.  Biomass in California:  Challenges, Opportunities, and Potentials for Sustainable 
Management and Development 15 (June 2005), available at http://www.energy.ca.gov/2005publications/CEC-500-2005-
160/CEC-500-2005-160.PDF (last visited August 20, 2007). 
30 According to the Energy Information Agency California consumed 2,242 billion cubit feet per year, available at 
http://tonto.eia.doe.gov/dnav/ng/ng_cons_sum_dcu_SCA_a.htm (Last visited May 29, 2007). 
31 Ken Krich et al., Biomethane from Dairy Waste: A Sourcebook for the Production and Use of Renewable Natural 
Gas in California p. 23-24 (July 2005), available at 
http://www.calstart.org/info/publications/Biomethane_from_Dairy_Waste_Full_Report.pdf   (last visited August 7, 
2007). 
32Climate Action Team Report to Governor Schwarzenegger and the Legislature 44, available at 
http://www.climatechange.ca.gov/climate_action_team/reports/2006-04-03_FINAL_CAT_REPORT.PDF (last visited 
August 7, 2007). 
33 See also California Air Resources Board, Proposed Early Actions to Mitigate Climate Change in California 20 (April 
2007), available at http://www.climatechange.ca.gov/climate_action_team/reports/2007-04-
20_ARB_early_action_report.pdf (last visited August 7, 2007). 
34 The CARB estimates that total GHG emissions from the dairy industry are 6.4 MMTCO2E.  See California Air 
Resources Board.  Draft Updated Greenhouse Gas Emissions Estimates (August 2007), available at 
http://www.arb.ca.gov/cc/ccei/inventory/tables/rpt_inventory_ipcc_all.pdf (last visited August 17, 2007). 
35 Susan J. Brown and Valentino Tiangco, California Energy Commission, Staff Overview Presentation: California’s 
Bioenergy Action Plan, public meeting of the Bioenergy Interagency Working Group, Sacramento, California. June 11, 
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Diary Power Production Program.  These projects, which account for about 2.5 MW of electricity capacity, 
are an equal mix of covered lagoons and plug flow digesters that use dairy manure or a mixture of dairy 
manure and other feedstocks such as cheese production wastewater, creamery wastewater, and food 
processing wastewater.36 

3.7. Biogas in the European Union 

The European Union (EU) has a more developed biogas industry than the U.S. and California. In 2004, the 
EU produced nearly 200 billion cubic feet of biogas (BCF).  This total represents biogas production from all 
sectors. As in the U.S., landfill gas represented the largest percentage (64 percent) of biogas produced in the 
EU, followed by wastewater treatment plants (19 percent) and municipal solid waste and agricultural biogas 
(17 percent).37 Since this paper focuses on biogas production on dairy farms, the last category of municipal 
solid and agricultural materials is more relevant.   

Germany is the largest producer of biogas from municipal and agricultural resources in the EU. In 2005, 
Germany produced about 27.6 BCF of biogas from these sources. The number of small agricultural digester 
projects has increased from 850 in 1999 to 2700 in 2005, increasing by 600 in 2005 alone, an increase largely 
attributed to policies promoting biogas production.38 In 2004, Germany adopted feed-in tariff to encourage 
the generation of electricity produced from biomass.39 Under the policy, Germany utilities are required to 
purchase renewable energy at a fixed cost and duration. As a result, most participating farms use biogas to 
generate electricity that feeds directly into the electric grid. In 2005, German utilities were required to 
purchase biogas-produced electricity for between 11 and 15 (U.S.) cents per kilowatt-hour, while providing 
bonus payments for projects that use animal manure, combined heat and power, and advanced technologies 
such as fuel cells. Germany also offers financial incentives of up to $20,190 for small biogas projects with 
electric capacities less than 70 kW, coupled with low-interest loans. See Table 1 below for the feed-in tariffs 
currently available in Germany.    

                                                                                                                                                                           
2007, available at http://www.energy.ca.gov/bioenergy_action_plan/documents/2007-06-11_workshop/2007-06-
11_Presentations/BROWN_TIANGCO_BIOENERGY_FINAL_2007-06-11.PDF (last visited August 7, 2007). 
36 Id. 
37 EurObserv’ER, Biogas Barometer 46 (2006), available at  http://www.energies-renouvelables.org/observ-
er/stat_baro/observ/baro173a.pdf (Last visited May 31, 2007). 
38 Id. at 50.  
39 A feed-in tariff establishes the price that the utility is required to pay renewable energy generators for a give period, 
typically 20 years in Germany. 
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Table 1. German Biomass Feed-in Tariff (US cents/kWh)40 

System Size 
(kW)

2007 
Base Tariff 1 

Manure and 
Agriculture 

Product Bonus CHP Bonus2

Advanced 
Technology 

Bonus3
Maximum 

Feed-in Tariff
≤150 kW 14.6 8.0 2.7 2.7 28.0
150 kW-500 12.6 8.0 2.7 2.7 26.0
500 - 5,000 11.3 5.3 2.7 2.7 22.0
5,000 - 20,000 10.6 0.0 2.7 0.0 13.3

1 Tariff started in 2004. Base tariff declines 1.5% annually.
2 Combined heat and power
3 Fuel cells, gas turbine, organic Rankine cycle, etc.  

Denmark is also a leader in biogas production, ranking third behind the United Kingdom and Germany in 
terms of per capita production. Denmark has developed a significant number of co-digestion projects, and 
produces most of it’s biogas in 20 co-digestion units and 60 small agricultural digesters.   

Sweden, ranked 5th for biogas production per capita, not only uses gas for electricity and heat, but also uses 
biogas as a transportation fuel. As of 2006, Sweden had nearly 800 buses running on biogas and more than 
4,500 cars using a mixture of gasoline and biogas products. 

Table 2 shows the amount of biogas produced by each country in the European Union.  

                                                      
40 At the time of conversion, 1 Euro equaled $1.33025 USD.   
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Table 2. Biogas Production in the European Union in 2005 (BCF)41 

Country Landfill Gas WWTP Gas Other* Total 

Ranking 
Production Per 

1,000 Inhabitants 
United Kingdom 68.5 7.0 75.5 1
Germany 24.3 15.7 27.6 67.6 2
Italy 14.2 0.0 1.8 16.0 10
Spain 10.0 2.4 1.0 13.4 8
France 5.5 3.3 0.1 8.9 15
Netherlands 2.1 2.1 1.2 5.3 7
Sweden 1.5 2.9 4.5 5
Denmark 0.6 0.9 2.4 3.9 3
Belgium 2.4 0.4 0.3 3.1 9
Czech Republic 0.9 1.3 0.1 2.4 12
Poland 1.1 1.1 0.0 2.1 17
Austria 0.5 0.8 0.6 1.9 11
Greece 0.9 0.7 1.5 16
Ireland 1.1 0.2 0.2 1.5 6
Finland 0.7 0.4 1.1 13
Portugal 0.4 0.4 19
Slovenia 0.3 0.0 0.3 14
Luxembourg 0.3 0.3 4
Slovakia 0.2 0.0 0.2 18
Hungary 0.0 0.1 0.0 0.2 20
EU Total 134.4 39.5 36.2 210.1

% Total 64.0% 18.8% 17.2% 100.0%
% Increase  over 2004 12.8% 1.0% 58.0% 15.9%

*Decentralized agricultural, municipal solid waste, and centralized co-digestion plants.  

3.8. Regulatory Agencies 

In California, the production and use of biogas touches upon many areas of regulation, including air quality, 
water quality, electricity, and natural gas, demanding the involvement of many different state and local 
agencies. The following list summarizes the roles of state agencies that have some jurisdiction over major 
portions of the biogas production and consumption cycle: 

• State Water Resources Control Board (SWRCB) – The SWRCB is charged with protecting and 
preserving the water resources of the state. A decentralized system of nine Regional Boards carry out the 
regulatory directives of the State Board, although each region has the ability to develop its own rules and 

                                                      
41 EurObserv’ER, supra note 37, at 46, 50. 
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standards within the overall framework of the law and regulatory codes.  Most of the dairy farms in 
California are located in the Central Valley, or Region 5, and regulated by the Central Valley Regional 
Water Quality Control Board.   

• California Air Resources Board (CARB) – The CARB regulates mobile and stationary source 
emissions in California and is responsible for implementing AB 32. A decentralized network of thirty-five 
Air Pollution Control Districts (APCD) or Air Quality Management Districts carries out CARB rules and 
regulations. Like the Regional Water Boards, APCDs have significant autonomy to establish local rules 
and standards. 

• California Public Utilities Commission (CPUC) – The CPUC regulates privately owned 
telecommunications, electric, natural gas, water, railroad, rail transit, and passenger transportation 
companies. In the context of biogas, the CPUC’s regulation of electricity and natural gas are most 
relevant.   

• California Integrated Waste Management Board (CIWMB) – The California Integrated Waste 
Management Board (CIWMB) generally has jurisdiction over solid resource handling, recycling, and 
composting. Local enforcement agencies, usually a local Environmental Health Department, carry out the 
regulations set forth by the CIWMB.  It is unclear whether and the extent to which CIWMB has 
jurisdiction over parts of the anaerobic digestion process. 
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4. WATER QUALITY 

4.1. Potential Water Quality Impacts from Anaerobic Digesters 

Dairy cow manure contains significant levels of salts and other nutrients. On average, a large cow generates 
approximately 19.5 pounds of dry manure daily, producing one pound of nitrogen and approximately 1.29 lbs 
of inorganic salts (including Na+, K+, and Cl-) per day. Aggregated, the average dairy farm with 1,000 cows 
produces approximately 3,600 tons of dry manure, with 180 tons of nitrogen and 235 tons of inorganic salts 
annually.42 

Dairy operations can affect surface water and groundwater in several ways, including effects from the 
discharge of dairy waste in land application areas, retention ponds, corrals, feed storage areas, and manure 
storage areas. These potential discharge points exist regardless of whether a dairy farmer is using an anaerobic 
digestion system and subject to regulatory scrutiny; however, certain anaerobic digestion and co-digestion 
projects may change the nature of dairy waste and heighten water quality concerns.  

4.2. Regulatory Agencies 

In California, the State Water Resources Control Board (State Water Board) and nine Regional Water Quality 
Control Boards (Regional Water Boards) are responsible for water quality protection.43 In addition, some 
county planning departments and environmental health agencies have some related responsibilities and may 
impose water-quality-related conditions on anaerobic digesters.  

The State Water Board serves as a liaison between state and federal agencies on water quality issues, and 
coordinates with the Regional Water Boards to achieve consistency in regulatory programs. The State Water 
Board reviews and comments on proposed regulations, and may participate in their development. When 
Regional Water Board orders are challenged, the State Water Board conducts the initial review. 

Regional Water Boards are responsible for developing and enforcing water quality objectives, and for 
implementing plans that protect the State's waters. Regional jurisdictional corresponds to major drainage 
basin boundaries, and though Regional Water Boards implement statewide laws and regulations, they may 
take differing approaches based on local climate, topography, geology and hydrology.   

4.3. Applicable Laws and Regulations 

Regulations promulgated in the Porter-Cologne Act guide the Regional Water Boards, and dictate reporting 
and permitting requirements applicable to activities that involve the discharge of waste.44  Neither the Porter-

                                                      
42 Central Valley Regional Water Quality Control Board,  Staff Report: Consideration of Waste Discharge Requirements 
General Order for Existing Milking Cow Dairies, 6-7 (2007) [hereinafter Central Valley, Staff Report], available at 
http://www.waterboards.ca.gov/centralvalley/tentative/0705/dairies/dairies-general-stfrpt.pdf (last visited June 28, 
2007). 
43 Detailed information about the water boards is available at www.waterboards.ca.gov. (last visited June 4, 2007). 
44 CAL. WATER CODE §§ 13000-14958 (West Supp. 2007). 
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Cologne Act nor Regional Water Board regulations specifically address biogas production and use.  The 
following describes some of the regulatory requirements related to anaerobic digestion.   

Waste Discharge Requirements 

All Regional Water Boards regulate waste discharges uniformly. If an activity involves the discharge of waste 
with the potential to affect water quality, the discharger must submit a Report of Waste Discharge (ROWD) 
to the appropriate Regional Water Board. The Board will review the ROWD and based on the severity of the 
discharge will revise, issue, or waive Waste Discharge Requirements (WDRs) for the activity. If WDRs are the 
first discretionary permit issued for a discharge activity, the Board may become the lead agency for the 
CEQA review.  

A new ROWD is required when there is a proposed change in the character, location, or volume of the 
discharge, including any expansion of the facility or change in the treatment technology. For example, a dairy 
farmer may decide to cover an existing storage pond to capture methane gas, which would likely require a 
new ROWD that describes the change and related effects.  After reviewing the ROWD, the Regional Water 
Board can make changes to the existing WDR they deem necessary.   

In some cases, a proposed change may result in a request for additional information. If an existing dairy 
decides to expand an existing storage pond or construct a new pond, a regional water board may request data 
and engineering reports, even though the old ponds were in use for many years. 

Stormwater Discharge Permits 

Regional water boards have permitting programs for routine stormwater discharges from industrial sites and 
for stormwater discharges resulting from construction activities.45 If a project disturbs one or more acres of 
soil, or disturbs less than one acre but is part of a larger development that in total disturbs one or more acres, 
the project must acquire a General Permit 99-08-DWQ for Discharges of Storm Water Associated with 
Construction Activity. Construction activity subject to this permit includes clearing, grading, and disturbances 
to the ground such as stockpiling or excavation. 

The Construction General Permit requires the development and implementation of a Storm Water Pollution 
Prevention Plan (SWPPP). The SWPPP must list best management practices that the discharger will use, as 
well as a visual monitoring program, a chemical monitoring program for “non-visible” pollutants, and a 
sediment monitoring plan if the site discharges directly into a water body listed on the State’s 303(d) list for 
sediment. 

Small linear underground (LUP) or overhead projects disturbing more than one acre but less than five acres 
(including trenching and staging areas) must be covered by the Statewide General Permit for Storm Water 
Discharges Associated with Construction Activity from Small Linear Underground/Overhead Projects (Small 
LUP General Permit). The Small LUP General Permit has varying application and permitting requirements 
based on the type and complexity of the project. Linear projects disturbing five or more acres of land must 
obtain coverage under the Construction General Permit. 

                                                      
45 Additional information is available at http://www.waterboards.ca.gov/stormwtr/construction.html. (last visited June 4, 
2007). 
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When are ROWDs and WDRs not required? 

There are certain instances when a ROWD or WDRs are not required. For example, waste discharges to a 
permitted landfill or municipal wastewater treatment plant (MWTP) do not require a ROWD because the 
Regional Water Board has already issued a WDR to that facility. The Boards can also waive the ROWD 
requirement for specific activities determined to pose an insignificant threat to water quality. 

It is also possible for Regional Water Boards to waive WDRs after reviewing the ROWD. Such waivers are 
conditional, issued for a maximum of five years, and have monitoring and reporting requirements. 
Historically, agricultural activities, including animal feeding operations at dairy, feedlot, and poultry facilities, 
have operated under a WDR waiver. 

4.4. Central Valley Regional Water Quality Control Board Regulations 

California has approximately 1,800 dairy farms.  Most of these (about 1500) are located within the jurisdiction 
of the Central Valley Regional Water Quality Control Board (Central Valley Water Board).46 Historically, most 
dairies located in the Central Valley Water Board territory operated under a waiver of waste discharge 
requirements.47 On December 15, 2002, the “United States Environmental Protection Agency (USEPA) 
signed a new Concentrated Animal Feeding Operations (CAFOs) Rule, which required all large dairies and 
other types of large CAFOs to apply for a National Pollutant Discharge Elimination System (NPDES) permit 
and to develop and implement a Nutrient Management Plan for land application areas.”48 As a result, those 
waivers expired.49 These and other changes precipitated a process to assess the level and adequacy of water 
regulations related to dairy farms, and on May 4, 2007, the Central Valley Water Board adopted a general 
WDR Order No R5-2007-0035 for existing milk cow dairies.   

4.4.1. General WDR Order No. R5-2007-0035 

General WDR Order No. R5-2007-0035 includes several provisions relevant to anaerobic digestion. The 
Order requires that waste discharge must be reported prior to “material change or proposed change in the 
character, location, or volume of the discharge, including any expansion of the facility or development of any 
treatment technology, or construction of an anaerobic digester.” In addition, the General WDR Order 
includes requirements for new and reconstructed lagoons, including a two-tiered approach for compliance. 
The new WDR also requires dairy farmers to submit a report that “identifies sources of salt in waste 
generated at the dairy, evaluates measures that can be taken to minimize salt in the dairy waste, and certifies 
that they will implement the approved measures identified to minimize salt in the dairy waste.”50 

Order No. R5-2007-0035 does not apply to dairies that have not expanded operations since October 17, 
2005. Existing ponds at those dairies do not need to meet the specifications above. However, if the dairy 

                                                      
46 Central Valley, Staff Report, supra note 42, at 4. 
47 Regional Water Quality Control Board, Central Valley Region Resolution 82-036. 
48 Central Valley, Staff Report, supra note 42, at 1.  
49 CAL WATER CODE § 13269 (West Supp. 2007). 
50 California Regional Water Quality Control Board, Central Valley Region, Order No. R5-2007-0035: Waste Discharge 
Requirements General Order for Existing Milk Cow Dairies 22 (2007) [hereinafter Order No. R5-2007-0035], available at 
http://www.swrcb.ca.gov/rwqcb5/adopted_orders/GeneralOrders/R5-2007-0035.pdf  (Last visited June 12, 2007). 
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farm converts an existing pond into an anaerobic digester, the farm may need to submit a ROWD that 
describes the change to the Central Valley Water Board. The Board will evaluate the pond and other site 
information, and determine whether the existing pond is suitable for use as a digester. The Board will then 
issue an individual WDR Order for the facility.  

In a May 2007 letter, the Central Valley Water Board addressed questions about methane digesters at dairies 
posed by a dairy farmer association (available in Appendix Section 11.2). The letter provides information on 
the Board’s requirements and review process, and includes a sample protocol for developing a technical 
report to meet the requirements of Tier 2, described below. 

4.5. Challenges 

In general, the Central Valley Water Board has expressed concern about anaerobic digestion related to three 
issues: (1) the use of offsite waste in co-digestion, which can increase the salt and nitrate content of digestate, 
(2) the ability of lagoons to safely contain digestate, in particular that from co-digestion, and (3) potential 
groundwater quality impacts from the form and concentration of nitrogen stored in lagoons.  

4.5.1. Requirements for New and Reconstructed Lagoons 

As described in Section 3.3, there are several methods of anaerobic digestion that are appropriate for use on a 
dairy farm in California: complete mix, ambient-temperature covered lagoon, and plug flow. Complete mix 
digesters typically use aboveground sealed tanks to contain the digestion process.  Plug-flow digesters usually 
have concrete-lined basins, although they are usually installed below ground level. Ambient-temperature 
covered lagoon digesters are built using a traditional dairy impoundment. Regional Water Boards are 
concerned about the water quality impacts of in-ground digesters.  Concern about leakage from ponds 
containing manure, however, exists independent of whether or not the pond is used as an anaerobic digester. 

The Central Valley Water Board’s Order No. R5-2007-0035 includes standards for constructing new ponds 
and expanding existing ponds. The new standards address dairy ponds regardless of whether or not it is part 
of an anaerobic digester, addressing a general concern for the ability of a lagoon or pond to contain dairy 
farm waste. This concern is exacerbated when other materials are introduced into the anaerobic digestion 
process, including cheese whey, food processing waste, and municipal food waste, which could increase salt 
and nutrient levels.  

The Order helped to clarify the requirements for lagoons and provides two compliance options for projects. 
General Specification 7 of the Order states: 

“Pond design must be reviewed and approved by the Executive Officer 
prior to construction. This Order provides a tiered approach to pond 
design requirements to provide an option that will significantly reduce the 
time required for approval by the Executive Officer as defined below: 

Tier 1: A pond designed to consist of a double liner constructed with 60-mil 
high density polyethylene or material of equivalent durability with a leachate 
collection and removal system (constructed in accordance with Section 
20340 of Title 27) between the two liners will be acceptable without a 
demonstration that the pond design is protective of groundwater quality. 

Tier 2: A pond designed in accordance with California Natural Resource 
Conservation Service (NRCS) Conservation Practice Standard 313 or 
equivalent and which the Discharger can demonstrate through submittal of 
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technical reports that the alternative design is protective of groundwater 
quality as required in General Specification B. 8 of the General Order.”51 

Prior to the adoption of Order No. R5-2007-0035, there was some uncertainty about the standards for 
lagoons. It is currently unclear how difficult it will be to meet the new standards, particularly the Tier 2 
option, which requires modeling. At this time, it is too early to determine how the new pond standards will 
affect the installation of covered lagoon digesters. These requirements likely would not affect complete mix 
digesters, which use sealed, aboveground tanks to contain the digestion process and byproducts.   

4.5.2. Salt Loading Rates and Management Practices  

California’s arid climate, importation of water, and large agricultural industry all contribute to increased levels 
of salinity in surface and ground water.  While all regions of California have taken some steps to understand 
and address the issue of salinity, the Central Valley Water Board has begun an extensive process to evaluate 
the issue and to develop a plan to address growing salt levels in the Central Valley region.52 “The Central 
Valley Water Board and State Water Board have initiated a comprehensive effort to address salinity problems 
in California’s Central Valley and to adopt long-term solutions that will lead to enhanced water quality and 
economic sustainability. Central Valley Salinity Alternatives for Long-Term Sustainability (CV-SALTS) is an 
effort to develop and implement a comprehensive salinity management program.53 The goal of CV-SALTS is 
to maintain a healthy environment and a good quality of life for all Californians by protecting our most 
essential and vulnerable resource: WATER.”54 

Given the concern for the increasing salinity levels in the Central Valley, the Central Valley Water Board has 
concerns about the salt resulting from anaerobic digestion, particularly co-digestion of manure and other 
resources like food processing residue. Manure from dairy farms contains fairly well understood 
concentrations of salts that arise from the feed and water sources used in the dairy production activities.55 Use 
of dairy manure in traditional anaerobic digestion produces liquid effluent with a relatively predictable salt 
level. When manure or manure-only digestate is spread on land at agronomically acceptable rates, the 
nutrients can be sufficiently used by crops. But when other feedstocks are used for co-digestion, the salt and 
nitrogen content of the liquid effluent could increase, requiring that the same amount of digestate be applied 
over more land area to sufficiently diffuse the salts and nitrogen.  

To address salt and nitrogen loading on dairy farms, Order No. R5-2007-0035 requires dairy farmers to 
submit a report that identifies the sources of salt in dairy waste and evaluates options to minimize salt levels.56 

                                                      
51 Id. at 13. 
52 See Central Valley Regional Water Quality Control Board, Salinity in the Central Valley: An Overview (2006), available 
at http://www.swrcb.ca.gov/rwqcb5/cv-salts/salinity-overview-rpt.pdf (last visited June 12, 2007). 
53 Central Valley Regional Water Quality Control Board, Central Valley Salinity Alternatives for Long Term 
Sustainability, available at http://www.swrcb.ca.gov/rwqcb5/cv-salts/index.html (last visited June 28, 2007). 
54 Statement by Dr. Karl Longley Regarding Salinity Policy Development (Mar. 16, 2006), available at 
http://www.swrcb.ca.gov/rwqcb5/cv-salts/salinity-longley-policy.pdf (Last visited May 4, 2007). 
55 Central Valley, Staff Report, supra note 43, at 6.  
56 “The Discharger shall submit a report that identifies sources of salt in waste generated at the dairy, evaluates measures 
that can be taken to minimize salt in the dairy waste, and certifies that they will implement the approved measures 
identified to minimize salt in the dairy waste. If a third party (for example, the California Dairy Quality Assurance 
Program) produces an industry-wide report that is acceptable to the Executive Officer, the Discharger may refer to that 
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California does not have primary standards for salt levels in water for domestic, industrial, or agricultural 
supplies. Nor does the State have specific regulations or guidance documents that apply to the management 
of salts in waste discharges. Likewise, the Central Valley Water Board’s Order does not include specific 
standards for salts in manure or wastewater. 

This lack of salt standards may be problematic because Regional Water Board staff likely will review projects 
on a case-by-case basis to evaluate potential water quality impacts and to determine what level of salt loading 
is appropriate. Currently, there is a lack of information and data on the content of co-digestion digestate from 
projects in California, making it difficult to develop salinity requirements for digesters. Several European 
countries like Denmark and Sweden have significant experience with and data on co-digestion. Further 
research is needed to determine the effect various co-digester feedstocks could have on salt concentrations, 
before effective policies can be developed.  

                                                                                                                                                                           
report rather than generating his own report, but must certify that the appropriate measures will be implemented to 
reduce salt in his dairy waste,” (Order No. R5-2007-0035, supra note 51, at 22).  
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5. AIR QUALITY 

The California Air Resources Board (CARB), a division of the California Environmental Protection Agency, 
leads the state’s air quality regulation and aims to “promote and protect public health, welfare and ecological 
resources through the effective and efficient reduction of air pollutants while recognizing and considering the 
effects on the economy of the state.”57 The CARB provides guidance and monitors the activity of 35 local air 
districts, which are responsible for promulgating rules and regulations for stationary sources within their 
districts.58 The Legislature designated CARB as the lead agency for implementing AB 32, California’s Global 
Warming Solutions Act of 2006, which requires California to reduce its greenhouse gas emissions to 1990 
levels by 2020.59 As part of its statutory obligations, the CARB has developed a list of early actions to reduce 
GHGs, and included the anaerobic digestion of manure as one of their strategies.60 

Provisions of the federal Clean Air Act, which aims to reduce criteria air pollutants such as oxides of 
nitrogen, particulate matter, and ozone emissions, bind state and local agencies.61 Though the Act includes 
neither volatile organic compounds (VOCs) nor GHGs in the list of criteria air pollutants, anti-smog 
regulation often targets VOCs, and a recent U.S. Supreme Court decision compels the EPA to reconsider its 
ability to regulate GHGs.62 Since 1974, California law exempted agricultural operations from the Clean Air 
Act. However, in 2003, changes in federal law spurred the enactment of SB 700, requiring local air districts to 
issue air quality permits to dairy farmers and other large confined animal feeding operations (CAFO).63 

Most of California’s dairy farms are located in the Central Valley, meaning most anaerobic digesters will be 
subject to oversight by the San Joaquin Valley Air Pollution Control District. Several steps in the biogas 
production and use cycle have air quality implications, including combustion of biogas for electricity 
generation. This section addresses regulatory challenges and uncertainties related to distributed generation.  

                                                      
57 California Air Resources Board, CARB Mission, Goals and Strategic Plan, available at 
http://www.arb.ca.gov/html/mission.htm.  (last visited May 4, 2007). The Air Resources Board is authorized in CAL. 
HEALTH & SAFETY CODE §§ 39003, 39602 (West Supp. 2007). 
58 Authority granted by CAL. HEALTH & SAFETY CODE §§ 40000,40001 (West Supp. 2007). 
59 A.B. 32, 2005-06 Leg., Reg. Sess. (CA 2006), available at  http://www.leginfo.ca.gov/pub/05-06/bill/asm/ab_0001-
0050/ab_32_bill_20060927_chaptered.pdf  (last visited May 24, 2007). 
60 California Air Resources Board, Proposed Early Actions to Mitigate Climate Change in California (2007), available at 
http://www.climatechange.ca.gov/climate_action_team/reports/2007-04-20_ARB_early_action_report.pdf (last visited 
May 24, 2007). 
61 42 U.S.C. §§ 7401-7671q (1990). 
62 U.S. Environmental Protection Agency, Cleaning Up Commonly Found Air Pollutants, The Plain English Guide to the 
Clean Air Act (2007), available at http://www.epa.gov/air/caa/peg/ (last visited August 7, 2007), see also Massachusetts v. 
Envtl. Prot. Agency, 127 S. Ct. 1438 (2007).  
63 Krich et al., supra note 19, at 109, see also S.B. 700, 2003-04 Leg., Reg. Sess. (2003), available at 
http://www.leginfo.ca.gov/pub/03-04/bill/sen/sb_0651-0700/sb_700_bill_20030922_chaptered.pdf   (last visited May 
7, 2007). 
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5.1. Challenges 

5.1.1. Distributed Generation Emissions Standards  

Local air pollution control districts administer air emissions standards for distributed generation.  In certain 
cases, including certain agricultural operations, these projects are exempt from local permitting and must meet 
the CARB distributed generation certification program.64 Currently no internal combustion engines meet the 
emissions requirements of the CARB certification program.  Farmers typically use internal combustion 
engines to generate electricity from biogas; therefore, some projects are left in a regulatory limbo: exempt 
from local permitting and unable to comply with the CARB certification program.     

Local air quality districts have established rules to comply with SB 700. The San Joaquin Valley Air Pollution 
Control District developed Rule 4570, setting a threshold level of VOCs, above which confined animal 
facilities are required to obtain permits. Section 4.1 of Rule 4570 exempts dairy facilities with less than 1,000 
milking cows from district air emissions rules, while Rule 2201 establishes the significance threshold for 
criteria pollutants for new and modified stationary sources.65 The threshold for VOCs and nitrous oxides is 
50,000 pounds annually. When activities associated with biogas production or on-site combustion cause 
emissions to increase to a level more than one-half the major source threshold, a permit is required, per SB 
700.   Therefore, a dairy farm whose activities caused an increase in emissions of VOCs and nitrous oxides 
above 25,000 pounds (12.5 tons) annually of VOC and nitrous oxides is subject to local air permitting 
requirements.   

SB 1298, enacted in 2000, requires the CARB to develop and adopt a certification program and emission 
standards for distributed electrical generation technologies, equal to the best available control technology 
(BACT) for central station power plants in California. The CARB distributed generation certification program 
applies to technologies that fall below the emissions thresholds of local air districts, such as fuel cells and 
certain microturbines. According to SB 1298, the emissions standard must be expressed as an output-based 
standard - i.e., pounds per MWh. The standard can account for potential efficiencies gained by utilizing waste 
heat in a co-generation or combined-heat-and-power (CHP) applications, and for easy comparisons between 
the distributed generators and centralized power plants.  CARB’s program recognizes that units operated in a 
CHP configuration provide enhanced efficiency and fewer emissions per unit of energy output, and allows 
qualified units to take a credit of one megawatt-hour (MW-hr) for each 3.4 million BTUs of heat recovered.66  

 

The CARB’s existing program rules establish emission standards for units installed after January 1, 2003.67 
Figure 4 presents emission standards for all distributed generation equipment as of January 1, 2007. These 

                                                      
64 See California Air Resources Board, Distributed Generation Program (2007), available at 
http://www.arb.ca.gov/energy/dg/dg.htm. (last visited August 7, 2007). 
65 San Joaquin Valley Air Pollution Control District, Rule 4570: Confined Animal Facilities 6 (2006), available at 
http://www.valleyair.org/rules/currntrules/r4570.pdf (last visited May 7, 2007), see also San Joaquin Valley Air Pollution 
Control District, Rule 2201: New and Modified Stationary Source Review Rule (2006) [hereinafter San Joaquin, Rule 
2201], available at  http://www.valleyair.org/rules/currntrules/r2201.pdf (last visited May 7, 2007). 
66 Id. 
67 California Air Resources Board, Final Regulation Order: Establish a Distributed Generation Certification Program 3 
(2002), available at http://www.arb.ca.gov/regact/dg01/finreg.pdf (last visited May 24, 2007). 
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standards apply only to projects exempt from local permitting. Local air districts have the option to adopt 
these standards or to develop their own. 

Table 3 CARB Distributed Generation Certification Standards68 

 

A distributed generation project located on a dairy farm that is exempt from local air district permitting must 
be certified by CARB. As of Spring 2007, only 6 fuel cells and 1 microturbine meet emissions standards for   
CARB certification.69 Microturbines have not proven a viable technology for biogas combustion and fuel cells 
and their required level of biogas conditioning are currently prohibitively expensive. Further, since agricultural 
operations typically rely on internal combustion engines to convert biogas to electricity, dairy farms may not 
be able to obtain permits to generate electricity from biogas. CARB is aware of the issue and working to 
develop a solution. One possible avenue to address it is to determine whether to consider anaerobic digestion 
as part of the agricultural operation. Dairy operations with more than 1,000 cows require local air district 
permits, but according to SB 700, such permits can only cover agricultural operations. The anaerobic digester 
and associated distributed generation may not be part of the agricultural operation.  

This regulatory aberration would affect dairies generally smaller than 1,000 cows.  According to the Central 
Valley Water Board, there are approximately 1,000 dairies with less than 1,000 cows. Figure 1 shows the 
distribution of dairies in the Central Valley by size. Figure 2 shows more detail for the distribution of dairies 
with under 700 cows per dairy. 

                                                      
68 Id. at 4. 
69 California Air Resources Board, Distributed Generation Program: Certified Technologies, available at 
http://www.arb.ca.gov/energy/dg/dg.htm#Certified (last visited May 7, 2007). 
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Figure 1 Central Valley Dairies by Size Category70 

 

 

Figure 2:  Size Breakdown for Dairies with Fewer than 700 Cows71 

 

It is unclear whether anaerobic digesters located at dairies farms with less than 1,000 milking cows are cost 
effective at this time. Nevertheless, these small farms collectively generate a significant amount of manure, 
which represents significant potential to produce biogas and to reduce methane emissions.   

                                                      
70 Central Valley, Staff Report, supra note 43, at 5. 
71 Id. 
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6. ELECTRICITY REGULATION 

Electric generation is the most common use of biogas produced on dairy farms in California. Dairy farmers 
typically use internal combustion engines to generate electricity and thermal energy to offset the energy needs 
of their onsite operations. The California Public Utilities Commission (CPUC) regulates private electric and 
natural gas utilities – typically called investor owned utilities (IOU). This section focuses on the regulatory 
challenges related to the CPUC’s regulation of electricity, including electrical rates and tariffs and the effect 
on distributed generation, renewable energy credits, and programs that provide financial incentives for the 
installation of distributed generation. 

6.1. Challenges 

6.1.1. Net Metering - Excess Power 

The current net metering law for distributed generation technologies, including biogas combustion, sets a 
limit on the amount of energy credit a customer receives on an annual basis. Net metering is a billing 
arrangement whereby a customer receives financial credit for energy fed back onto the utility distribution 
system; however, certain limits apply.  On a month-to-month basis, a customer can overproduce and receive 
credit, but a customer can only receive credit for energy production up to 100 percent of on-site needs per 
year; that is, production above that level is fed onto the electricity distribution system and the customer 
generator receives no credit.   

Optimized anaerobic digesters may produce more biogas than is needed to meet the on-site electrical needs 
of dairy farms. This holds particularly true for farms using co-digestion, where the introduction of other 
feedstocks increases the efficiency of the digester and gas production. Though some dairy farms may never 
produce sufficient quantities of biogas to have excess energy on an annual basis, to the extent that a farm 
does produce more electricity than required on-site, the owner will not receive credit for the energy generated 
above the site’s annual needs. The current net metering policy discourages maximum production of biogas, 
and could lead farmers to flare or vent excess gas from the unintended overproduction of biogas. 

Apart from net metering, other options exist for farmers to sell their energy production. Dairy farmers can 
enter bilateral contracts with their IOU to sell the electricity produced from biogas. For example, the CPUC 
approved a power purchase agreement between PG&E and a 150 kW dairy biogas generator.72 Electric 
utilities also conduct annual solicitations seeking renewable generation to meet their Renewable Portfolio 
Standards (RPS) obligations. Electricity generated from biogas is considered an eligible technology for RPS 
compliance.73 Biogas generators can also bid into utility all-source solicitations. While these options exist, they 
may be significantly more complicated and have more restrictions than the net metering process, but should 
nonetheless be considered. 

                                                      
72  Opinion Granting Application, Decision 07-03-042, Application 06-10-003 14 (Cal. Pub. Utils. Comm’n. Mar. 15, 
2007), available at http://www.cpuc.ca.gov/word_pdf/FINAL_DECISION/65678.pdf  (last visited July 27, 2007). 
73 California Energy Commission.  Renewable Portfolio Standard Eligibility, Second Edition. P. 7 (2006), available at 
http://www.energy.ca.gov/2007publications/CEC-300-2007-006/CEC-300-2007-006-CMF.PDF (Last visited July 27, 
2007). 
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Legislation currently under consideration in the California Assembly would provide a mechanism for utilities 
to purchase excess electricity generated from biogas.74 SB 463 would allow electric utilities to purchase excess 
electricity generation at the established market price referent (MPR).75 SB 451 would require IOUs to develop 
standard tariffs to allow for the purchase of renewable energy production at the MPR.76 Whether a standard 
tariff as contemplated under SB 451 would be more advantageous than net metering to dairy farmers 
producing biogas depends on the current level of their tariff and the net metering agreement.  The current 
MPR for baseload power starts at $0.0808 per kilowatt-hour, and varies depending on the duration of the 
contract and the time of day and year it can be delivered to the utilities. Table 5 shows the currently applicable 
MPR ranges for baseload energy.   

Table 4 Market Price Referents77 

 

Each utility has established time of delivery factors to convert the baseload MPRs to provide a target prices 
for resources that can be delivered during specific time periods. Table 6 provides the time of delivery factors 
and periods for PG&E, where many of the dairy farms in California are located. 

 

 

                                                      
74 S.B. 463, 2007-08 Leg., Reg. Sess. (CA 2007), available at http://www.leginfo.ca.gov/pub/07-08/bill/sen/sb_0451-
0500/sb_463_bill_20070501_amended_sen_v97.html (last visited May 25, 2007). 
75 See California Public Utilities Commission, Market Price Referent (MPR), 
http://www.cpuc.ca.gov/static/energy/electric/renewableenergy/mpr.htm  (last visited May 25, 2007). 
76 S.B. 451, 2007-08 Leg., Reg. Sess. (CA 2007), available at http://www.leginfo.ca.gov/pub/07-08/bill/sen/sb_0451-
0500/sb_451_bill_20070716_amended_asm_v95.pdf (last visited July 27, 2007). 
77 Energy Division, California Public Utilities Commission, Resolution E-4049 1 (2006), available at  
http://www.calwea.org/Attached%20Documents/Resolution%20E-4049.pdf (last visited June 12, 2007). 
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Table 5 PG&E Time of Delivery Periods and Factors78 

Monthly Period Super-Peak1,4 Shoulder2,4 Night3,4

June-Sep 2.037 0.921 0.700
Oct-Dec, Jan & Feb 1.203 1.049 0.841
Mar-May 1.030 0.855 0.656

Definitions:
1.  Super-Peak (5x8)=HE (Hours Ending) 13-20, Monday-Friday (except  NERC holidays).
2.  Shoulder = HE 7-12 and 22, Monday-Friday (except NERC holidays); 
     and HE 7-22 Saturday, Sunday, and all NERC Holidays.
3.  Night (7x8) = HE 1-6, 23 and 24 all days (including NERC holidays).
4.  NERC (Additional Off-Peak) Holidays include:  New Year's Day, Memorial Day, 
    Labor Day, Thanksgiving Day, and Christmas Day.   

Table 7 includes example rates yielded by applying the PG&E time of delivery factors to the MPR 2007 
baseload rates.  These rates could apply to RPS solicitations and possibly to contracts and tariffs 
contemplated in SB 451 and SB 463.   

Table 6  Sample 2007 MPR for PG&E with Time of Delivery Factors Applied ($/kWh) 

Baseload Super Peak1 Shoulder2 Night3

Jun-Sep 0.08 0.16 0.07 0.06
Oct-Feb 0.08 0.10 0.10 0.09
Mar-May 0.08 0.08 0.07 0.05

Baseload Super Peak Shoulder Night
Jun-Sep 0.08 0.17 0.08 0.06
Oct-Feb 0.08 0.10 0.09 0.07
Mar-May 0.08 0.08 0.07 0.05

Baseload Super Peak Shoulder Night
Jun-Sep 0.08 0.17 0.08 0.06
Oct-Feb 0.08 0.10 0.09 0.07
Mar-May 0.08 0.09 0.07 0.05

1 Super-Peak (5x8) = HE (Hours Ending) 13-20, Monday - Friday (except NERC Holidays)
2 Shoulder = HE 7-12 and 22, Monday - Friday (except NERC Holidays); 
and HE 7-22 Saturday, Sunday, and all NERC holidays.
3 Night (7x8) = HE 1-6, 23 and 24 all days (including NERC holidays)

10 YEAR

15 YEAR

20 YEAR

 

                                                      
78 Pacific Gas & Electric Company, Renewables Portfolio Standard: 2007 Solicitation Protocol 27 (2007), available at 
http://www.pge.com/includes/docs/pdfs/suppliers_purchasing/wholesale_electric_supplier_solicitation/2007rpsrfo_p
rotocol_030707.pdf (last visited June 12, 2007). 
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6.1.2. Level of Credits under Biogas Net Metering Pilot  

California Public Utilities Code Section 2827.9 requires IOUs to provide a net metering tariff to eligible 
biogas digester customer-generators on a pilot basis. IOU customers can use the pilot tariff as long as their 
total generating capacity is less than one megawatt (MW).79  The pilot tariff is available to projects that 
become operational by December 31, 2009, or until such time that the “combined statewide cumulative rated 
generating capacity used by the eligible biogas digester customer-generators in the service territories of the 
three largest electrical corporations in the state reaches 50 megawatts.”80 

The biogas net metering pilot tariff credits participating customers at a level equal to the generation portion 
of their existing rate. This differs from the net metering program for other renewables, such as solar and 
wind, that provide customers full retail credit (i.e., generation, distribution, and transmission). Customers are 
also exempt from standby charges. One unique feature of the biogas net metering tariff is that it permits 
virtual aggregation of meters on the farm, so that excess energy generated at one meter can be credited 
against another meter located on the same parcel.   

According to a CEC study, the current levels of the so-called “generation to generation” credit is generally 
insufficient to cover the “operating costs of the digester, engine and generator leaving the owner with little or 
no margin to cover capital investment and fixed costs.” 81 Since the biogas net metering credits are based only 
on the generation component of the energy rate, digester owners face purchasing energy from the IOU at a 
rate higher than that they are being credited for energy sent back to the utility.82 For example, as of January 
2006, energy rates under PG&E’s AG-5C tariff ranges from $0.053-$0.084/kWh depending on the time of 
usage, while the net metering credits ranged from $0.022 - $0.036/kWh. This means that the energy rate paid 
by a dairy farmer for electricity from the utility would be higher than the credit provided for electricity 
generated using biogas.  Operation and maintenance costs for an anaerobic digester and gas engine system 
can be as high as $0.04/kWh, higher than the credit provided by PG&E’s net metering tariff.83 

IOUs have expressed concerns that net metering provides a subsidy to distributed generation system owners 
at the expense of non-net metered customers. In the case of the biogas net metering tariff, IOUs have argued 
that revenue recovery from dairy farms generating energy from biogas may not reflect the true cost of service 
incurred. The result, IOUs argue, is that they and their customers are unfairly incurring direct and indirect 
costs on behalf of the dairy farms.84   

The CEC conducted economic analysis to determine the cost effectiveness of generating electricity from 
biogas assuming the current biogas net metering tariff structure. The study results indicate that at 2006 biogas 
net metering tariff credits, to achieve a reasonably attractive return on the investment, a customer would have 

                                                      
79 CAL. PUB. UTIL. CODE § 2827.9(b)(2)(A)-(B) (West Supp. 2007). This section authorizes up to three larger projects, 
1MW to 10 MW, to participate in the project.   
80 CAL. PUB. UTIL. CODE § 2827.9(c) (West Supp. 2007). 
81 California Energy Commission. supra note 8, at app. C ii. 
82 Id. 
83 California Energy Commission. supra note 8, at app. C xxiv. 
84 Id. at 177 app. C, ii. 
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to use more than 75 percent of the energy generated from biogas on site (not sending excess to the 
distribution system), and utilize more than 50 percent of the waste heat. The CEC recognizes that achieving 
both of these conditions can be difficult for a dairy farm given the dispersed nature of energy use on a farm. 
“While farms typically use enough electric energy to meet the first criteria, that energy use is generally metered 
through multiple electric meters dispersed around the farm. Only a small percentage of the total power needs 
occur at the meter where the digester, engine and generator are interconnected. The majority of the power 
produced by the digester is treated as export energy at low net metering rates while at the same time energy is 
being purchased at higher retail rates through other meters on the farm.”85  

By contrast, the CEC report states that all digester projects would be economical if net energy metering tariff 
credited excess energy at the retail rate. According to the report, “[a]ll of the cases studied showed potentially 
attractive digester economics at equivalent retail electric rates for the generated power when a sufficient 
amount of waste thermal energy generated by the engine is captured and utilized. However, the biogas net 
metering tariff rates for exported power were generally insufficient.” 86  

IOU Comparison 

Net energy metering tariffs vary by IOU. The CEC report notes that as of January 2006, under the AG-5C 
tariff, PG&E’s biogas net metering credits were the least attractive among California’s three major IOUs. 
“The effective net metering rates, even during on-peak periods, are generally at or below the costs of 
operating the digester, engine and generator, leaving little or no margin to cover fixed and investment costs in 
the facilities.” Given this rate structure, the study concluded that projects could be cost effective only if it 
used all of the energy produced on site and used a majority of the waste heat. According to the same CEC 
study, SCE’s biogas net metering credits under the TOU-PA structure were more attractive that those of 
PG&E, but still required the project to use all the energy behind the meter and a significant level of waste 
heat. At the time of the CEC report, SDG&E provided the best biogas net metering program, but SDG&E 
has a very limited number of dairy farms.87 

Given the existing biogas net metering tariff structure, dairy farms will find it more advantageous to use all 
energy onsite. A possible unintended consequence is that dairy farms will not digest all their manure, 
particularly in the case of co-digestion.  This would lead to suboptimal biogas production, since the customer 
has no incentive to convert all the biogas that can be generated to electricity. 

6.1.3. Net Metering – Caps on Total Capacity of Biogas That Can Participate 

As mentioned in Section 7.1.2, the biogas net metering pilot tariff is available to projects that become 
operation by December 31, 2009, or until such time that the “combined statewide cumulative rated 
generating capacity used by the eligible biogas digester customer-generators in the service territories of the 
three largest electrical corporations in the state reaches 50 megawatts.”88 This statutory cap places a limit on 
the total capacity of biogas-fired generation on dairy farms in California, which limits the volume of manure 
and other feedstocks that can be digested to produce biogas.     

                                                      
85 Id. at 178 app. C, iii. 
86 Id. 
87 Id. at 19.   
88 CAL. PUB. UTIL. CODE § 2827.9(c) (West Supp. 2007).  
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Standard net metering has a similar cap. The current cap is 2.5 percent of aggregated peak demand. The 
original net metering legislation, SB 656, included a cap of 0.1 percent of aggregated peak demand.89 This cap 
was increased in 2003 to 0.5 percent of aggregated peak demand through AB 58. In 2005, SB 816 raised the 
cap solely for the SDG&E service area. SB 1, enacted in 2006, raised the cap to 2.5 percent of peak demand. 
If the existing CSI Program is successful in reaching its goal of installing 1,750 MW of distributed 
photovoltaics, another increase in the cap likely will be required. 

Proponents typically use two policy rationales for caps on traditional net metering (e.g., for photovoltaics): (1) 
lack of information detailing the effects of concentrations of distributed generation within the existing 
distribution system, and (2) a concern that costs from net metered customers (who, in this case, receive full 
retail credit for excess monthly generation) will be shifted unfairly to non-net metered customers. These 
justifications may also apply to caps on the biogas net metering tariff. 

Pending legislation (AB 1428) would establish a regular (not a pilot) net metering program for biogas-fueled 
generation that uses agricultural residues, animal wastes, or other organic materials to generate electricity.  
This bill also would increase the total capacity allowed under the program from 50 megawatts to 70 MW.90 

6.1.4. Self-Generation Incentive Program - Cogeneration Not Eligible after 2007 

The CPUC administers the Self-Generation Incentive Program (SGIP), which provides financial incentives 
for qualifying distributed generation projects. The program started in 2001 after the passage of AB 970.91 The 
SGIP was originally designed to provide incentives for renewable technologies, including photovoltaics, wind 
generators, and fuel cells, as well as fossil fuel based distributed generators, such as gas turbines, 
microturbines, and gas engines. The SGIP was originally authorized to run until the end of 2004, but AB 
1685, enacted in 2003, extended the program through January 1, 2008.92   

In 2006, Governor Schwarzenegger signed SB 1, authorizing the California Solar Initiative to provide 
financial incentives to qualifying photovoltaics projects.93 The California Solar Initiative replaces the solar 
element of the SGIP.   

                                                      
89 S.B. 656, 1995-96 Leg., Reg. Sess. (CA 1995), available at  http://www.leginfo.ca.gov/pub/95-96/bill/sen/sb_0651-
0700/sb_656_bill_950804_chaptered.pdf (last visited July 30, 2007). 
90 A.B. 1426, 2007-2008 Leg., Reg. Sess. (CA 2007), available at http://www.leginfo.ca.gov/pub/07-
08/bill/asm/ab_1401-1450/ab_1428_bill_20070626_amended_sen_v94.pdf (last visited July 30, 2007). 
91 Decision 01-03-073 ordered the state’s IOUs to work with the CPUC, CEC, and SDREO to develop the program. 
SGIP was launched in summer 2001. See Interim Opinion: Implementation of Public Utilities Code Section 399.15(b), 
Paragraphs 4-7; Load Control and Distributed Generation Initiatives, Decision 01-03-073, Rulemaking 98-07-037 (Cal. 
Pub. Utils. Comm’n. March 27, 2001), available at 
http://www.cpuc.ca.gov/word_pdf/FINAL_DECISION%5C/6083.pdf (last visited June 29, 2007). 
92 A.B. 1685, 2003-04 Leg., Reg. Sess. (CA 2003), available at http://www.leginfo.ca.gov/pub/03-04/bill/asm/ab_1651-
1700/ab_1685_bill_20031012_chaptered.pdf (last visited August 8, 2007). 
93 A previous version of SB 1 failed in the previous legislative session and the CPUC began developing the California 
Solar Initiative. The version of SB 1 that passed included among other things formal authorization of the program and 
some specific program guidelines. For a copy of the bill, see the S.B. 1, 2005-06 Leg., Reg. Sess. (CA 2006), available at 
http://www.leginfo.ca.gov/pub/05-06/bill/sen/sb_0001-0050/sb_1_bill_20060821_chaptered.pdf. (last visited May 8, 
2007). 
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AB 2778, enacted in 2006, extends the SGIP to January 1, 2012; however, after January 1, 2008, it will no 
longer provide incentives for fossil-fuel based technologies and will only provide incentives for fuel cells and 
distributed wind generators.94 The legislation also establishes emissions standards for qualifying fossil-fuel 
based distributed generation technologies. Between January 1, 2007 and January 1, 2008, certain combustion 
operated distributed generation technologies are eligible to receive SGIP incentives as long as they meet a 
new NOx emissions standard of 0.07 pounds per megawatt-hour (MWh) and a minimum efficiency standard 
of 60 percent. Generators not meeting these requirements are still eligible if they run entirely on waste gas, or 
if local air quality management or control districts find that the project produces an on-site net air emissions 
benefit. 

Pending legislation would make further changes to the SGIP. AB 1064 will allow certain technologies that use 
waste gas to be eligible for incentives, even if they are typically classified as fossil-fuel based. Under the 
current version of the bill, waste gas projects must operate solely on waste gas in order to continue receiving 
incentives, and must furnish proof that no other gas is used. AB 1064 defines waste gas to include biogas 
produced from anaerobic digestion on dairy farms.  Also, for projects to qualify for incentives under the bill, 
the air quality management district or air pollution control district must determine that “operation of the 
project will produce an onsite net air emissions benefit, compared to permitted onsite emissions if the project 
does not operate.” 95   

6.1.5. Tariff Structure96 

The electric tariff structure plays a significant role in determining the cost effectiveness of distributed 
generation. Specific elements, including level of demand charges for peak periods and non-coincident peak 
levels and the energy charges for off-, mid-, and on-peak usage periods, have the greatest effect. The 
challenge in developing an appropriate tariff structure is to balance the ability of the utility to recover costs, 
including distribution infrastructure costs, with the customer’s desire to recover the investment in distributed 
generation technology as quickly as possible. 

Metering Interval Duration 

Utilities offering time of use tariffs rely on meters that register energy usage and demand at regular intervals. 
This allows the utility to assess time-differentiated prices and to charge customers more accurately than those 
charged at a flat rate, thereby more efficiently allocating costs to the utility system. Utilities use the meter data, 
commonly in 15 minute intervals, to calculate demand, standby, and energy charges. 

One example of how interval data is used is the demand charge.  To illustrate, the highest demand registered 
during any 15-minute interval during the designated peak period would establish the basis for the on-peak 
demand charge. The highest demand registered during any period would establish the non-coincident demand 
charge. Customers with distributed generators will have reduced overall demand while their generators are 
operating. If the customer suspends generation for maintenance, on-site demand will increase, depending on 

                                                      
94 A.B. 2778, 2005-06 Leg., Reg. Sess. (CA 2006), available at http://www.leginfo.ca.gov/pub/05-06/bill/asm/ab_2751-
2800/ab_2778_bill_20060929_chaptered.pdf (last visited August 8, 2007). 
95 A.B. 1064, 2007-08 Leg., Reg. Sess. (CA 2007), available at http://www.leginfo.ca.gov/pub/07-08/bill/asm/ab_1051-
1100/ab_1064_bill_20070502_amended_asm_v97.pdf (last visited May 8, 2007). 
96 All IOU tariff information is from those effective January 1, 2006. 
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the time of shutdown. The highest demand for the month establishes charges, and the highest recorded 
demand will establish a basis for demand charges for the entire year, if not exceeded by future demand levels. 

PG&E’s AB-5C tariff collects data on a 30-minute interval, SDG&E and SCE both collect demand data on a 
15-minute interval basis. These durations may be insufficient to allow system owners to shut down a 
generation unit temporarily without being penalized for high demand charges during that period. Expanding 
the highest demand measurement interval to a day- or week-long period to determine demand charges may 
allow customers to preserve demand savings. 

Demand Charges 

The structure and level of demand charges is another crucial factor for assessing the cost effectiveness of 
distributed generation. An on-peak demand charge that is higher than the non-coincident charge encourages 
customer generators to maximize on-peak production. 97 Alternatively, a high non-coincident demand charge 
can provide a disincentive for distributed generation, in part because potential demand savings gained by 
operating the generator could be lost during a brief outage. Furthermore, lower on-peak demand charges 
could encourage customers to change operations and consume more during the peak period.  IOU 
agricultural tariffs include a range of approaches to demand charges. PG&E’s AG-5C has a non-coincident 
demand charge that is, at times, equal to the on-peak demand charge. SCE’s TOU-PA B has an on-peak 
demand charge that is nearly three times higher than the non-coincident peak charge. Figure 4 shows the 
difference demand charge approaches utilized in the IOUs’ agricultural rates. 

Energy Charges 

Time-of-use tariffs include time-differentiated rates for energy usage. Rates are commonly broken into three 
periods: off-peak, on-peak, and semi-peak. On-peak rates are typically higher than off- and semi-peak rates. 
The differences between the rate periods play an important role. Low off-peak energy rates, like those 
charged in SCE’s TOU-PA B, may discourage distributed generation, particularly CHP applications, because 
these capital-intensive applications rely on cost recovery during off-peak times. Finding an effective balance 
for utility system cost recovery between energy and demand charges is important, but in general, according to 
the CEC report, a shift from the former to the latter penalizes CHP applications.98 

                                                      
97 Peak demand is the highest registered demand (measured in kilowatts) that occurs during the peak times established by 
a utility.  Non-coincident demand is the highest registered demand (measured in kilowatts) at any time of the day. 
98  California Energy Commission, supra note 9, at Final Report 26. 
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Table 7 Comparison of 2006 Biogas Net Energy Metering Tariffs99 

 

 

6.1.6. Uncertainty Regarding Ownership of Renewable Energy Credits 

Renewable energy credits (RECs) represent the environmental attributes of renewable energy, allowing for 
the transferability of “green bragging rights.” Voluntary markets have emerged for the trading and selling of 
RECs. SB 107, enacted in 2006, creates and defines RECs for California, but stops short of allowing REC use 
for RPS compliance.100  

The influence of subsidies and favorable tariffs for the production of renewable energy complicates the issue 
of REC ownership. In Decision 07-01-018, the CPUC ordered, “Owners of Renewable Distributed 

                                                      
99 Id. at app C, xxiii. 
100 Bruce Elder, Energy Policy Initiatives Center, Renewable Energy Credits (RECs) in California: Status after Passage of 
Senate Bill 107 in 2006 11 (2007), available at 
http://www.sandiego.edu/epic/publications/documents/070625_RECs_SB107_FINAL_000.pdf  (last visited June 29, 
2007). 
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Generation facilities shall own all of the Renewable Energy Credits produced by their facilities.”101 The 
Decision uses the term “renewable distributed generation,” but because the CPUC framed the decision within 
the context of the California Solar Initiative, it is unclear whether the ruling is limited to solar photovoltaics, 
or whether it extends to all renewable sources, including biogas on dairy farms. The CPUC refers to ‘solar 
DG’ throughout the decision, but omits any such specificity when ordering the position on REC ownership. 
Renewable distributed generation operators, including biogas producers, are likely the owners of the RECs 
generated by their facilities, though this is untested in other regulatory venues and subject to legislative 
intervention. 

The issue of REC ownership raises another question regarding apportionment of environmental attributes 
associated with electricity produced from biogas. RECs capture the environmental attributes of renewable 
electricity, for various voluntary and regulatory compliance uses. As for regulatory compliance, where a utility 
purchases a REC for purposes of complying with a mandated RPS, it would seem that offsetting fossil fuel 
combustion by using a renewable fuel like the sun or wind would be sufficient to become an eligible resource. 
In the case of electricity from biogas, there are multiple environmental attributes, ranging from the beneficial 
use manure and other solid resources to the capture of methane, a high global warming potential gas. The use 
of renewable resources to create energy qualifies biogas electricity for the RPS program. Another 
environmental attribute – the greenhouse gas credit for methane capture – appear to be a separable element 
that could be monetized and sold. Biogas production and the subsequent generation of electricity present 
unique REC challenges because it creates multiple distinct environmental attributes. 

                                                      
101 Opinion Adopting Methods to Determine the Renewable Energy Credits from Renewable Distributed Generation, 
Decision 07-01-018, Rulemaking 06-03-004 31 (Cal. Pub. Util. Comm’n Jan 11, 2007), available at 
http://www.cpuc.ca.gov/word_pdf/FINAL_DECISION/63678.pdf (last visited June 29, 2007).  
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7. NATURAL GAS REGULATION 

As described above, dairy farmers have the option of injecting pipeline quality biogas directly into the natural 
gas infrastructure rather than generating electricity on-site. Under this scenario, biomethane produced on a 
dairy farm or at a centralized digester site is introduced into a local transmission pipeline, displacing natural 
gas produced from traditional sources. A purchaser could nominate a specific end use point along the gas 
system to use the gas (e.g., for electricity generation). There are several advantages to introducing biomethane 
into the gas pipeline.  First, the producer can generate incremental revenue by selling the biogas to any 
contracting entity, with the price for biogas commodity set at the market price plus some premium for the 
renewable aspect of the gas. Retention of the renewable credits can be negotiated between the parties. 
Second, there is great flexibility in how the biogas can be used by the purchaser.  Biomethane can be used for 
a variety of purposes, including power generation at central station power plants, distributed generation at 
distant facilities, and natural gas-based transportation. Third, biomethane injection allows for the most 
efficient use of the biogas. For example, a CHP application can convert biomethane to electrical and thermal 
energy at efficiencies nearing 80 percent, depending on the location and application, which is significantly 
more efficient than large-scale combined cycle natural gas power plants.  However, it can be difficult for dairy 
farmers to use all the thermal energy generated from engines running on-site in their distributed generation 
system, so directing biomethane to higher efficiency uses off the farm may be a better use of the resource.  

In addition, rules governing implementation of California’s RPS consider electricity generated from 
biomethane produced off-site and injected into the pipeline as eligible for the program. According to the 
CEC’s Renewables Portfolio Standard Eligibility Guidebook, “RPS-eligible biogas (gas derived from RPS-
eligible biomass or digester gas) injected into a natural gas transportation pipeline system and delivered into 
California for use in an RPS-certified hybrid facility [one producing electricity from both natural gas and 
biomethane] may result in the generation of RPS-eligible electricity.”102 

The costs of purifying biogas to remove the CO2, H2S, H2O and other impurities, as necessary to meet the 
standards of the natural gas system, may be prohibitively high. Dairy farmers and project developers must 
decide whether upgrading gas for introduction into the gas pipeline is more cost effective than generating 
electricity on-site.   

Several European countries currently inject biomethane into the main natural gas system, including Sweden, 
which has become a world leader in this practice.  There are no projects injecting conditioned biogas into the 
natural gas system in California, though several projects are under contract.  The CPUC approved a 10-year 
contract between PG&E and BioEnergy Solutions that will supply biogas to the natural gas pipeline.103 
PG&E has also announced an agreement with Microgy, Inc., for additional biomethane injection.104  

                                                      
102 California Energy Commission,  Renewables Portfolio Standard Eligibility Guidebook 22 (2nd ed. 2007), available at 
http://www.energy.ca.gov/2007publications/CEC-300-2007-006/CEC-300-2007-006-CMF.PDF (last visited June 29, 
2007). 
103 Resolution E-4076, approved by the CPUC on May 24, 2007.  See California Public Utilities Commission, Resolution 
E-4076 (2007), available at http://www.cpuc.ca.gov/PUBLISHED/FINAL_RESOLUTION/68429.htm (last visited 
June 13, 2007). 
104 Pacific Gas and Electric Company, Pacific Gas and Electric Company and Environmental Power Corporation Sign Agreement for 
Renewable Natural Gas, October 12, 2006, available at http://www.pge.com/news/news_releases/q4_2006/061012a.html 
(last visited June 29, 2007). 
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There are several regulatory aspects that may require modification to maximize the potential of biomethane 
injection, including interconnection protocols and fees, gas quality and monitoring, development of a market 
price referent for biogas, and tariffs for deliveries into existing natural gas infrastructure. 

7.1. Areas for Further Development 

7.1.1. Biomethane Quality Standards 

Gas quality standards exist to ensure that any gas placed into the transmission system is not harmful to 
customers, is safe to transport, and is marketable. Similar to natural gas from traditional sources, raw biogas 
must be conditioned or cleaned to meet approved gas quality standards prior to introduction into the 
transmission pipeline.  However, biogas may contain certain constituents (e.g., siloxanes) that may not be 
found in traditional natural gas.  This has raised the question of whether existing gas quality standards and 
monitoring protocols are sufficient or should be modified such that biomethane can be injected safely into 
the pipeline.  

Much like the electric grid, the gas transportation infrastructure has a transmission and distribution system. 
The gas transmission system is characterized by a regular and consistent flow of gas at high volume and 
pressure, while the distribution system is characterized by a flow of gas at lower volumes and pressures that 
can vary significantly by season. The transmission system is somewhat forgiving to the introduction of any 
gas from external sources because the high volume of traditional natural gas already in the pipeline can easily 
absorb minor impurities. However, the distribution system is less adaptable, and the introduction of gas from 
an external source that contains impurities can create significant problems for adjacent customers, particularly 
if there is a low volume of gas flowing through the adjacent system.   

PG&E allows producers to inject biomethane into its transmission system. Producers must supply 
biomethane that meets gas quality standards and pipeline compression levels identical to traditional natural 
gas in order to gain open access to PG&E’s gas markets under an existing CPUC-approved tariff.105 PG&E 
requires the biogas to fall within the following parameters:106 

1. Carbon dioxide: The gas shall contain no more than one percent by volume of carbon dioxide. 

2. Oxygen: The gas shall contain no more than 0.1 percent by volume of oxygen. 

3. Hydrogen sulfide: The gas shall contain no more than 0.25 grains of hydrogen sulfide, measured as 
hydrogen sulfide, per one hundred standard cubic feet (4 parts per million (ppm)). 

4. Mercaptan sulfur: The gas shall contain no more than 0.5 grains of mercaptan sulfur, measured as sulfur, 
per one hundred standard cubic feet (8 ppm). 

5. Total sulfur: The gas shall contain no more than one grain of total sulfur, measured as sulfur, per one 
hundred standard cubic feet (17 ppm). 

                                                      
105 Pacific Gas and Electric Company, Rule 21: Transportation of Natural Gas § C (2006) available at 
http://www.pge.com/tariffs/pdf/GR21.pdf  (last visited May 22, 2007). 
106 Id. 
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6. Water vapor: The gas shall contain no more than seven pounds of water vapor per million standard cubic 
feet at 800 pounds per square inch gauge (psig) or less; dew point of 20° Fahrenheit (F) if gas is supplied 
at over 800 psig. 

7. Hydrocarbon dewpoint: The gas shall have a hydrocarbon dewpoint of 45°F or less for gas delivered at 
800 psig or below, but measured at 400 psig; or 20°F for gas delivered at above 800 psig, also measured 
at 400 psig. 

8. Liquids: The gas shall contain no liquids at, or immediately downstream of, the Receipt Point(s). 

9. Merchantibility: The gas shall not contain dust, sand, dirt, gums, oils, or other substances in an amount 
sufficient to be injurious to PG&E facilities or which shall cause the gas to be unmarketable. 

10. Temperature: The gas shall not be delivered at less than 60 degrees Fahrenheit or more than 100 degrees 
Fahrenheit. 

11. Gas interchangeability: The gas shall be interchangeable with the gas in the receiving pipeline. 
Interchangeability shall be determined in accordance with the methods and limits presented in Bulletin 36 
of the American Gas Association. 

12. Heating value: The gas shall have a heating value that is consistent with the standards established by 
PG&E for each Receipt Point. 

13. Biogas: Biogas refers to a gas made from anaerobic digestion of agricultural and/or animal waste. The gas 
is primarily a mixture of methane and carbon dioxide. Biogas must be free from bacteria, pathogens and 
any other substances injurious to utility facilities or that would cause the gas to be unmarketable and it 
shall conform to all gas quality specifications identified in this Rule. 

Current gas quality standards were written prior to the development of the biogas industry in California and  
apply to traditionally sourced natural gas.  PG&E’s gas quality specifications for biogas, as addressed in Item 
13 above, state that biogas must be produced through the anaerobic digestion of agricultural or animal waste, 
but do not provide specific criteria for the biogas.  The biogas produced must be of the same quality and 
meet the same specifications as any other gas in PG&E’s pipelines.  A gas quality guidance document, known 
as the “Pipeline Quality Biomethane National Guidance Document Project,” is currently being developed by 
the Gas Technology Institute and supported by many utilities across the nation.  This guidance will address 
such issues as manure digestion, the co-digestion of manure with various feedstocks, and acceptable levels of 
bacteria, pathogens and other substances.  However, at this time, Swedish study results indicate that it is 
unlikely that pathogens will be introduced into the pipeline through biogas injection.107  Regulators must also 
allow for refinements to existing natural gas standards and address biomethane quality as dairy digesters 
provide more data on an ongoing basis. 

7.1.2. No Market Price Referent Exists for Biogas 

As mentioned in Section 7, the CPUC has established an MPR to provide a target price for renewable energy 
contracts and to determine eligibility for financial incentives, such as the supplemental energy payments 

                                                      
107 Björn Vinnerås, Caroline Schönning, Annika Nordin. Identification of the microbiological community in biogas 
systems and evaluation of microbial risks from gas usage.  Science of the Total Environment 367 (2006) 606–615. 
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(SEPs).108 The RPS program, designed to shift electricity generation to renewable resources, utilizes a MPR 
measured in dollars per kilowatt-hours ($/kWh). Using the MPR for renewable electricity to derive natural 
gas or biogas cost values ($/MMBTU or therms) requires the application of certain heat rates and capacity 
factors, which may not yield an accurate number.  Further, determining an MPR for biogas provides 
policymakers an opportunity to consider whether such gas represents significant environmental benefits and 
warrants a premium. At this point it is unclear whether this is necessary, but developing a separate MPR, 
tailored specifically to biogas, could facilitate purchase agreements and contracting by providing price targets 
for producers and information for utilities. 

7.1.3. Interconnection Costs 

Biogas producers injecting biomethane into the existing natural gas pipeline must consider the cost to 
interconnect to the transmission pipeline system. The biomethane plant size and location will factor into the 
total cost, as well as any interconnection fees, which vary widely among the utilities.  The cost to a biogas 
developer to interconnect with PG&E’s natural gas system varies according to the volume of pipeline quality 
gas to be injected.  Projects injecting more than 500 thousand cubic feet per day (MCF/d) will cost the 
developer approximately $180,000 for interconnection facilities and monitoring equipment with PG&E 
contributing $85,000 for the interconnection, metering, controls, and engineering.109  Projects injecting less 
than 500 MCF/d will cost the developer $265,000 for all interconnection facilities, monitoring equipment, 
metering, and controls. The costs to interconnect a biogas project to the Southern California Gas (SCG) 
system are identical to those for traditional natural gas interconnection.  Interconnecting a project to inject 1 
million cubic feet per day (MMCF/d) would cost approximately $800,000.110  Larger projects benefit from 
economies of scale. A 10 MMCF/d project would pay about $1 million in interconnection costs. 

Explaining the difference in interconnection costs between the utilities is difficult. Engineering and physical 
interconnection costs should be roughly similar among utilities. Perhaps the pricing differences can be 
explained by the way each utility accounts for and allocates costs. For instance, Southern California Gas 
seems to charge the producer for the actual costs the utility incurs for the interconnection, including time 
expended by utility staff, and no costs are spread among ratepayers. It is unclear how SCG accounts for fees 
collected to offset the cost of staff time. Presumably, standard revenue requirements cover salaries of SCG 
employees working on interconnection projects. Fees collected from a biogas supplier may be considered 
taxable and therefore subject the corporate income tax, which would increase the cost of certain 
interconnection costs.  On the other hand, it appears that PG&E may be spreading a portion of 
interconnection cost among ratepayers, thus socializing certain cost elements. The salary of an engineer, for 
example, is already included in the normal revenue requirement and is therefore spread across ratepayers.  
Similarly, the portion of the interconnection costs that PG&E does not require project developers to pay, 
which includes metering, controls, engineering, appears to be spread across all ratepayers.111   

                                                      
108 Supplemental energy payments, or SEPs, are financial incentives provided to eligible renewable energy projects by the 
California Energy Commission. The SEP is designed to offset the cost of renewable energy above the market price 
referent. See California Public Utilities Commission, Supplemental Energy Payments, available at 
http://www.cpuc.ca.gov/Static/energy/electric/renewableenergy/qandas/supplementalenergypayments.htm (last 
visited June 13, 2007). 
109 Illustrative costs provided by Pacific Gas & Electric.   
110 Illustrative costs provided by Southern California Gas.   
111 California Public Utilities Commission, supra note 103, at 19. 
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7.1.4. Introducing Biomethane into the Gas Distribution System 

Projects underway in California will introduce biomethane into the natural gas transmission system.  As 
mentioned above, the concept of injecting biomethane into the gas pipeline at the distribution level raises 
questions about gas quality and volume.  In rural agricultural areas, gas demand on the system can be low at 
certain times of the year, and any impurities from biomethane introduced to the system can affect nearby 
customers.  Low gas demand on portions of the distribution system can effectively shut-in the biogas 
producer if no demand exists downstream for the gas.  Neither PG&E nor SCG currently accepts gas into 
their distribution systems, and thus no standards exist for the introduction of biogas into the natural gas 
distribution system.  

Allowing gas to be introduced only at the transmission level could limit the size of the potential market for 
biogas production.  In addition, costs associated with compressing gas to transmission pipeline standards 
could be higher than those associated with introducing gas into the distribution system.   
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8. SOLID WASTE MANAGEMENT 

Several parts of the anaerobic digestion process may overlap with the agencies that regulate solid resources.  
The digestion process produces a solid digestate that can be directly applied to fields as a soil amendment.  It 
also can be composted to reduce pathogen levels, allowing it in some cases to be used in place of regular 
compost. The California Integrated Waste Management Board regulates composting and would have some 
jurisdiction over those activities, depending on the amount of materials used and whether they are from on 
site or offsite.   

8.1. California Integrated Waste Management  

In California, solid materials are regulated mainly by the CIWMB, with some shared responsibility with the 
Water Quality Control Boards (as discussed in Section 11.3). The CIWMB mission is to “reduce waste, 
promote the management of all materials to their highest and best use, and protect public health and safety 
and the environment, in partnership with all Californians.”112 In general, the charge of CIWMB is to divert 
solid resources from landfills and to ensure the safe handling of any residual waste. The CIWMB regulates 
solid waste management, recycling, and composting in California. The agency was formed as a result of the 
Integrated Waste Management Act of 1989 (AB 939), which mandated that California’s waste management 
compacts divert 25 percent of their waste from landfills by 1995, and 50 percent by 2000.113 

CIWMB regulations do not address anaerobic digestion; however, CIWMB considers anaerobic digestion to 
be composting, which falls under their regulatory purview.  It is unclear whether and to what extent CIWMB 
can regulate parts of the anaerobic digestion process on dairy farms.  

8.2. Regulatory Ambiguity 

8.2.1. Should Anaerobic Digestion be Considered Composting? 

Though existing CIWMB regulations do not specifically address anaerobic digestion, the agency considers the 
process as a form of composting. One justification for this designation is that “[a]lthough the primary 
product of an anaerobic digestion facility may be methane for energy production, compost or soil amendment 
will also be produced.”114 It is unclear whether designating anaerobic digestion as composting is appropriate.  
The anaerobic digestion process does yield solid digestate that can be used for soil amendment prior to being 
composted.  

                                                      
112 California Integrated Waste Management Board, Our Mission, available at 
http://www.ciwmb.ca.gov/BoardInfo/StrategicPlan/2001/Vision.htm#Mission  (last visited June 27, 2007). 
113 The California Integrated Waste Management Act of 1989, codified in CAL. PUB. RES. CODE §§ 40050-40063, 
states, “The purpose of this division is to reduce, recycle, and reuse solid waste generated in the state to the maximum 
extent feasible in an efficient and cost-effective manner to conserve water, energy and other natural resources, to protect 
the environment, to improve regulation of existing solid waste landfills, to ensure that new solid waste landfills are 
environmentally sound, to improve permitting procedures for solid waste management facilities, and to specify the 
responsibilities of local governments to develop and implement integrated waste management programs.” 
114 California Integrated Waste Management Board, Summary and Analysis of August 1, 2003 Conversion Technology 
Regulations Workshop and Subsequent Comments 8 (2003), available at 
http://www.ciwmb.ca.gov/Rulemaking/Conversion/Workshp1Summ.doc. (last visited June 27, 2007). 
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California law includes several definitions of “compost” or “composting.” Some definitions appear in a 
context other than solid waste management and may not relevant CIWMB. The following are listed for 
illustrative purposes: 

• “‘Compost’ means the product resulting from the controlled biological decomposition of organic wastes 
that are sources separated from the municipal solid waste stream.” (Pub. Res. Code § 42231) 

• “‘Compost’ means the product resulting from the controlled biological decomposition of organic wastes 
that are source separated from the municipal solid waste stream, or which are separated at a centralized 
facility. ‘Compost’ includes vegetable, yard, and wood wastes that are not hazardous waste.” (Pub. Res. 
Code § 40116) 

• “‘Composting’ means the biological decomposition of organic matter which inhibits pathogens, viable 
weed seeds, and odors. ‘Composting’ may be accomplished by mixing and piling in a way as to promote 
aerobic or anaerobic decay, or both.” (Food & Agric. Code § 14526) 

• “‘Compost’ means a product that meets the following requirements: (A) It results from the controlled 
biological decomposition of organic materials, including, but not limited to, yard trimmings and wood 
byproducts that are separated from the municipal solid waste stream at the source of generation or at a 
centralized facility, or other source of organic materials. (B) It is produced by a public or private supplier 
that is in compliance with the board's composting operations regulatory requirements.” (Pub. Cont. Code 
§ 12207)115  

• “‘Compostable Material’ means any organic material that when accumulated will become active compost 
as defined in section 17852(a)(1).” (Cal. Code Regs. tit. 14, § 17852(a)(11)) 

• “‘Active Compost’ means compost feedstock that is in the process of being rapidly decomposed and is 
unstable. Active compost is generating temperatures of at least 50 degrees Celsius (122 degrees 
Fahrenheit) during decomposition; or is releasing carbon dioxide at a rate of at least 15 milligrams per 
gram of compost per day, or the equivalent of oxygen uptake.” (Cal. Code Regs. tit. 14, § 17852(a)(1)) 

Anaerobic digestion may include some of the characteristics of composting, but it appears that the existing 
definitions of composting are intended to cover such aerobic activities as windrow composting. It appears 
that if solid digestate is composted and/or offsite materials are used in the anaerobic digestion process the 
CIWMB may have some jurisdiction; however, without a statutory definition of anaerobic digestion or further 
clarifying regulations by CIWMB, it is difficult to determine whether and to what extent CIWMB can regulate 
portions of the anaerobic digestion process.   

8.2.2. No Clear Definition of Anaerobic Digestion Exists in California Law 

There are no specific statutory definitions for anaerobic digestion or co-digestion, though related definitions 
include references to anaerobic digestion, sometimes incorrectly. At least two relevant references to anaerobic 
digestion appear in existing statutes. First, net metering statutes discuss biogas digesters, and define an 

                                                      
115 This section of the statutes also defines ‘Cocompost’ as “a product that meets the following requirements:  (A) It 
results from the controlled biological decomposition of a blend of organic materials, including, but not limited to, yard 
trimmings and wood byproducts that are separated from the municipal solid waste stream at the source of generation or 
at a centralized facility, and also including, but not limited to, biosolids or other comparable substitutes such as livestock, 
horse, or other animal manure, food residues, or fish processing byproducts. (B) It is produced by a public or private 
supplier that is in compliance with the board's composting operations regulatory requirements.”  Cocomposting may be 
analogous to co-digestion. 
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“eligible biogas digester electrical generating facility” as a generating facility used to produce electricity, 
whether as a manure methane production project or as a byproduct of the anaerobic digestion of biosolids 
and animal waste.116 Though the definition is supposed to clarify which biogas generation facilities would be 
eligible to participate in a net metering tariff, it may actually create further uncertainty about the definition of 
biogas or anaerobic digestion. For example, the term biosolids is defined in composting regulations as “solid, 
semi-solid, or liquid residue generated during the treatment of domestic sewage in a treatment works. 
Biosolids includes, but is not limited to, treated domestic septage and scum or solids removed in primary, 
secondary, or advanced wastewater treatment processes.” But it is unclear if the definition of anaerobic 
digestion in the net metering law is intended to be so narrow.   

Second, regulations dealing with composting do not include an adequate definition of anaerobic digestion. 
These regulations offer a technically correct definition, suggesting “the biological decomposition of organic 
substances in the absence of oxygen,” but this fails to describe the process and its byproducts sufficiently.117 

The existing definitions fail to provide the clarity needed to determine jurisdictional questions and to develop 
appropriate regulations for anaerobic digestion. It may also be appropriate to develop a more rigorous 
definition of co-digestion, to clarify the use of substrates not typically used on traditional anaerobic digestion, 
because these substrates could raise different regulatory concerns. 

Other related statutory definitions may contribute to confusion about the meaning of anaerobic digestion.  
The statutes define ‘conversion’ as “the processes by which residue is converted to a more usable energy 
form, including, but not limited to, combustion, anaerobic digestion, and pyrolysis, and is used for heating, 
process heat applications, and electric power generation.”118 The reference to anaerobic digestion creates 
confusion by inaccurately conflating the two processes. Furthermore, there are limits on the amount of 
diversion credits a local jurisdiction can claim for converted materials. To the extent that anaerobic digestion 
is a conversion, local jurisdictions are limited from claiming additional credits for materials diverted for the 
digestion process. Because CIWMB designates anaerobic digestion as composting, also an eligible diversion, 
the statutory uncertainty may increase complexity of claiming diversion credits. 

The CIWMB initiated a rulemaking several years ago to clarify some of these definitional questions.119 
Though the proposed regulations were never adopted, the CIWMB did recommend the following definitions: 

• “Anaerobic Digestion” means biological decomposition of organic materials in the absence of oxygen. 
This process may yield a number of products such as methane and alternative daily cover. 

• “Conversion Technology” means the processing, through noncombustion thermal, chemical, or 
biological processes, other than composting, of solid waste, including, but not limited to organic materials 
such as paper, yard trimmings, wood wastes, agricultural wastes, and plastics.  A conversion technology 
facility produces products, including, but not limited to, electricity, alternative fuels, chemicals, or other 
products that meet quality standards for use in the marketplace.  “Conversion Technology” includes, but 
is not limited to, catalytic cracking, distillation, gasification, hydrolysis, and pyrolysis.  “Conversion 

                                                      
116 CAL. PUB. UTIL. CODE § 2827(b)(3) (West Supp. 2007). 
117 CAL. CODE REGS. TIT. 14, §17582(a)(8) (West Supp. 2007). 
118 CAL. PUB. RES. CODE § 25135 (West Supp. 2007). 
119 See California Integrated Waste Management Board, Proposed Regulations: Conversion Technology, available at 
http://www.ciwmb.ca.gov/rulemaking/conversion/default.htm (last visited May 3, 2007). 
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Technology” does not include anaerobic digestion, biomass conversion, composting (aerobic or anaerobic) or 
incineration. (Emphasis added). 120 

Though only an administrative action, these proposed definitions would have clarified the meaning of 
“anaerobic digestion” for purposes of determining CIWMB jurisdiction. Unfortunately, legislative activity on 
conversion technology complicated approval of the proposed regulations, and the rulemaking was postponed 
pending the outcome.121 

8.2.3. Options for Regulatory Exemptions and Exclusions 

It remains unclear whether and to what extent CIWMB has regulatory authority over parts of the biogas 
production and use process; however, if it is determined that anaerobic digestion is not considered 
composting and not appropriate for CIWMB regulation, specifically exempting or excluding it from certain 
regulations could be appropriate.  Existing regulatory code provides some guidance on how anaerobic 
digestion might be excluded or exempted from certain permitting requirements.  California Code of 
Regulations, Title 14, Section 17855 describes activities that are excluded from certain CIWMB permitting 
requirements.  None of these exemptions apply to anaerobic digestion but it is useful to review these 
exemptions to determine if they could serve as an analogy for a similar exemption for anaerobic digestion.  
Two exclusions seem relevant to a discussion of anaerobic digestion:  beneficial use and conversion.  In 
addition, The Minimum Standards for Solid Waste Handling and Disposal include exemptions for certain 
manufacturers. 

Beneficial Use 

California Code of Regulations, Title 14, Section 17855(a)(9) provides for an exclusion for certain beneficial 
uses.  It states that: 

“Beneficial use of compostable materials is an excluded activity. Beneficial 
use includes, but is not limited to slope stabilization, weed suppression, 
alternative daily cover, and similar uses, as determined by the EA; land 
application in accordance with California Department of Food and 
Agriculture requirements for a beneficial use as authorized by Food and 
Agricultural Code section 14501 et seq.; and reclamation projects in 
accordance with the requirements of the Office of Mine Reclamation of the 
Department of Conservation as authorized by Public Resources Code 
section 2770 et seq.” 

This exclusion appears to be intended for activities that use otherwise compostable materials for a beneficial 
use other than composting.   Because the CIWMB currently considers anaerobic digestion as composting, 
using this beneficial use exclusion for anaerobic digestion is a bit circular:  it would not apply because 
anaerobic digestion is composting and would not be considered a different beneficial use.  However, if certain 
parts of the biogas production process are not considered composting, the existing beneficial use exclusion 
could apply.    

                                                      
120 California Integrated Waste Management Board, Chapter 3. Minimum Standards for Solid Waste Handling and Disposal 2 
(2004), available at http://www.ciwmb.ca.gov/rulemaking/conversion/DraftText3.doc (last visited June 28, 2007). 
121 For example, see A.B. 1090, 2005-06 Leg., Reg. Sess. (CA 2006), available at  http://www.leginfo.ca.gov/pub/05-
06/bill/asm/ab_1051-1100/ab_1090_bill_20060109_amended_asm.pdf  (last visited June 28, 2007). 
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Similarly, the State of New York regulations provide for a beneficial use exemption that changes the 
definition of a material from waste to a feedstock.  This “waste cessation” provision, included in NYSDEC 
Regulations SubPart 360-1122, allows proposed users of waste to petition for a beneficial use designation. 
The regulations state: 

“When granting a beneficial use determination, the department shall 
determine, on a case-by-case basis, the precise point at which the solid 
waste under review ceases to be solid waste. Unless otherwise determined 
for the particular solid waste under review, that point occurs when it is used 
in a manufacturing process to make a product or used as an effective 
substitute for a commercial product or used as a fuel for energy recovery.” 
(Emphasis added) 

Biomass Conversion Exemption  

According the CIWMB regulations, “[t]he handling of compostable materials is an excluded activity if:  the 
activity is located at the site of biomass conversion and is for use in biomass conversion as defined in Public 
Resources Code section 40106.”123, 124 Biomass conversion is essentially the controlled combustion of certain 
biomass feedstocks like agricultural crop residues, bark, lawn, yard and garden clippings, leaves, and tree 
pruning.  This process differs substantially from anaerobic digestion, which generates gas and solid and liquid 
digestate.  However, anaerobic digestion is similar to biomass conversion in that it uses materials otherwise 
considered waste to create energy – gas or electric.  The existing biomass conversion exemption could serve 
as an analogy for a similar exemption for anaerobic digestion. 

Manufacturing Exemption 

The Minimum Standards for Solid Waste Handling and Disposal include exemptions for certain activities.  
For example, this section of the codes exempts manufacturers from the requirements of California Code of 
Regulations, Title 14, Division 7, Chapter 3, Articles 6.0, 6.1, 6.2, 6.3, and 6.35, provided they do not accept 
solid waste that has not been separated for reuse.  This section defines a "Manufacturer" as “a person or 
business entity that uses new or separated for reuse materials as a raw material in making a finished product 
that is distinct from those raw materials.”125 Anaerobic digestion that uses crop residues, municipal green 

                                                      
122 NYSDEC Regulations SubPart 360-1 (D)(3). 
123 CAL. CODE REGS. TIT. 14, §17855(a)(5)(C) (West Supp. 2007). 
124 California Public Resources Code Section 40106 defines biomass conversion as: (a) “Biomass conversion” means the 
controlled combustion, when separated from other solid waste and used for producing electricity or heat, of the 
following materials:  (1) Agricultural crop residues, (2) Bark, lawn, yard, and garden clippings, (3) Leaves, silvicultural 
residue, and tree and brush pruning, (4) Wood, wood chips, and wood waste, (5) Nonrecyclable pulp or nonrecyclable 
paper materials. (b) "Biomass conversion" does not include the controlled combustion of recyclable pulp or recyclable 
paper materials, or materials that contain sewage sludge, industrial sludge, medical waste, hazardous waste, or either 
high-level or low-level radioactive waste.  (c) For purposes of this section, "nonrecyclable pulp or nonrecyclable paper 
materials" means either of the following, as determined by the board: (1) Paper products or fibrous materials that cannot 
be technically, feasibly, or legally recycled because of the manner in which the product or material has been 
manufactured, treated, coated, or constructed, and  (2) Paper products or fibrous materials that have become soiled or 
contaminated and as a result cannot be technically, feasibly, or legally recycled. 
125 CAL. CODE REGS. TIT. 14, §17402.5 (West Supp. 2007). 



Biogas on Dairy Farms:  A Survey of Regulatory Challenges 

Energy Policy Initiatives Center 42   

waste, animal renderings, and other feedstocks to produce biogas appears to be eligible for this exemption.  
This exemption may not be appropriate in the case of biogas, but it provides an interesting analogy of how 
anaerobic digestion might be treated elsewhere in the CIWMB regulations.  Also, this definition implies that 
reusing materials as raw materials could change the definition and regulation of those materials.   
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9. FINDINGS 

9.1. Anaerobic Digestion Can Yield Multiple Benefits 

Using anaerobic digestion to extract methane from animal manure feedstocks yields multiple benefits.  By 
using animal manure – typically cow manure – as a feedstock, methane that otherwise would be emitted into 
the atmosphere is captured and used for energy production.  This has the double benefit of removing 
methane and providing a renewable energy source.  Furthermore, energy generated from biogas offsets 
natural gas or other fuel use on the farm or in other uses along the natural gas pipeline system in the case of 
injection.  

The anaerobic digestion process also helps to divert solid resources from landfills.  Using available organic 
materials that might otherwise be destined for disposal to generate renewable gas and soil amendments 
creates virtuous cycle of resource use. Diverting organic materials to digesters also helps to capture the 
embodied energy and carbon contained in those resources. Every food product or volume of manure is the 
physical manifestation of carbon-based energy use.  Disposing these resources without extracting the 
remaining potential energy is inefficient. 

9.2. Significant Policy Support Exists to Promote Bioenergy, Including Biogas 

California enacted general legislation that encourages the development of renewable energy, including 
bioenergy and biogas. Governor Arnold Schwarzenegger signed AB 32, commonly referred to as the Global 
Warming Solutions Act of 2006, into law in September 2006 to address the threat of climate change. AB 32 
establishes a greenhouse gas emissions reduction target, whereby California must reduce emissions to 1990 
levels by 2020. California’s Renewable Energy Portfolio Standard, which requires investor owned utilities to 
provide 20 percent of their energy from renewable sources by 2010, has encouraged development of clean 
energy projects, including methane digester projects.   

California has also adopted specific policies to encourage and promote bioenergy. On April 25, 2006, 
Governor Arnold Schwarzenegger issued Executive Order S-06-06, establishing the bioenergy use and 
production targets: the state should produce a minimum of 20 percent of its biofuel needs by 2010, 40 
percent by 2020, and 75 percent by 2050; and the state should use bioenergy to meet 20 percent of the overall 
renewable portfolio standard requirements. 126 An interagency working group, led by the California Energy 
Commission, formulated the Bioenergy Action Plan in order and outlined near-term actions for participating 
agencies in order to meet the goals of the Executive Order.127 

9.3. Significant Potential Exists for Biogas Production 

California’s agricultural sector naturally generates biomass resources, including animal manure, crop residues, 
food processing wastes, and other organic materials that can be converted to produce energy. One estimate 
suggests an annual production of nearly 15 billion cubic feet of biogas, and this estimate does not account for 
the additional gas production potential of widespread co-digestion. 

                                                      
126 Governor of the State of California, supra note 1. 
127 Supra note 3. 
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9.4. No Integrated Regulatory Framework or Process Exists for Anaerobic Digestion 

Biogas has been captured and used for many years by landfills and wastewater treatment plants, which 
represent the largest current supply of biogas in California; however, biogas production and use on dairy 
farms is relatively new and not widespread.  As such, many regulatory agencies are still developing clear 
requirements for biogas production and use.  Since the entire cycle of biogas production and use cuts across 
many regulatory agencies, it can be difficult for project developers to complete the permitting process and for 
agencies to coordinate their processes.   

Some agencies have regulations and standards that specifically address biogas, while others use existing, not 
always relevant, frameworks to regulate anaerobic digestion.  For example, the CIWMB uses existing 
composting regulations as a way to accommodate anaerobic digestion.  The CPUC has policies on net 
metering, financial incentives, and renewable portfolio standard eligibility that specifically address biogas.  On 
the other hand, water agencies, such as the Central Valley Water Board, don’t have specific rules relating to 
anaerobic digestion but have significant concerns about the water quality impacts of dairy lagoons, including 
those used in combination with anaerobic digestion.  Since no predictable and integrated regulatory standard 
exists for projects to meet, many biogas production projects are being processed on a case-by-case basis.  

9.5. Regulatory Challenges Exist for Producing and Using Biogas 

These challenges are discussed in detail in Sections 4 through 8 of the report.  Provided here is a brief 
summary of the regulatory challenges.  A detailed matrix of regulatory challenges is contained in Section 11.1 
of the Appendix. 

9.5.1. Water 

• No Salt Standards Exist – Currently no salt standards exist to provide guidance on use of liquid digestate, 
particularly if co-digestion is being used.   

• Pond Design Standards – The Central Valley Water Board recently adopted new standards for dairy pond 
design.   

9.5.2. Air 

• Gap in Air Regulations Affecting Smaller Dairies – Small dairies that are exempt from local permitting 
requirements must comply with the CARB’s distributed generation certification program, which does not 
have any viable generation options for small farmers.   

9.5.3. Electricity 

• Biogas Net Energy Metering Credit - The energy credits provided under the current biogas net metering pilot 
program may not be sufficient to encourage electricity production from biogas. 

• Excess Energy Production Under Biogas Net Metering Pilot - Customer generators do not receive any credit for 
energy produced above their annual consumption needs.  This could have the unintended effect of 
discouraging the maximum production of biogas for electricity usage. 

• Biogas Net Energy Metering Cap - The biogas net metering pilot tariff is available to projects that become 
operational by December 31, 2009, or until such time that the “combined statewide cumulative rated 
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generating capacity used by the eligible biogas digester customer-generators in the service territories of 
the three largest electrical corporations in the state reaches 50 megawatts.”  This could limit the total 
amount of electricity generated by biogas combustion.128 

• Self-Generation Incentive Program Eligibility for Biogas - After January 1, 2008, the existing Self-Generation 
Incentive Program will not provide incentives for fossil-fuel based distributed generation technologies.  
Pending legislation (SB 1064) would not include fossil-fueled generation as an eligible technology and 
narrowly defines biogas to exclude anaerobic digestion. 

• Tariff Structures Can Affect Economics of Biogas - Tariff structure can encourage or discourage use of 
distributed generation.  In particular, low off-peak energy costs and high non-coincident demand charges 
can discourage distributed generation. 

• Uncertainty about Ownership of Renewable Energy Credits - The CPUC ruled in D.07-01-018 on ownership of 
renewable energy credits from renewable distributed generation.  It is unclear if this ruling applies to all 
renewable distributed generation or to solar only.   

9.5.4. Natural Gas 

• Biomethane Quality Standards – Currently, there are no gas quality standards for biogas.  Given the 
constituents of biogas, it might be necessary to develop such standards. 

• No Market Price Referent Exists for Biogas – The CPUC has adopted market price referents (MPR) for 
renewable electricity but has not yet adopted similar referents for biogas.  A biogas MPR could help to 
remove uncertainty in project development and contracting. 

• Interconnection Costs – Interconnection costs vary between gas utilities.  High interconnection costs can 
make biogas production projects less cost effective. 

• Introducing Biogas into the Distribution System – Currently biomethane can only be introduced into the gas 
transmission system and not into the distribution system.  This could limit the overall biogas production 
market.  

9.5.5. Solid Waste Management 

• Regulatory Ambiguity Exists – Ambiguity remains over whether and the extent to which the CIWMB has 
jurisdiction over parts of the anaerobic digestion process.  CIWMB considers anaerobic digestion to be 
composting. 

• No Definition of Anaerobic Digestion – No statutory or regulatory definition for anaerobic digestion exists.  
Establishing a definition could help to determine jurisdictional ambiguity. 

9.6. More Information May be Needed to Develop Appropriate Regulations 

There appears to be insufficient technical information about the anaerobic digestion and co-digestion 
processes on dairy farms in California to allow regulators to develop appropriate regulations.  More 
information and data may be needed in several areas: 

• The nutrient, salt, other content of solid and liquid effluent; 

                                                      
128 AB 1428, pending as of publication, would increase the cap to 70 MW. 
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• The level of impurities in biogas, particularly for purposes of injecting; 

• Available technology for gas conditioning;  

• The net energy, solid resource, nutrient and carbon balance of the biogas production and use cycle; and 

• Other regulatory models from other state and countries. 

9.7. Innovative Regulatory Approaches May Be Needed 

Reducing GHGs is complex and may require innovative regulation.  There is a tendency to regulate media in 
silos – water, air, solid “waste”, and electricity and natural gas.   Many of the solutions to reduce GHG cut 
across many different regulated areas.  Biogas production on dairy farms is a good example.  Reaching the 
ambitious goals established by Executive Order S-06-06 and the Bioenergy Action Plan may require 
considering integrated regulatory approaches.  For example, establishing a set of reference standards for 
biogas production that provides biogas project developers a list of benchmarks to be met could help establish 
more predictable regulatory processes.  Also, because there can be conflicting regulations between and among 
different agencies, considering an approach that considers that net environmental benefits of a project rather 
than how it may or may not meet a specific standard for a single media could be appropriate.  In the case of 
biogas production on dairy farms, there are significant GHG reduction possibilities that could be limited by 
other standards like salinity and criteria emissions limits. 
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10. RECOMMENDATIONS 

Recommendations are broken into two general categories:  general and area-specific.  The general 
recommendations are broader in scope and are not necessarily associated with a particular regulatory agency 
or process.  The area-specific recommendations are directly relevant to a particular agency or regulated area, 
including solid waste management, water, air quality, electricity, and natural gas.  The area-specific 
recommendations are summarized in Section 11.1 of the Appendix. 

10.1. General Recommendations 

10.1.1. Develop a Policy Position on the Preferred Use of Biogas 

California policymakers should determine whether there is a preferred use of biogas produced on dairy farms 
or other agricultural lands. As this report indicates, there are multiple ways to use biogas, each with its own 
challenges and opportunities. Should policies encourage on-site use of biogas for electricity generation? Or is 
it more advantageous to inject the conditioned biogas into the gas pipeline system?  Should California 
encourage large, centralized community digestion plants that gather feedstocks from surrounding farms and 
produce biogas for biomethane injection?  California can look to Europe as a model. Currently, Germany 
emphasizes electricity production from biogas, and has designed a feed-in tariff with differential rates 
depending on system size and bonus payments for processes utilizing animal manures. Other countries like 
Sweden and Denmark produce biogas that is introduced to the natural gas delivery system. 

Developing a policy – a sort of “loading order” for biogas use – could help to prioritize actions to expand the 
production and use of biogas. Though every biogas project has unique characteristics and constraints, most 
are not in an “either-or” situation, and can adapt to different design objectives. Given the limited availability 
of biogas, policy makers should determine and encourage the highest and best use of biogas to encourage the 
operation of systems optimized for California's energy plan.  

10.1.2. Develop a White Paper on the Co-Digestion Process  

Biogas production through anaerobic digestion on dairy farms, particularly via co-digestion, is a relatively new 
process in California. To better understand the regulatory and policy issues related to co-digestion, it would 
be helpful to develop a detailed white paper that outlines the co-digestion production and use processes, 
identifying the range of possible feedstocks and the associated regulatory implications of each, including 
biosecurity issues related feedstocks like animal renderings.  This white paper, possibly coordinated by the 
California Bioenergy Working Group, would help to determine which technologies fit existing regulatory 
constraints, and to consider policies that encourage future biogas market development.  Californian policy 
makers should survey the methods of biogas production in Europe, such as Sweden and Germany, which 
have installed significant numbers of co-digestion projects.  

10.1.3. Expand Regulatory Information Exchange with European Countries 

Unfortunately, California currently lags behind the European Union in biogas production. However, the state 
can learn from Europe’s technology innovations and practices as well as their regulatory approach. California 
has a strategic alliance with Sweden to promote bioenergy.129 While the exchange of technical information is 

                                                      
129 Supra note 6. 
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crucial, it is important also to understand the regulatory structure in which the European bioenergy market 
operates. California regulators and policymakers should send a delegation to countries with advanced biogas 
industries, such as Germany, Denmark, or Sweden, to explore policies and practices that encourage biogas 
development. Delegates should report on their findings in a white paper distilling information gathered 
abroad, helping guide legislative and regulatory bodies as they design a straw framework encouraging 
bioenergy development in California.  Possible topics for discussion include nutrient and salt content of solid 
and liquid effluent, pre- and post-treatment of substrates for salt, pathogen, and nutrient reduction, injection 
of biogas into the pipeline, gas conditioning technology, and net energy and carbon balance of biogas 
production and use. 

10.1.4. Develop a Process to Evaluate Projects on the Basis of Net Environmental Benefits 

California should evaluate the possibility of developing a permit process for complex and cross-cutting 
projects like biogas production. The process would allow a single state agency, perhaps the Environmental 
Protection Agency, to assess a complex project through a multi-media review by integrating standards from 
several different agencies, and to determine whether there is a net environmental benefit. Because biogas 
production and use requires approval from so many different state and local agencies, centralizing and 
standardizing the permit process could help to ease the regulatory burden for participants and help California 
attain its greenhouse gases reduction goals. 

10.1.5. Develop Other Incentives to Encourage Biogas Production 

California lawmakers and regulators should consider new incentive mechanisms to encourage biogas 
production, perhaps with policies broadened to apply to other bioenergy facilities. Possible incentive 
mechanisms include tax incentives, state bond financing or industrial development bond authority, or the use 
of enterprise zones to defer tax on the capital investment in plant equipment.  More research is necessary to 
identify and evaluate incentive mechanisms used by other states and countries.  

While many different uses of biogas are likely, incentives should be designed to encourage desired uses of 
biogas, in line with the aforementioned "loading order." Policymakers should rely this overall policy position 
to determine the relative emphasis on electricity generation versus gas injection, and small, onsite digesters 
versus larger, centralized plants.  For example, if California lawmakers and regulators determine that 
centralized digesters are preferred to individual sites, policymakers should consider providing low-cost loans 
for the construction of community digestion facilities, streamline permitting to allow facilities to begin 
operation more quickly, and ensure that the regulatory environment does not cause the transportation of 
manure and other feedstocks to become overly cost-prohibitive.130 

10.2. Water 

10.2.1. Develop a Process to Assess Sites for Covered Lagoon Digesters 

As a result of Order No. R5-2007-0035, dairies in the Central Valley Region must monitor groundwater 
impacts of manure lagoons and might need to reconstruct ponds in certain cases.  To facilitate 
implementation of this new general order, a process should be developed to help assess and evaluate the 
potential need for pond reconstruction.  For example, the Central Valley Regional Water Board has provided 

                                                      
130 Sean Hurley et al., supra note 7, at 66. 
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two construction options for new and reconstructed ponds that will contain manure and may be used as an 
anaerobic digester.  Potential sites for “Tier 2” type ponds could be grouped by site characteristics, and 
assessments of potential leakage can be made for each group.  Such assessments could make it easier to 
identify sites that appear to be suitable for covered-pond digesters.   

10.2.2. Develop a White Paper on Anaerobic Digestion and Salinity 

The Central Valley Water Board has established a process to evaluate the salinity problem in their region. As 
part of the overall process to develop salt loading standards, a designated workgroup should assess the impact 
of anaerobic digestion on regional salinity levels. This analysis will be challenged by the relative of data and 
information on the nutrient and salt content of the effluent from co-digestion because of the limited number 
of digesters operating in California. The workgroup should consider looking abroad, as there are many 
anaerobic digesters using various feedstocks in operation throughout the world.  Germany has over 3,000 
dairy-based anaerobic digestion systems, and Denmark has developed a significant number of centralized co-
digestion plants. Experts in these countries could provide access to data on feedstocks, information that will 
be critical to assessing potential water quality impacts.  An effort also should be made to obtain information 
on how various feedstocks affect nutrient and salt concentrations. 

10.2.3. Develop a Salt Loading Standard for Anaerobic Digestion 

The Central Valley Water Board is increasingly concerned about salinity in their region and seeks to improve 
salt management practices; however, at this time no standards exist. The absence of standards for salts creates 
uncertainty on the part of persons contemplating using an anaerobic digester to process manure and/or other 
organic materials. The Central Valley Regional Board and other Regional Water Boards should develop a salt 
loading standard and compliance process that apply to manure management systems, including anaerobic 
digestion.  Information and data from an analysis mentioned above could inform this standard development. 

10.2.4. Create a Working Group to Evaluate Solutions to Address the Salt Content of Liquid Digestate 

Several options for addressing the salt content of liquid digestate have been discussed, including 
concentration of the digestate for transfer to an appropriate disposal site. Water Agencies should consider 
developing a technical working group to develop and evaluate solutions to addressing the long-term salt 
concerns related to co-digestion.  

For example, it is likely that an optimized anaerobic digester will produce more electricity and heat than can 
be consumed on the farm.  Is it possible to use a portion of the excess electric and thermal energy to 
concentrate or treat the digester effluent, if application of nutrients or salinity would exceed standards? And 
how would this affect the cost effectiveness of the overall project?  Furthermore, centralized treatment 
facilities may reduce treatment costs through economies of scale. Data from digester projects operated 
throughout the world may help assess treatment options. 

If the Water Boards identify an appropriate solution, California lawmakers and regulators should consider 
offering financial incentives for biogas producers who implement methods to remove salt from the basin 
rather than discharge the salt into groundwater. Impacts associated with transporting salt out of the basin 
should be considered when determining overall efficiency and greenhouse gas implications.   

10.3. Air Quality 

10.3.1. Develop a Compliance Mechanism for Small Farms to Use Distributed Generators 

If certain agricultural customers are exempt from local air quality permitting, they are required to meet the 
CARB certification standards for onsite generation with digester gas, which cannot be met with internal 
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combustion engines typically used by farmers.  The CARB should develop a regulatory compliance 
mechanism to allow farmers that are exempt from local air standards to use distributed generation equipment 
to produce electricity from biogas. One possibility is to consider anaerobic digestion for purposes of 
producing biogas as different from traditional agricultural operations, which are covered under local air 
regulations. 

10.4. Electricity 

10.4.1. Increase the Biogas Net Metering Credit 

The energy credits provided under the current biogas net metering pilot program are in some cases lower 
than the energy generation cost paid for energy consumed by dairy farmers and may not be sufficient to 
encourage electricity production from biogas. The CPUC should consider increasing the biogas net metering 
credit to a level equal to or greater than the bundled retail rates that farm owners pay for electricity.131 

10.4.2. Develop a Program to Require Utilities to Purchase Excess Generation 

Customer generators do not receive any credit for energy produced above their annual consumption needs.  
This could have the unintended effect of discouraging the maximum production of biogas for electricity 
usage. California should require electric utilities to purchase excess power from biogas production at a 
standard rate. Legislation (SB 463) currently under consideration would allow customers to sell excess energy 
to an investor-owned utility at the market price referent. 

10.4.3. Increase the Biogas Net Metering Program Capacity Cap 

The biogas net metering pilot tariff is available to projects that become operational by December 31, 2009, or 
until such time that the “combined statewide cumulative rated generating capacity used by the eligible biogas 
digester customer-generators in the service territories of the three largest electrical corporations in the state 
reaches 50 megawatts."  The CPUC should consider increasing the biogas net metering capacity cap to 
accommodate growth in this sector.  Legislation (AB 1428) currently under consideration would increase the 
cap for biogas net metering to 70 megawatts. 

10.4.4. Allow Biogas from Anaerobic Digestion to be Eligible for SGIP Incentives 

After January 1, 2008, the existing Self-Generation Incentive Program will not provide incentives for fossil-
fuel based distributed generation technologies.  Biogas-fueled distributed generation should be eligible for 
financial incentives through the Self-Generation Incentive Program. The program should define biogas to 
include that from anaerobic digestion.  Pending legislation (SB 1064) would consider biogas-based systems to 
be eligible for incentives. 

10.4.5. Develop Agricultural Tariffs that Encourage Electricity Production from Biogas 

Tariff structure can encourage or discourage use of distributed generation.  In particular, low off-peak energy 
costs and high non-coincident demand charges can discourage distributed generation.  The CPUC should 

                                                      
131 Supra note 8, at Appendix C – Task 5 v. 
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review existing agricultural tariffs to determine whether rate structures discourage distributed generation and 
modify rate structures as appropriate. 

10.4.6. Clarify that Owners of Biogas Electricity Systems Own the Renewable Energy Credits 

The CPUC ruled in D.07-01-018 on ownership of renewable energy credits from renewable distributed 
generation.  It is unclear if this ruling applies to all renewable distributed generation or to solar only.   The 
CPUC should clarify this decision and allow the owner of a distributed generation system that generates 
electricity from biogas to retain the renewable energy credits in cases not directly related to RPS compliance 
and where contractual arrangements specify the disposition of RECs. 

10.5. Natural Gas 

10.5.1. Conduct Research to Determine the Quality of Biomethane  

Biogas must be conditioned to pipeline quality prior to introduction into the existing gas infrastructure.  More 
information is needed to determine the type and level of impurities in biomethane, particularly biomethane 
generated from co-digestion.  The CPUC in partnership with gas utilities and biogas producers should 
conduct research to determine the type and level of impurities in biogas, including that produced from co-
digestion.  Sweden and Denmark have some experience in this area and it would be beneficial to understand 
what data already exists regarding the quality of biomethane. 

10.5.2. Biomethane Quality Standards  

Biogas must be conditioned to pipeline quality biomethane prior to introduction into the existing gas 
infrastructure.  Standards exist for natural gas but there is no specific standard for biomethane, particularly 
biomethane produced from co-digestion.  The CPUC should determine whether a specific quality standard 
for biomethane is necessary. 

10.5.3. Establish a Market Price Referent for Biogas 

While a market price referent exists for renewable electricity, no similar referent exists for biogas.  The CPUC 
should develop a methodology to establish a market price referent for biogas.   

10.5.4. Reduce and Standardize Interconnection Cost for Biomethane Injection 

Assess existing interconnection processes and costs to determine whether they are appropriate for 
introduction of biomethane into the natural gas transmission system.  If purification and injection is a 
preferred use of biogas, consider subsidizing and standardizing interconnection costs among gas utilities in 
California. The CPUC should also determine whether it is appropriate to subsidize gas conditioning 
equipment. 

10.5.5. Assess Potential and Feasibility of Introducing Biomethane into the Gas Distribution System  

Currently, biomethane cannot be injected into the natural gas distribution system. This could limit the size of 
the market for biomethane.  The CPUC should determine whether and under what conditions it would be 
feasible to introduce biomethane into natural gas distribution pipelines. 
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10.6. Solid Waste Management 

10.6.1. Adopt a Statutory Definition of Anaerobic Digestion   

While several references to anaerobic digestion exist in the statutes, there is no specific statutory definition.  
Also, the existing definition of "conversion" inaccurately includes anaerobic digestion.  In a rulemaking 
related to conversion, CIWMB developed more clear definitions of anaerobic digestion and other related 
concepts that were never adopted in deference to the legislative process.  California should adopt a clear 
statutory definition to help to clarify which regulatory agencies have jurisdiction over parts of the biogas 
production and use process.   

10.6.2. Clarify CIWMB Jurisdiction over Anaerobic Digestion 

Existing CIWMB regulations do not specifically address anaerobic digestion.  In the absence of specific 
regulations, the agency considers anaerobic digestion as a form of composting, which is subject to CIWMB 
regulations. The legislature or CIWMB should clarify whether and to what extend CIWMB has jurisdiction 
over certain parts of the anaerobic digestion and co-digestion processes. 

10.6.3. Consider Exempting or Excluding Anaerobic Digestion from Certain CIWMB Regulations 

If it is determined that anaerobic digestion does not fit under the purview of part or all of the CIWMB 
regulations, it might be appropriate to exempt or exclude anaerobic digestion.  Several existing exemptions 
and exclusions in the California Code of Regulations could serve as analogies, including the beneficial use 
exclusion, biomass conversion exclusion, and the manufacturing exemption. 
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11. APPENDIX 

11.1. Matrix of Regulatory Challenges  

See table on following pages.
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REGULATORY CHALLENGE SUMMARY RECOMMENDATION LEGISLATIVE ADMINISTRATIVE

No Salt Standard Exists The Central Valley Water Board is increasingly concerned about salinity in 
their region. Currently no salt standards exist to provide guidance on use of 
solid and liquid digestate, particularly if co-digestion is being used, which 
creates uncertainty in the regulatory process.

Develop a salt loading standard and compliance process that 
apply to anaerobic digestion.  Conduct research on the salt and 
nutrient content of liquid digestate to inform the standard 
development process.

X

New Requirements for New and Reconstructed Lagoons The Central Valley Water Board recently adopted new, more stringent design 
standards for new and reconstructed lagoons, which include use of liners or 
modeling to demonstrate no groundwater impacts. It is unclear how these 
standars will affect anaerobic digestion.

To facilitate implementation of this new general order, the Central 
Valley Water Board should develop a process to help assess and 
evaluate the potential need for pond reconstruction. Potential sites 
for “Tier 2” type ponds can be grouped by site characteristics, and 
each group can be assessed for leakage potential.

X

Distributed Generation Emissions Standards Small dairies that are exempt from local permitting requirements must 
comply with the CARB’s distributed generation certification program.  
Currently, no internal combustion engines qualify; therefore, dairies with 
fewer than 1,000 cows do not have viable generation options to produce 
electricity from biogas.

Develop a regulatory compliance mechanism to allow farmers that 
are exempt from local air standards to use distributed generation 
equipment to produce electricity from biogas.  One possibility is 
to designate that anaerobic digestion for purposes of producing 
biogas is not part of the agricultural operations typically covered 
under local air regulations.

X

Level of Credits Under Biogas Net Metering Pilot The energy credits provided under the current biogas net metering pilot may  
not be sufficient to encourage electricity production from biogas.

The legislature and CPUC should consider increasing the biogas 
net metering credit to a level equal to or greater than the retail 
rates that farm owners pay for electricity

X X

Excess Energy Production Under Biogas Net Metering 
Pilot

Customer generators do not receive any credit for energy produced above 
their annual consumption needs.  This could discouraging the maximum 
production of biogas for electricity usage. 

The legislature and CPUC should develop a program to require 
electric utilities to purchase excess power from biogas production 
at a standard rate. 

X X

Biogas Net Metering Pilot Total Capacity Cap The biogas net metering pilot tariff is available to projects that become 
operational by December 31, 2009, or until such time that the "combined 
statewide cumulative rated generating capacity used by the eligible biogas 
digester customer-generators in the service territories of the three largest 
electrical corporations in the state reaches 50 megawatts." This could limit 
the total amount of electricity generated by biogas combustion

The legislature and CPUC should consider increasing the biogas 
net metering capacity cap to accommodate growth in this sector.  
Legislation (AB 1428) currently under consideration would 
increase the cap for biogas net metering to 70 megawatts.

X

Self-Generation Incentive Program Eligibiilty for Biogas After January 1, 2008, the existing Self-Generation Incentive Program will 
not provide incentives for fossil-fuel based distributed generation 
technologies, including those fueled with biogas.

The program should define eligible biogas to include that from 
anaerobic digestion.  Pending legislation (SB 1064) would consider 
electricity produced from dairy digesters to be eligible for 
incentives.

X

Tariff Structure Tariff structure can encourage or discourage use of distributed generation.  
In particular, low off-peak energy costs and high non-coincident demand 
charges can discourage distributed generation.

Review existing agricultural tariffs to determine whether rate 
structures discourage distributed generation and modify rate 
structures where appropriate. 

X

Uncertainty Regarding Ownership of Renewable Energy 
Credits

The CPUC ruled in D.07-01-018 on ownership of renewable energy credits 
from renewable distributed generation.  It is unclear if this ruling applies to 
all renewable distributed generation or to solar only.  

Permit the owner of a distributed generation system that generates 
electricity from biogas to retain the renewable energy credits, 
consistent with D.07-01-018.  This should apply in cases other 
than those directly related to Renewable Portfolio compliance and 
specific contractual arrangement about RECs.

X

Water Quality

Air Quality

Electricity Regulation
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Biomethane Quality Standards Currently, there are no gas quality standards specifically for pipeline quality 
biogas - or biomethane.  Given the constituents of raw biogas, it might be 
necessary to develop such standards.

The CPUC in partnership with gas utilities and biomethane 
producers should conduct research to determine the type and level 
of impurities in biogas, including that produced from co-
digestion.  This research could determine the need for specific 
biomethane gas quality standards. 

X

Market Price Referent for Biogas The CPUC has adopted market price referents (MPR) for renewable 
electricity but has not yet adopted similar referents for biomethane.  A Such 
an MPR could help to remove some uncertainty in developing and 
contracting.

The CPUC should determine whether an MPR for biomethane is 
needed.  If so, it shoud should develop a methodology to establish 
one.

X

Interconnection Costs Interconnection costs vary widely between gas utilities.  High interconnection 
costs can make biomethane production projects less cost effective.

The CPUC should assess existing interconnection processes and 
costs to determine whether they are appropriate for introduction 
of biomethane into the natural gas transmission system.  If 
purification and injection is a preferred use of biogas, consider 
subsidizing and standardizing interconnection costs among gas 
utilities in California.

X

Introducing Biomethane into the Gas Distribution System Currently, biomethane cannot be injected into the natural gas distribution 
system.  This could limit the size of the market for biomethane.

The CPUC should determine whether and under what conditions 
it would be feasible to introduce biomethane into natural gas 
distribution pipelines.

X

Regulatory Ambiguity Ambiguity remains over whether and the extent to which the CIWMB has 
jurisdiction over parts of the anaerobic digestion process.  CIWMB considers 
anaerobic digestion to be composting, which falls under its regulatory 
purview.

The legislature or CIWMB should clarify whether and to what 
extend CIWMB has jurisdiction over certain parts of the 
anaerobic digestion and co-digestion processes.  

X X

No Clear Definition of Anaerobic Digestion Exists in the 
Statutes or Regulatory Codes

No statutory or regulatory definition for anaerobic digestion exists.  
Establishing a definition could help to resolve jurisdictional questions.

The legislature should adopt a clear statutory definition to help to 
clarify which regulatory agencies have jurisdiction over parts of 
the biogas production and use process.  

X X

Solid Materials Management

Natural Gas Regulation

Energy Policy Initiatives Center  
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11.2. Central Valley Water Board Letter on Biogas Digester Permitting Process 

See letter on following pages.
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11.3. Related Pending Legislation 

The following bills related to the production or use of biogas were introduced in the first year of the two-year 
2007-2008 legislative session. 

• SB 463 (Negrete Mcleod) Biogas Digester Energy Purchase Price – This bill would amend Section 2827.9 
of the Public Utilities Code to set a limit on the amount an electrical corporation could purchase excess 
electricity generated during periods if the eligible biogas digester customer-generator is a net electricity 
producer. The price could not exceed the market price referent established by the California Public 
Utilities Commission, pursuant to Public Utilities Code Section 399.15.132 

• AB 1075 (Cook) Biomass Conversion – This bill would amend the Public Resources code to redefine the 
term solid waste conversion as a technology that produces a net reduction in the discharges of air 
contaminants or emissions, as well as meeting other requirements.  It would also specify the existing 
authority for making the classification of such a class hazardous waste facility.  The bill would replace the 
term “gasification” with “solid waste conversion,” and define transformation as the incineration of solid 
waste and would delete those exclusions.133 

• AB 1428 (Galgiani) Biomass Net Energy Metering Pilot – This bill would replace the existing pilot 
program for eligible biogas digester customer-generators with a net energy metering program for eligible 
customer-generators that use agricultural residues, animal wastes, or animal renderings to generate 
electricity and that meet certain requirements.134 

• AB 1064 (Lieber) Self Generation Incentive Program -- This bill would among other things make  waste 
gas, fuel cell, and wind distributed generation technologies meeting certain requirements eligible for the 
self-generation incentive program for distributed generation.135 

                                                      
132 S.B. 463, 2007-08 Leg., Reg. Sess. (CA 2007), available at http://www.leginfo.ca.gov/cgi-
bin/postquery?bill_number=sb_463&sess=CUR&house=B&author=negrete_mcleod (Last viewed May 21, 2007) 
133 A.B. 1075, 2007-08 Leg., Reg. Sess. (CA 2007), available at http://www.leginfo.ca.gov/cgi-
bin/postquery?bill_number=ab_1075&sess=CUR&house=B&author=cook  (Last viewed May 21, 2007) 
134 A.B. 1428, 2007-08 Leg., Reg. Sess. (CA 2007), available at http://www.leginfo.ca.gov/cgi-
bin/postquery?bill_number=ab_1428&sess=CUR&house=B&author=galgiani (Last Viewed May 21, 2007) 
135 A.B. 1064, 2007-08 Leg., Reg. Sess. (CA 2007), available at http://www.leginfo.ca.gov/cgi-
bin/postquery?bill_number=ab_1064&sess=CUR&house=B&author=lieber  


