ATTACHMENT 8
Hypothetical Exercise 


HYPOTHETICAL EXERCISE                              

EXECUTIVE SUMMARY – ABC Municipal Solid Waste TO BIOMETHANE PROJECT
The proposed project will consist of a 50,000 ton per year facility that will receive mixed municipal waste from the City of XYZ at ABC Inc.’s (ABC) County Material Recovery and Transfer Station. The waste will be processed using a first-in-North America wet separation technology from DEF Company of Sweden (DEF) to extract recyclable materials and segregate non-recyclable inert waste. Biodegradable materials that are separated from the balance of the waste stream are pumped into a two-stage anaerobic digestion system to produce biogas. The biogas will be cleaned to pipeline quality natural gas using proven technology and injected in the GH, Inc. natural gas pipeline where it will be distributed by IG Oil for use as a transportation fuel. ABC, Inc. is requesting $5.54 million in grant support.

The project involves ABC, Inc., a large waste and recycling firm serving 2.5 million customers and thirty municipalities in XYZ City. ABC will own and operate the facility; the City of XYZ will provide a long-term source of waste to the facility and a revenue base to support the project. DEF Company is the core technology provider of a wet separation and anaerobic digestion system to convert the waste to biogas; PR, Inc. and SM, Inc.  will provide the gas clean-up and pipeline injection technology and IG Oil will transport the biomethane through the GH pipeline system to a transportation end user. CMD, Inc. is the engineer of record for the facility and represents ABC.

The project will be the first system in North America to process mixed residential waste into biomethane at a materials recovery facility (MRF) Transfer station using this combination of technologies, and the first to use a major energy marketer to broker the transportation of the gas via pipeline to one or more users of the biomethane as a transportation fuel. With a current alternative fuel truck fleet of more than 100 vehicles, and more planned, ABC itself is a likely buyer for all of the biomethane produced. 

Originally this project would have produced electricity from the biogas generated, earning a Federal tax credit of approximately $5 million. ABC is seeking Energy Commission grant funding to shift the end product to biomethane for transportation, adding project elements for converting the biogas to biomethane and injecting it into the pipeline for distribution to transportation users. Those elements are: a system for biogas cleanup to biomethane, pressure and interconnect systems, a pipeline to reach the GH natural gas trunk line, and the tie-in and monitoring required. In this way, the Energy Commission funding requested will enable this $23+ million project to deliver biomethane for transportation, an outcome which would not otherwise be possible. ABC is not seeking to replace the tax credit, only to fund the new equipment and processes.

The development of biomethane projects is occurring at landfills, wastewater plants and food waste processing facilities in California, but this project will be the first to develop biomethane for transportation use from residential solid waste at a materials recovery facility (MRF)/transfer facility. It will also be the first in North America application of the DEF Company system. ABC projects that the 50,000 tons of waste per year input using this technology will produce about 120,000 MMBTUs per year of biomethane, displacing the equivalent of about 865,000 gallons of diesel transportation fuel, enough to power between 60 to 80 heavy duty trash and recycling trucks. 

This project will demonstrate the feasibility of tapping this un-exploited waste stream for the production of biomethane, diverting waste from landfills. It will reduce CO2 emissions by limiting the transportation of solid waste and eliminating CO2 emissions in a landfill environment. The amount of transportation fuel produced by the technology if applied statewide could be in the order of 121 million diesel gallon equivalents (DGEs) per year, enough fuel to power approximately 8,400 to 10,500 heavy duty vehicles, such as trash trucks and buses. 

Goals and Objectives:

· Validate model for Municipal Solid Waste (MSW) to biomethane for transportation production.

· Demonstrate first in North America application of a unique sorting and AD technology system.

· Advance the state of the art in MSW processing to biomethane.

· Divert from landfills 75% or more of the incoming 145 tons per day of MSW. 

· Confirm scalability of the design/model and move toward 400 tons per day. 

· Produce 120,000 MMBTUs per year of pipeline quality biomethane.

· Displace 865,000 gallons of diesel.

· Distribute the biomethane via the existing natural gas pipeline infrastructure.

· Model a partnership with a major fuel producer and distributor to facilitate the transport (wheeling) of the biomethane produced to transportation users.

· Analyze data on the project to evaluate success and apply learning.

· Outline a Roadmap for the growth of biomethane for transportation in the state.

Budget:

· Total Project Cost


$23,706,460
· Match Funds


$18,166,460
· Energy Commission Funds Requested
$5,540,000

· Match Ratio


3.28 to 1

Environmental and Economic Benefits

· 2013 to 2020 Petroleum Reduction: 6,055,000 gallons displaced.

· Effectiveness (Energy Commission Ratio Calculation over 7 years): $0.92 per gallon of diesel displaced.

· 2013 to 2020 GHG Reduction: 57,740 tons of CO2 avoided.

· Effectiveness (Energy Commission Ratio Calculation over 7 years): $95.95 per ton of CO2 avoided (at demonstration scale – scale up will improve this ratio greatly).

· Create 100 construction jobs and 8 permanent facility/operations jobs.

PROJECT NARRATIVE

1. The Project complements and does not interfere with efforts to achieve and maintain federal and state air quality standards and emissions, emission reductions plans, AQIP, etc.

This project complements efforts to achieve and maintain federal and state ambient air quality standards and to reduce toxic air contaminant emissions. It does not interfere with any such activities or regulations. By diverting trash from landfills, it prevents the need to flare landfill gas or burn the biogas gen-sets, thereby reducing criteria pollutant emissions. It reduces the CO2 emissions of the trash handling process. Transportation use of the biomethane fuel will displace diesel, further reducing particulate and criteria emissions. The project is located in the South Coast Air Quality Management District (SCAQMD) air basin, one of the most critical areas for pollution reduction, so these reductions are particularly helpful. SCAQMD is extremely supportive of the project, and has written a letter of support.

2. The Project does not violate the prohibition of funding projects that are required by other regulations. None of the activities in the project are required to satisfy any law, rule, regulation, MOU or other agreement.

None of the activities in this project are required to satisfy any other regulation or ruling that would impact the project itself, the surrounding area, or the air basin.

REVIEW OF EACH SCORING CRITERION

Qualifications of the Project Team

More than three years in the making, this project brings together an experienced solid waste company, with a leading anaerobic digestion technology that has been vetted by the City and Counties of XYZ City,   commercially available gas clean up technology, and a marketer of renewable energy. 

The project involves ABC, Inc., a large waste and recycling firm serving 2.5 million customers and thirty municipalities in the City of XYZ. ABC, Inc. will own and operate the facility; the City of XYZ will provide a long-term source of waste to the facility and a revenue base to support the project. DEF Company of Sweden is the core technology provider of a wet separation and anaerobic digestion system to convert the waste to biogas. PR, Inc. is a leading provider of anaerobic digestion and biogas cleanup systems worldwide, from the country with the most advanced biomethane production and use industry. SM, Inc.  is a global engineering and technology firm that will provide the systems and equipment necessary to interface with GH, Inc.’s pipeline. IG Oil will transport the biomethane through GH, Inc.’s pipeline system and broker its sale and dispensing to a transportation end user. CMD, Inc.  is the engineer of record for the facility and represents ABC. 

ABC, Inc. has had several meeting with the SoCalGas Company (SoCalGas) discussing the prospects for biomethane injection from our project into the pipeline. We have analyzed the Public Utilities Commission’s Tariff Rules 39 and 30 related to accessing the SoCalGas Pipeline System. PR, Inc.  our gas clean up vendor, is certain that they can meet the specifications. They are meeting all pipeline quality requirements in Sweden currently. ABC, Inc. will provide SoCalGas with our upcoming biomethane test samples of our feedstock derived from municipal solid waste to the Woods End Laboratories in Maine. We have conducted previous tests with this laboratory of our feedstock and the test results have been excellent.

ABC, Inc.  is one of Southern California’s most innovative and technologically sophisticated recycling and waste collection companies, serving more than 2.5 million people and 5,000 businesses in XYZ City. Thanks to groundbreaking technologies and pioneering reclamation programs, ABC recycles over 120,000 tons of materials each year, creating cleaner communities, reducing air and water pollution, conserving landfill space, and extending our natural resources. 
ABC has five years of operating experience using liquefied natural gas (LNG) to fuel 100 trucks operating out of its XYZ City facility. The ABC LNG fleet is among the largest alternatively-fueled fleets in the waste sector. The company has its own 16,000 gallon LNG station and has a trained team of mechanics and drivers who are proficient with the operation and maintenance of natural gas powered fleets. ABC expects to add another 100 CNG/LNG vehicles over the next five years and two alternative fueling stations. ABC itself is therefore a likely buyer of all the biomethane produced from this project.

For the past 12 years ABC, Inc. has been involved in research and development of technology that can take waste destined for landfill and convert it to useful products including renewable energy.

Approximately four years ago ABC, Inc. identified a technology developed by DEF Company of Sweden (DEF) that consists of a unique wet materials separation system process and an anaerobic digestion system that can produce a high methane content biogas. 

This proposed ABC MSW to Biomethane project is expected to be the first phase of an expanded waste-to-biomethane business platform. ABC, Inc. manages approximately 1.5 million tons of solid waste per year so the growth potential for using AD systems to produce biomethane is very large.

Market Transformation

- How will project provide a measurable transition from dependence on petroleum fuels to alternative and renewable fuels market?

The ABC MSW to Biomethane project is estimated to produce 865,000 DGEs per year of biomethane, specifically displacing diesel. That is the initial project, with a 145 Ton per Day (TPD) capacity. ABC is already planning to expand the facility and has designed the site to allow up to 400 tons per day. At that capacity, the facility could produce nearly 2.4 million DGEs of biomethane per year.

Originally this project would have produced electricity from the biogas generated, earning a Federal tax credit of approximately $5 million. ABC is seeking Energy Commission grant funding to shift the end product to biomethane for transportation, adding project elements for converting the biogas to biomethane and injecting it into the pipeline for distribution to transportation users. Those elements are: a system for biogas cleanup to biomethane, pressure and interconnect systems, a pipeline to reach GH, Inc.’s natural gas trunk line, and the tie-in and monitoring required. In this way, the Energy Commission funding requested ($5.54 million) will enable this $23+ million project to deliver biomethane for transportation, an outcome which would not otherwise be possible. ABC, Inc. is not seeking to replace the tax credit, only to fund the new equipment and processes.

-How will the project drive new technology advancement and promote deployment in the market?

The ABC MSW to Biomethane project sets several significant firsts: 

· First in North America application of the DEF system. 

· First in California use of MSW feedstock to produce biomethane for transportation use via pipeline distribution.

· First partnership with a major fuel company as broker and distributor of biomethane by natural gas pipeline for transportation use.

A significant element of the ABC MSW to Biomethane project is the partnership of ABC, Inc. and DEF Company of Sweden. ABC brings extensive experience in processing municipal solid waste, and highly advanced Materials Recovery Facility (MRF) designs. ABC intends to work with DEF Company to further refine the DEF system, tailor it to U.S. applications, and lower costs. This project will significantly advance the state of the art in processing MSW for biomethane fuel production.

The ABC MSW to Biomethane project is also the first to partner with a major fuel producer and distributor, IG Oil North America (IG Oil), to facilitate the transport (wheeling) and marketing of the biomethane produced to transportation users. The experience and expertise of IG Oil in the distribution, brokering, and dispensing of transportation fuel will set a model for the expansion of biomethane in transportation. IG’s role in the project addresses one of the major barriers to expansion, and the ABC MSW to Biomethane project can pave a new pathway to growth.

New Technology Advancement

Approximately four years ago ABC identified a technology that consists of a unique wet materials separation system process and an anaerobic digestion system that can produce a high methane content biogas. The combination of technologies in this project has been vetted by evaluation committees from the City of XYZ in worldwide program reviews, and were selected as winning technologies. The City of XYZ facility will be the first of its kind in North America, and while only demonstration scale, planning is in place for scale-up to commercial size processing.

The plant will be located at ABC’s MRF/Transfer station in the City of XYZ, California. It will recover recyclables, produce a compost product called digestate, and biogas that is convertible to either electricity or cleaned into biomethane that can be injected into the natural gas transmission system for use as a transportation fuel. Basically, the DEF system combines a water-based sorting system with an advanced anaerobic digestion system. ABC provides a sophisticated MSW processing system in advance of the DEF system. The combination of the two systems creates an unusually effective feedstock for the production of a methane-rich biogas. 

Materials not removed through conventional pre-processing enter a water vat, wherein materials float (e.g., film plastic), sink (stones, metals entangled in plastic), remain in suspension (small food particles), or dissolve (soluble substances in food). This process passively exploits gravitational separation in water, which is orders of magnitude more effective than passive air-based separation (water is 780 times more dense than air). From the point of introduction to the water vat and thereafter, through to termination of back-end processing, the system is watery and non-linear with many return loops.

The front-end of the system (water sorting) can be viewed as a series of size-partitioning screens, interspersed with size-reduction opportunities. Thus, oversize materials are either removed from the system for recycling or for landfilling or return-looped for further size reduction to the point of being rendered undersize. Undersize materials are allowed to pass to the next screen with smaller openings, where the pattern is repeated. Ultimately, insoluble materials are either removed from the system, or sufficiently size-reduced to pass the final screen for introduction to the back-end of the system, or brought into solution. Materials in solution are allowed through to the back-end without hindrance.

At the back-end of this system is a two-stage anaerobic digester. Two-stage digestion conforms to microbiological logic and yields more methane and less digestate, with the digestate being well stabilized. The first stage, for liquefaction, hydrolysis and acidification, incorporates differential residence times. The second, methanogenic stage is of the advanced Upflow Anaerobic Sludge Blanket (UASB) type. UASB digestion is possible only in a watery system and is widely utilized in the wastewater treatment domain. Only the DEF System links UASB digestion to the recovery of materials and energy from municipal solid waste. Only naturally occurring organisms introduced with the waste are involved, and no chemicals or artificial accelerants are added. 

An overriding aspect of the system’s non-linear process train is that front- and back-ends are integrated. Thus, the biological back-end supplies waste-derived water to the physical front-end water vat, which reciprocates by supplying biodegradables prepared for anaerobic digestion. Physical water-based separation/preparation and biological action are inseparable parts of this holistic system. Therefore, the process can be seen as a M(E)RF, in which MRF stands for materials recovery facility, and E stands for energy recovery.
Physically, gravitational separation in water more cleanly differentiates between non-biodegradable materials and biodegradable organics than is possible in air. Thereby, traditional recyclables are recovered for marketing, abrasive grit and other non- recyclable residual materials are segregated for landfilling, and in parallel organics are brought into solution and fine suspension in preparation for the production of energy via advanced anaerobic digestion. 

The project’s water-based separation is particularly effective in removing plastics, owing to density differentials. Materials recovered for recycling as secondary materials include paper, paper products, glass, rigid plastics, film plastics, and ferrous and non-ferrous metals. Such materials recovered at the plant will be weighed and then merged with ABC’s other recycling operations to ensure cost-effective processing and marketing. In addition to recyclables and biogas, digestate (compost) is another byproduct of the process. Digestate can be sold, as there is a growing market for the material.

In operation, the combination of technologies in this facility will decrease the amount of material landfilled, while increasing the amount of recyclables captured. The diversion of organics will decrease the emission of methane from the landfill, as 100% of that generated at the plant is utilized for clean-up and sale as transportation fuel. 

- How will the technology be an important component of the transportation market in 2020 and 2050?

CT Consulting (CT) will be conducting an analysis as part of the project, to examine the growth scenarios for this project model, and compare it to other models and processes. This study will specifically focus on the impact of biomethane in transportation in 2020 and 2050. CT will be in the unique position to leverage our globally developed expertise in clean transportation fuels and deliver an actionable path forward, planting the seeds for making California a role model for the nation in implementing this renewable fuel and energy source.
ABC has plans to expand the initial facility, to nearly three times the size, in the post-2020 timeframe. Scalability is one significant benefit of the proposed system design, and maximizes the potential for this model to be used elsewhere in the state.

This proposed ABC MSW to Biomethane project is expected to be the first phase of an expanded waste-to-biomethane business platform. ABC manages approximately 1.5 million tons of solid waste per year so the growth potential for using AD systems to produce biomethane is very large. With a current alternative fuel truck fleet of more than 100 vehicles, and an anticipated 100 additional alternative fuel trucks in the fleet by the time the project is operational, ABC itself is a likely buyer for all of the biomethane produced. ABC will continue to expand its alternative fuel fleet and demonstrate the viability of MSW to Biomethane for Transportation in 2020 and on to 2050.

- Describe how project is consistent with climate change policies.

Renewable biomethane has at least three times lower carbon intensity (per California Air Resources Board) than the next best alternative fuel (electricity with renewable inputs) and it is over 6 times lower in carbon intensity than conventional fossil natural gas. Biomethane from municipal solid waste streams stands out as one of the most promising next-generation alternative fuels. This project will expand the nascent market for dispensing and use of biomethane in transportation, displacing petroleum (diesel).
The ABC MSW to Biomethane project adds some additional unique benefits that support climate change policies. 

By pioneering an approach to pipeline delivery and dispensing of biomethane, the consumption of energy (and production of CO2) for transport is reduced. It is planned that most of the fuel will specifically displace diesel in heavy duty applications.

The funding provided by the Energy Commission will also enable the project to move ahead in a way that is more supportive of climate change policies and reducing GHG emissions. This project called for using the biogas produced to generate electricity. Following ABC’s selection by the City of XYZ as a preferred Emerging Technology in November of 2009, and the announcement of the AB118 Biomethane Production grants, the City and ABC discussed the possibility of generating biomethane for transportation instead of electricity. The City is permitting ABC to make this energy substitution to its RFP response provided that the cost of this option does not exceed that of generating electricity. 

Notably, using the biogas to create biomethane for transportation reduces GHG generation. The following table shows the California Air Resources Board (CARB) calculated Carbon Intensity Values (measured in gCO2e/MJ) of fuels for which GREET analyses have been conducted.

	Diesel Replacement Fuels
	Diesel
	Electricity (with renewable inputs)
	CBG from Dairy Anaerobic Digestion
	CBG from Landfill Biogas

	
	94.71
	38.78
	13.45
	12.51


If the biogas was used to create electricity with renewable inputs, and that electricity was used to power vehicles, the GHG impact would be roughly three times greater than the approach enabled by Energy Commission funding of the ABC MSW to Biomethane project.

Without Energy Commission funding, ABC would be forced to return to generating electricity with the project output, and the opportunity to prove out the systems for delivering transportation biomethane, not to mention the environmental benefits, would be lost.

Although not technically a climate change policy, the State’s goals for landfill diversion are strongly supported by the ABC MSW to Biomethane project. It is likely that the state diversion goals will be increased to 75% within several years. ABC’s technology will make attainment of this goal feasible. As more landfills reach capacity and have to be closed, diversion becomes more critical.

Market Viability

-Describe how the proposed project will lead to widespread use and consumer acceptance of the technology. 

The barriers facing widespread use and consumer acceptance of renewable biomethane as a transportation fuel include:

· Production: Lack of biomethane production capacity.

· Vehicle Scarcity: Limited number and type of OEM heavy duty natural gas engines/trucks; severely limited light duty natural gas vehicle range in the US.

· California Validation: Commercialization of production technologies in California applications (versus Europe, etc.).

· Automation/Cost: Production systems that automate (reduce cost) of feedstock preparation.

· Biomethane Distribution: Distribution of renewable biomethane for transportation (fuel dispensing, LNG trucking, pipeline “green molecule” tracking).

· Limited Incentives: Tax incentives or regulations equivalent to RPS, that would support renewable biomethane transportation use.

· Unclear Economics: Economic factors in cost of diesel versus alternative fuels, and in the cost of fossil natural gas versus renewable biomethane.

· Limited Awareness: Public awareness and marketing of the fuel and its potential.

Not all of these barriers can be addressed with the funding provided under this solicitation. In the context of a biomethane production project however, the ABC MSW to Biomethane Project will address many of these barriers in meaningful ways.

· Production: Production Capacity in the state will be increased by 120,000 MMBTUs and ABC has plans to expand that capacity to over 325,000 MMBTUs.

· Vehicle Scarcity: Not directly addressable through this solicitation. However, the project will endeavor to include new natural gas vehicles in addition to existing vehicles that will utilize the fuel. In separate proposals to the Energy Commission and Air Quality Management District (AQMD) ABC is seeking funding for two fueling stations and a number of additional alternative fuel vehicles.

· California Validation: The ABC MSW to Biomethane Project will play a critical role in validating the California use of new technologies and approaches to biomethane production. It is the first use in North America of an AD technology that can effectively convert municipal solid waste to biogas, and then to biomethane for transportation. The project will confirm this technology is scalable and suited for co-location at many solid waste facility sites in California. The available supply of mixed municipal waste in the state is significant (over 7 million tons of biodegradable waste each year) and this project will validate the use of MSW/MRF facilities elsewhere. It should be noted that unlike other biomass sources, there is well established and financed collection infrastructure for municipal solid waste in California (and elsewhere).

· Automation/Cost: The ABC MSW to Biomethane Project will prove out systems for sorting trash specifically for anaerobic digestion, capturing recyclables and diverting material from landfills. This approach could prove to be more cost effective than other methods.

· Biomethane Distribution: This project takes on one of the primary barriers to the widespread use and consumer adoption of renewable biomethane – pipeline distribution. There will be a pioneering collaboration to inject the biomethane produced and use the natural gas pipeline as a distribution tool.

· Limited Incentives and Unclear Economics: The CT Consulting Roadmap Analysis that is included in the project will be a preliminary examination of renewable biomethane production, distribution, and use in California. It will begin the process of determining the economics of the fuel, and consider policies that would encourage further development. 

· Limited Awareness: No funding for outreach is provided in this round of Energy Commission PONs. But it is advantageous for participants to make their own efforts at increasing awareness, as that will both improve their corporate image and help raise the economic value (consumer demand) for renewable biomethane.

- Describe niche market addressed. Discuss market population affected (including existing users, competition, use throughput, geographical need and anticipated future demand)

The ABC MSW to Biomethane project is specific to (MSW) processing. While a niche within the possible feedstocks for biomethane production, it is hardly a small niche, with nearly 40 million tons of commercial, residential and self-hauled waste each year in California (according to the 2008 California Integrated Waste Management Board Waste Characterization Report). More than 7 million tons of that is readily compostable in a system such as proposed here. This proposed ABC MSW to Biomethane project is expected to be the first phase of an expanded waste-to-biomethane business platform. ABC manages approximately 1.5 million tons of solid waste per year so the growth potential for using AD systems to produce biomethane is very large. 

This project is a very small start (50,000 tons per year, with expansion plans to 140,000 tons per year), but it will prove the viability of several new technologies and approaches. Unlike other methods of sorting MSW for biodegradable material (e.g. rotating drums) the technologies in the ABC MSW to Biomethane Project are highly efficient and yield an ideal input for Upflow Anaerobic Sludge Blanket (UASB) digestion, a highly effective AD approach widely utilized in the wastewater treatment domain, which generates greater quantity and quality of biogas than standard (e.g. plug-flow) digesters.

The most direct competitive approach to creating biomethane from trash would be landfill gas collection. The ABC MSW to Biomethane project has some advantages over landfill projects, primarily that the waste is diverted from the landfill in the first place. This supports efforts to shrink landfill volume, increases recycling, and also delivers more biomethane (by preventing losses at the landfill site) and better quality biomethane (because the digestion process is more controlled, producing fewer contaminants in the gas that must be removed – a costly step). Landfill gas, even when fully cleaned, is not allowed to be injected into the natural gas pipeline system in California.

CT Consulting will be conducting an analysis of anticipated future demand, but it is certain that when carbon pricing becomes more common, and the Low Carbon Fuel Standard is implemented, demand for biomethane as a transportation fuel will increase greatly. Meanwhile, the feedstock utilized in this project will continue to be plentiful. More and more landfills will reach capacity and have to be closed. The large regional landfills that remain available to receive waste require more trucking and increased costs, creating pressure to find ways of dealing with trash other than burying it or transporting long distances at great cost (monetary and environmental).

According to the Energy Commission AB118 Investment Plan, landfill gas, wastewater treatment and dairy waste can produce a total of 121 Billion cubic feet of feasibly recoverable biogas per year. That is roughly equivalent to 124 million MMBTUs. If we assume that half (50%) of this could be used for transportation purposes, the transportation available feasible volume is 62 million MMBTUs. 

- Discuss technical and economic feasibility and steps needed to develop, demonstrate, commercialize and/or deploy technology in the market place.

The ABC MSW to Biomethane Project technology has been selected by the City of XYZ as a technology the county will support in lieu of continued reliance on land fill. The XYZ RFP was an international competition involving dozens of technologies from around the world. The proposed system was fully vetted by this process and was considered the best AD system for solid waste application. The State is keenly interested in the development of AD technology applied to the management of solid waste and has indicated that it will do all it can to support and fast-track the permitting of the project.

With Energy Commission funding, the project itself forms an essential first step in proving the technical and economic feasibility of this approach to creating biomethane from MSW. Energy Commission funding will enable using that fuel for transportation purposes instead of electric generation or other uses that may not be as environmentally beneficial. 

It is critical to prove this processing system in California. Once that step has been taken, ABC and partners will refine the system and scale up to ABC’s goal of 400 Tons per day (tpd). Scale-up will be the second step in showing technical and economic feasibility.

Equally important in achieving the Energy Commission’s goals, this project will help pioneer the injection of biomethane from MSW into the natural gas pipeline system and the agreements and processes required to deliver biomethane as a transportation fuel in an effective manner.

Significantly, the ABC MSW to Biomethane project has brought in IG Oil as a distributor and broker of the fuel. This model for delivering biomethane to transportation users, who are often not located near the production source, could be the linchpin to success and economic feasibility for biomethane in transportation. IG Oil has unmatched expertise in moving fuel and dispensing it to end users. If this model is proven by the ABC MSW to Biomethane project, it could lead to other major oil companies and fuel distributors joining the market, creating a competitive and thriving system of biomethane distribution.

CT Consulting will be conducting a roadmap analysis as part of the project that will specifically investigate how this model (MSW to Biomethane with brokering of pipeline distribution) can be expanded.

- Discuss capital costs, input and production costs, end-use markets, anticipated revenues and other relevant factors and how project will establish the technology as a cost-competitive option.

The overall capital costs for the project are roughly $23.3 million. Originally this project would have produced electricity from the biogas generated, earning a federal tax credit of approximately $5 million. ABC is seeking Energy Commission grant funding to shift the end product to biomethane for transportation, adding project elements for converting the biogas to biomethane and injecting it into the pipeline for distribution to transportation users. Those elements are: a system for biogas cleanup to biomethane, pressure and interconnect systems, a pipeline to reach the SM natural gas trunk line, and the tie-in and monitoring required. In this way, the Energy Commission funding requested ($5.54 million) will enable this $23+ million project to deliver biomethane for transportation, an outcome which would not otherwise be possible. ABC is not seeking to replace the tax credit, only to fund the new equipment and processes.

Revenues from the project are based on fees paid by the project partner – City of XYZ. Energy Commission funding is critical to moving the project ahead without the need for increased revenues. Small additional revenues are gained from sales of process byproducts (recyclables and digestate).

The system being proposed in the ABC MSW to Biomethane project has advantages over some other approaches to creating biomethane. The water-based sorting system enables the use of UASB digestion, a highly effective approach widely utilized in the wastewater treatment domain. Only this system links UASB digestion to the recovery of materials and energy from municipal solid waste. Because of this process, less contaminants are produced relative to landfill biogas, lowering clean-up costs. The delivery of feedstock (trash) is a well refined and financed process that already occurs and must occur, providing some cost advantages over other means of collecting biomass for digestion. Feedstock transportation costs are already factored into the process.

- Describe cost efficiencies provided in reducing GHGs and petroleum use - Energy Commission$/petroleum reduction and Energy Commission$/GHG reduction– over 7 years 2013 to 2020.

The ABC MSW to Biomethane project, in the initial phase proposed here, would produce 120,000 MMBTUs of pipeline quality biomethane for transportation use. That is equivalent to 864,000 DGEs. In other words, it will displace 864,000 gallons of diesel fuel each year.

Over the 7 years from 2013 to 2020, the plant is projected to be at capacity, so: 


7 X 864,000 = 6,048,000 DGEs (diesel gallons replaced)

Cost efficiency is defined as Energy Commission $ of funding per gallon of petroleum displaced (DGEs):


$5,540,000/6,048,000 = 0.75 $/Gallon

The ABC MSW to Biomethane project delivers a petroleum reduction cost of only $0.75 per gallon of diesel displaced.

Every $0.75 of the Energy Commission funds granted will displace a gallon of diesel over the period 2013 to 2020.

To determine GHG reduction efficiency, we will use the CARB data for Carbon Intensity, comparing the GHG impact of diesel to the GHG impact of biomethane (using the landfill gas value as that is the closest surrogate to the process in this project).

It is important to note that for GHG calculations, using just the petroleum displacement will not yield the correct GHG reduction. Burning biomethane still produces some GHGs, although far less than gasoline or diesel. The calculations here are correct, in that they are based on the difference between natural gas and diesel, not simply the amount of diesel displaced.

Carbon Intensity of Diesel: 94.71

Carbon Intensity of Landfill Biomethane 12.51

Ratio: 7.57 (Landfill biomethane, and by proxy the fuel from this project, has 7.57 times LESS GHG impact than diesel)

Using the rough value of 22 pounds of CO2 emitted for each gallon of diesel burned, we can calculate the CO2 emissions avoided by the quantity of diesel displaced with biomethane from this project over the 7 year period 2013 to 2020.

6,048,000 DGEs over 7 years X 22 pounds CO2 per gallon = 133,056,000 pounds of CO2, or 66,528 tons.

Those gallons of diesel not burned were replaced with biomethane, which has 7.57 times less GHG impact. For this calculation, we will roughly assume that means the CO2 produced is 7.57 times less.

Consuming diesel would have produced 66,528 tons of CO2 over 7 years. Therefore:

66,528/7.57 = 8788 tons from burning biomethane

Savings (avoided CO2): 66,528 – 8,788 = 57,740 tons of CO2
Cost efficiency is defined as: Energy Commission $ of funding per GHG reduction, or $ of funding per ton of CO2 avoided:


$5,540,000/57,740 = $95.95 $/ton

The ABC MSW to Biomethane project delivers a GHG (CO2) reduction cost of only $95.95 per ton.

Every $95.95 of the Energy Commission funds granted will avoid the emission of ton of CO2 over the period 2013 to 2020.

Note that this is for a demonstration-scale plant. Scale-up (as will be proven-out by this project, and is planned by ABC) will greatly improve performance in this metric.

Economic Benefits

- Describe how project will expand business opportunities for and lead to creation of CA tech firms and jobs. How many and what type of jobs will be created and retained by project. Are jobs temporary or permanent?

As part of the project planning, the project team has surveyed the Southern California manufacturing base and has determined that many of the facility components can be manufactured locally - thus employing additional Southern California workers. Additional jobs would be created in construction and facility operations. These jobs would be skilled positions, paying well above minimum wage: plant operators, truck mechanics, truck drivers, skilled trades (plumbers, electricians and pipe fitters for construction and facility maintenance).

It is estimated that the project will create 100 construction jobs and 8 permanent jobs in facility operations. Future expansion will add additional jobs.

Sustainability

- Describe environmental implications of the project.

Among the positive benefits of the ABC MSW to Biomethane project are:

· Increased diversion of trash from landfills.

· Increased capture of recyclable materials.

· Decreased CO2 emissions from trash hauling and processing.

· Displacement of diesel as a heavy duty truck fuel.

· Demonstration of a model for natural gas pipeline distribution of biomethane, reducing energy use and CO2 emissions (versus compression and trucking or liquefaction and trucking).

· Presenting a roadmap for future growth of the biomethane industry in CA – the lowest GHG impact fuel known.

· Increased awareness and utilization of waste streams for fuel production.

- How does the project help achieve sustainable reductions of GHGs to be achieved by 2020? Quantify potential GHG and petroleum reduction by widespread commercial application. How would the project contribute to achieving these reductions?

ABC projects that the 50,000 tons of waste per year input using this technology will produce about 120,000 MMBTUs per year of biomethane, displacing the equivalent of about 865,000 gallons of diesel transportation fuel from this project, enough to power between 60-80 heavy duty trash and recycling trucks. 

There are approximately 7 million tons of biodegradable waste that are disposed of in California landfills each year. This project will demonstrate the feasibility of tapping this un-exploited waste stream for the production of biomethane without having the waste go to landfill. It will reduce CO2 emissions by reducing the transportation of solid waste and eliminating CO2 emissions in a landfill environment. The amount of transportation fuel produced by the technology in this project if applied statewide could be in the order of 121 million diesel gallon equivalents (DGEs) per year.

According to the Energy Commission AB118 Investment Plan, landfill gas, wastewater treatment and dairy waste can produce a total of 121 billion cubic feet of feasibly recoverable biogas per year. That is roughly equivalent to 124 million MMBTUs. If we assume that half (50%) of this could be used for transportation purposes, the transportation available feasible volume is 62 million MMBTUs. That is roughly 447 million DGEs which could be provided using the lowest carbon fuel known, and can be increased by the 2.4 million DGEs above. Nearly 450 million DGEs can make a significant impact in the petroleum use in the state, a major reduction in GHGs and criteria pollutants, and drive job growth in new technology as well as traditional fuel systems. By utilizing waste streams, the processes in this project create a win-win by diverting trash and waste from landfills and water treatment plants while displacing diesel petroleum use

This proposed ABC MSW to Biomethane project is expected to be the first phase of an expanded waste-to-biomethane business platform. ABC manages approximately 1.5 million tons of solid waste per year so the growth potential for using AD systems to produce biomethane is very large. With a current alternative fuel truck fleet of more than 100 vehicles, and an anticipated 100 additional alternative fuel trucks in the fleet by the time the project is operational, ABC itself is a likely buyer for all of the biomethane produced. ABC will continue to expand its alternative fuel fleet and demonstrate the viability of MSW to Biomethane for Transportation.

- How will the project preserve and enhance environmental quality of CA's natural resources? How will the project promote the superior environmental performance of alternative and renewable fuels?

The benefits of applying the process in this project for municipal trash is the significant diversion of material from landfills, resulting in improved land use. In addition, recycling is increased, and the potential for water or air pollution is decreased. Trash is never seen as a positive, and landfills are not an environmentally sustainable way of dealing with trash. Transporting trash hundreds of miles to a desert site, or using energy to consume the trash are both wasteful of energy resources and generate GHGs. This project will prove the viability and scalability of an effective approach to taking MSW waste streams and creating the lowest GHG impact transportation fuel known. Should the fuel be used in refuse trucks, a virtuous circle can be promoted, with the trucks in effect collecting their own fuel and preventing the pollution (criteria and GHG) that diesel fuel can cause. 
ABC’s facility in this project is intended to comply with LEED certification. The use of recycled materials, a biofilter, a wastewater recycling system, solar electricity, and other LEED features are being investigated in the development program.
- How will project reduce criteria air pollutants, air toxics, reduce or avoid multimedia environmental impact and lead to a decrease in emissions of water pollutants and other substances known to cause damage to human health or the environment?

The technology in the ABC MSW to Biomethane project is an integrated system embodying the concept of pollution-prevention. In the absence of high temperatures and pressures in the processing of MSW, which could potentially generate hazardous and toxic substances, there is no need for end-of pipe devices to capture or neutralize pollutants. Thus the following are absent: cyclone, bag house, wet/dry scrubber, spray drier absorber, electrostatic precipitator (ESP), selective non-catalytic reduction (SNCR), selective catalytic reduction (SCR), activated carbon injection. DEF Technology’s intrinsic pollution-prevention aspect is expected to ease regulatory permitting.

The South Coast AQMD has recognized the benefits to air quality in their region that will be derived from this project, and have written a letter of support which is attached to this proposal.
- Describe if project will use waste material as a feedstock.

Yes, the project uses Municipal Solid Waste (trash or black-bin) that is delivered to a Materials Recovery Facility (MRF). The project will initially consume 50,000 tons per year of trash from landfills. When expanded to the planned capacity, it will take in 140,000 tons per year of trash, greatly reducing the impact on overburdened landfills.

- Explain how it will minimize use of water and wastewater discharge.

A ton of MSW with typical moisture content of 30% contains 70 gallons of water. As biological action converts biodegradable organics to methane and carbon dioxide and these gasses bubble out of the liquid phases, the moisture originally entrained in the waste is left behind in liquid form. The amount of water so freed exceeds the needs of front-end separation/preparation. Thus, whereas other technologies shun water and/or consume it, ArrowBio exploits water and exports it.

Regarding the excess liquid water (~ 15 gallons per ton mixed MSW), future options for use after contemplated treatment onsite include irrigation of landscape plantings and washing MSW collection trucks (which would spare current use of city water). However, a lengthy regulatory review would be required to receive permits for such uses. Therefore, for immediate purposes, it is proposed to discharge the excess to the sewer that currently receives sanitary sewage from the ABC XYZ facility. The amount and quality of the wastewater from the plant would meet the requirements of the Western Regional Sanitary District located a few miles from the site.
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