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 1. Executive Summary                                                                                                         . 

In 2018, the Washington Legislature passed HB 2580, supporting production of renewable natural gas 

(RNG) and requesting this study from the Washington State University Energy Program and the 

Washington Department of Commerce. RNG is produced by separating methane from raw biogas 

created through decomposition of organic wastes at landfills, wastewater treatment plants (WWTPs), 

livestock farms and other locations. In their request, legislators described a specific public policy 

objective  άǘƻ ǎǘƛƳǳƭŀǘŜ ƛƴǾŜǎǘƳŜƴǘ ƛƴ ōƛƻƎŀǎ ŎŀǇǘǳǊŜ and conditioning, compression, nutrient 

ǊŜŎƻǾŜǊȅΣ ŀƴŘ ǳǎŜ ƻŦ ǊŜƴŜǿŀōƭŜ ƴŀǘǳǊŀƭ Ǝŀǎ ŦƻǊ ƘŜŀǘƛƴƎΣ ŜƭŜŎǘǊƛŎƛǘȅ ƎŜƴŜǊŀǘƛƻƴΣ ŀƴŘ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ ŦǳŜƭΦέ  

This report builds on the 2017 study άHarnessing Renewable Natural Gas for Low-Carbon Fuel: A 

Roadmap for Washington State,έ which developed hypothetical estimates of current and future RNG 

production. This new report responds to ǘƘŜ [ŜƎƛǎƭŀǘǳǊŜΩǎ expressed objective by providing a more 

detailed inventory of the most practical opportunities and associated costs for RNG production through 

anaerobic digestion. It describes potential uses of RNG by state agencies and offers recommendations 

for limiting the carbon intensity of RNG. It also explores issues surrounding policy options, specifically a 

renewable portfolio standard supporting RNG. 

Three large biogas projects already produce enough RNG to offset 1.3 percent of current fossil natural 

gas consumption in Washington. At present, this RNG is being sold into the California market due to the 

significant value availŀōƭŜ ǳƴŘŜǊ ǘƘŀǘ ǎǘŀǘŜΩǎ ƭƻǿ-carbon fuel standard. Detailed analysis has identified 

hundreds of additional locations where RNG could be produced in proximity to the natural gas pipeline 

grid. However, significant investments are needed to condition the biogas to pipeline-quality standards 

as well as construct new pipelines and inject the RNG into the pipeline grid. 

This study finds that even though the direct cost to produce, clean and deliver RNG into a natural gas 

pipeline often falls in the range of $10 to $20 per MMBtu, the total project value required to attract 

private investment can be $20 to $30 per MMBtu. Significant economies of scale exist throughout the 

RNG supply chain, making it valuable to arrange RNG projects in chains or clusters that can share gas 

conditioning and pipeline infrastructure. Various policies that subsidize RNG development or provide 

credits for the environmental and economic benefits of RNG can further mitigate high development 

costs. Public sector preferential purchasing policies and programs can also increase demand for RNG. 

The analysis performed demonstrates that adequate opportunities exist for RNG production equivalent 

to 3 percent to 5 percent of current natural gas consumption in Washington. The timeline for achieving 

a 3 percent to 5 percent RNG production goal can be accelerated with support from natural gas utilities 

through a Renewable Portfolio Standard (RPS). Designing an RPS that takes carbon emissions into 

consideration would accelerate projects that produce RNG from dairy manure and food waste. Lifecycle 

greenhouse gas emission reductions can be further enhanced by adopting a complementary clean fuel 

standard (CFS) that prioritizes natural gas for transportation over other uses.
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 2. Background                                                                                                                       . 

RNG, also called biomethane, is produced by removing carbon dioxide, other gases, and various 

contaminants from biogas that results from the natural, anaerobic decomposition of organic materials in 

landfills and anaerobic digesters located at wastewater treatment facilities, food processing plants, and 

farms. Biogas can be used in its raw form (generally 40 percent to 70 percent methane, depending on 

source) to generate power and heat, or it can be conditioned as RNG to meet quality specifications like 

those applied to fossil natural gas (at least 97 percent methane). RNG can then be distributed and used 

for the same array of applications, from power generation and heating to transportation fuel. 

 Figure 1. Schematic of Typical Production, Upgrading and Distribution Pathways for RNG 

 
This report updates and refines estimates for RNG production in Washington from a wide range of 

sources, building on information presented in two previous studies:  

¶ άBiomethane for Transportation: Opportunities for Washington Stateέ1 

¶ άHarnessing Renewable Natural Gas for Low-Carbon Fuel: A Roadmap for Washington Stateέ2 

Until recently, biogas use has largely been limited to heating and power generation. Numerous factors 

are now driving biogas into new markets, especially as transportation fuel. These factors include: 

                                                           

1 Biomethane for Transportation: Opportunities for Washington State, Western Washington Clean Cities, 2011, revised 2013 
2 Harnessing Renewable Natural Gas for Low-Carbon Fuel: A Roadmap for Washington State, WSU Energy Program, 2017 

http://www.energy.wsu.edu/Documents/Biomethane_For_Transportation_WWCleanCities.pdf
http://www.energy.wsu.edu/Portals/0/documents/RNG%20Roadmap%20for%20Washington_Commerce-WSUEP_Final%20Report_Jan%202018.pdf
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¶ Increasing value of renewable fuels under federal and state renewable fuel standards 

¶ Maturation of state Renewable Portfolio Standard (RPS) requirements for electrical utilities 

¶ Improvements in biogas conditioning and RNG compression technologies 

¶ High operating and maintenance costs for electrical generators 

As a result, RNG developers are shifting away from power sales through interties to the electrical grid 

and toward natural gas pipeline interconnections to tap more diverse markets. An important 

component of this report is the identification of organic waste sources and waste management facilities 

that would be good candidates for production and distribution of RNG due to their proximity to the 

natural gas pipeline grid. 

RNG can be directly injected into an interstate or local distribution pipeline through an interconnection 

at or near the point of production (typically less than 5 miles). The RNG will be tested and must meet 

standards established to both preserve the integrity of the pipeline grid and ensure the quality of gas 

delivered to customers. These standards are currently set on an ad hoc basis by the receiving pipeline 

company. During 2019, the Washington Department of Commerce will coordinate a voluntary 

conversation with gas utilities and regulators regarding development of a common standard or quality 

tariff for pipeline injection of RNG. 

In addition to direct pipeline injection by a single facility, RNG developers are looking for opportunities 

to share biogas upgrading, compression, and injection infrastructure among multiple producers. RNG 

from more remote locations could also be compressed into tube trucks and delivered to injection points.  

When exploring potential RNG locations, this study considered producers large enough to be stand-

alone facilities and more modestly sized facilities that could be part of hub-and-spoke or chain clusters. 

Figure 2. Hub-and-Spoke and Chain Models for Sharing Interconnection Costs 

 

To address the difference between the cost of producing RNG in smaller, distributed quantities and 

extracting natural gas from large underground reserves, this study reviews policy mechanisms that 

monetize social and environmental attributes of RNG. The federal Renewable Fuel Standard and 

CaliforƴƛŀΩǎ [ƻǿ /ŀǊōƻƴ CǳŜƭ {ǘŀƴŘŀǊŘ are currently the key market drivers for RNG development.
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 3. Inventory of Opportunities                                                                                           . 
Building on previous work, this study updates and refines estimates for production of RNG from landfills, 

WWTPs, agricultural producers, food processors, municipal solid waste handlers, and other sources of 

organic wastes. It identifies where existing facilities are close enough to the natural gas distribution 

system to be candidates for production of RNG that can be injected into the pipeline grid. Modeling RNG 

potential is challenging due to the dynamic nature of biogas sources. Landfill gas (LFG) quantities evolve 

over time, WWTPs serve changing populations, and dairy farms expand or close. This inventory is a 

snapshot in time of RNG resources in Washington. 

3.1 Methodology 

The project team considered RNG resources from two perspectives: 1) sources of organic residuals, and 

2) existing waste management infrastructure that might host an RNG facility. The data search started 

with updates from sources used in previous surveys, such as U.S. Environmeƴǘŀƭ tǊƻǘŜŎǘƛƻƴ !ƎŜƴŎȅΩǎ 

(EPA) Landfill Methane Outreach and AgSTAR programs, wastewater permits in the National Pollution 

Discharge Elimination System, and livestock manure data from state and federal departments of 

Agriculture. New data resources were found based on various permitting and reporting requirements, 

including Washington 5ŜǇŀǊǘƳŜƴǘ ƻŦ 9ŎƻƭƻƎȅΩǎ (Ecology) Permit and Reporting Information System. 

The search for organic residuals included sources already producing biogas ŀǎ ǿŜƭƭ ŀǎ ƻƴŜǎ ǘƘŀǘ ŘƻƴΩǘ. 

The wastewater, biosolids, and greenhouse gas reporting systems used by EPA and Ecology contained 

helpful data. Whenever possible, specific waste data for each facility was noted or an estimate of the 

potential available RNG was calculated. Not all identified sources show residual volumes because 

available data might be dated, incomplete or highly seasonal in nature. Some sources only show levels 

of business activity (e.g., gross sales, number of employees). Particular attention was given to high-

volume sources, especially those with strong energy potential (e.g., seafood, oils). The search explored: 

¶ Landfills 

¶ Wastewater treatment plants  

¶ Composters 

¶ Food processors (including milk, meat and 
poultry processors) 

¶ Dairies 

¶ Nondairy animal feeding operations 

¶ Egg producers  

¶ Fish hatcheries 

¶ Renderers 

¶ Tree fruit packers 

¶ Vineyards 

¶ Breweries and distilleries 

¶ Commercial feed and pet food 

The inventory also identified locations close to gas pipelines that have or had a waste-handling purpose 

that might be repurposed as host sites for RNG development. Examples include closed landfills, waste 

transfer stations, compost facilities, and WWTPs (municipal and industrial) that might be smaller in 

capacity or do not currently have anaerobic digesters.  

Distance to natural gas pipelines was assessed in three ways: 

1. High-volume organic waste management infrastructure within 10 miles 

2. Secondary infrastructure and biogas and feedstock sources within five miles 

3. High-volume and high-energy content feedstocks within a 30-mile haul radius 
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Five counties fell outside the search area, including Clallam, Jefferson, Okanogan, Pacific and San Juan. 

After a lengthy search, the team incorporated location data for facilities and feedstocks into a 

geographic information system (GIS) used to then calculate distances to pipelines. The GIS data for the 

natural gas grid was provided by the Washington Utilities and Transportation Commission, which 

regulates pipeline safety for portions of the gas grid operating at 250 psi and above. Therefore, the 

study does not show smaller portions of the grid that deliver gas to many residential and commercial 

customers. It might be possible to also inject RNG into these portions of the grid at specific locations. 

3.1.1 Landfills 

Figure 3. Organic Solid Waste Management Facilities in Proximity to Natural Gas Pipeline Grid 

 

For an estimate of RNG potential from landfill resources, this study looked at 11 landfills with the 

potential to yield substantial biogas. Those with gas collection systems already in place were considered 

more likely candidates. The project team supplemented previously gathered data on greenhouse gas 

emissions from Ecology and EPA with direct reports from facility operators. 

Landfills generate raw biogas as organic materials decompose. Some highly putrescible materials, such 

as food scraps and grass clippings, decompose rapidly. Woody or fibrous materials decompose over 
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longer periods. As a result, landfill gas is generated at varying levels over time. Most landfills suitable for 

RNG production are required to collect and destroy biogas. EPA estimates landfill gas collection systems 

can effectively collect about 75 percent of the methane generated by decomposition.3 

3.1.2 Wastewater Treatment Plants 

Figure 4. Wastewater Treatment Plants with Significant Potential Biogas Yields 

 

WWTPs use a variety of treatment methods to produce biosolids and treated water for discharge to the 

environment. Anaerobic digesters needed to capture biogas are most often used at larger WWTPs to 

further treat biosolids. This study focused on facilities with digesters and larger facilities without 

digesters that have the potential to generate significant enough quantities of biogas. Of the nearly 300 

WWTPs in Washington, at least 65 operate with digesters. Another nine have the potential to generate 

enough biogas to consider incorporating digesters into their operations. 

For this study, the number of customers was used to model likely wastewater inflows and resulting 

biogas production. RNG production from WWTP digesters varies as many facilities burn the biogas, 

                                                           

3 LFG Energy Project Development Handbook (Chapter 2: Landfill Gas Modeling), U.S. EPA, 2017 

https://www.epa.gov/sites/production/files/2016-11/documents/pdh_full.pdf

























































