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Metropolitan King County Council
Transportation, Economy, and Environment Committee

STAFF REPORT

	Agenda Item:
	9
	Name:
	Terra Rose

	Proposed No.:
	2024-0001
	Date:
	August 22, 2024



SUBJECT

Proposed Motion 2024-0001 would acknowledge receipt of a report about the feasibility of converting the municipal solid waste generated in the County’s solid waste system to sustainable aviation fuel and is in response to a budget proviso included in the 2021-2022 biennial budget. 

SUMMARY

In the 2021-2022 biennial budget,[footnoteRef:1] the Council included an expenditure restriction that restricted $250,000 of the Solid Waste Division’s operating budget to be used to evaluate the technical, logistical, and financial feasibility of partnering with the Port of Seattle to direct some or substantially all of the municipal solid waste and other material received at County solid waste facilities to a project for conversion into sustainable aviation fuel and other fuels. A proviso was also included that withheld $100,000 until the Executive transmits this feasibility report and recommendations on if and how to move forward with this partnership. The transmittal letter indicates that the Port also contributed funding for this effort. [1:  Ordinance 19210, Section 107, Expenditure Restriction ER1 and Proviso P1] 


Proposed Motion 2024-0001 would acknowledge receipt of the feasibility report. According to the proviso, while there are two proven technological pathways for converting certain solid materials to liquid fuels, the technology to use municipal solid waste (MSW) as a feedstock specifically for sustainable aviation fuel (SAF) is in its infancy. Executive staff indicate that there are currently no commercial-scale facilities in operation that are producing aviation fuel from municipal solid waste. Executive staff also noted that two facilities producing other types of non-SAF fuels from various waste feedstocks cited in the report as potentially promising examples have recently closed. 

The proviso response notes that the consultant recommends moving forward with an MSW-to-SAF partnership and lists a series of next steps to implement a waste-to-fuels project to meet the target date of 2028 for SAF production and delivery to the Sea-Tac airport, which is a timeline set by the Port. However, according to the proviso response, the Executive does not recommend moving forward with an MSW-to-SAF partnership at this time, but instead outlines actions to support further exploration of regional SAF production.

The proposed motion and proviso response were transmitted on December 13, 2023, which is after the expenditure restriction and proviso appropriation had lapsed as they originated from a prior biennium. Therefore, no funds would be released by Council action on the proposed motion.

A presentation by the Solid Waste Division and the Port of Seattle will follow the Council staff briefing (Attachment 3).

BACKGROUND 

King County Solid Waste Long-Term Planning. King County’s Solid Waste Division (SWD) operates a regional solid waste system for the unincorporated areas and 37 partner cities. This solid waste system is currently in a period of transformation from one focused on disposal of materials to a system with greater emphasis on waste reduction, recovery, recycling, and regeneration. In 2022, SWD released the Re+ Strategic Plan, which describes the County’s approach to meeting its adopted goal to achieve zero waste of resources by 2030. The Council adopted Motion 16485 in 2023, which expressed Council support for the Re+ Strategic Plan, related city and county collaborative efforts, and efforts to reach the County’s goal for zero waste by 2030.

Concurrent with its zero waste efforts, SWD, city partners, and a consultant are also engaged in a process to select the next disposal method to be used when the Cedar Hills Regional Landfill reaches capacity, which has been projected between 2037 and 2046.[footnoteRef:2] The Cedar Hills landfill is the only operational landfill in the county and has served as the final disposal location for the region’s municipal solid waste since its opening in 1965. [2:  Cedar Hills Regional Landfill 2020 Site Development Plan and Facility Relocation Final Environmental Impact Statement] 


Sustainable Aviation Fuel (SAF). The U.S. Department of Energy (DOE) defines sustainable aviation fuel as an alternative fuel made from non-petroleum feedstocks that reduces emissions from air transportation. The DOE notes that SAF can be produced from a variety of renewable feedstocks including food and yard waste, woody biomass, fats/greases/oils, and other feedstocks. According to the DOE, SAF must be blended with conventional jet fuel with different levels of approved blending depending on the specific feedstock and how the fuel is produced. The DOE indicates that worldwide, aviation accounts for two percent of all carbon dioxide emissions and 12 percent of all carbon dioxide emissions from transportation. According to the U.S. Environmental Protection Agency, which is responsible with collecting renewable fuel data, approximately 5 million gallons of SAF was consumed nationwide in 2021, 15.84 million gallons in 2022, and 24.5 million gallons in 2023.[footnoteRef:3] [3:  U.S. Department of Energy, Alternative Fuels Data Center, “Sustainable Aviation Fuel” [Link] ] 


Port of Seattle Sustainable Aviation Fuel Goals. In December 2017, the Port of Seattle Commission adopted a motion outlining phased goals to support the transition to use of SAF at the Seattle-Tacoma International Airport (Sea-Tac airport).[footnoteRef:4] By 2028, the Port expects that 10 percent of jet fuel available at the Sea-Tac airport will be produced locally from sustainable sources. By 2050, the Sea-Tac airport will use the maximum blend currently approved for jet fuel. According to its website, the Port of Seattle was the first United States airport operator to set a specific timetable and goals for transitioning all airlines at its airport to sustainable aviation fuel.[footnoteRef:5] [4:  Port of Seattle Commission Motion 2017-16 [Link] ]  [5:  Port of Seattle “Sustainable Aviation Fuels” [Link]] 


Proviso. The 2021-2022 Biennial Budget included a linked proviso and expenditure restriction that restricted $250,000 of SWD’s operating budget to be used solely to evaluate the feasibility of partnering with the Port of Seattle to direct some or substantially all of the municipal solid waste and other material received at County solid waste facilities for conversion into sustainable aviation fuel. The proviso withheld $100,000 until the Executive transmits this feasibility report and recommendations on if and how to move forward with a partnership between the Port and the County. 

The full text of the Expenditure Restriction and Proviso are provided below.[footnoteRef:6] Note that the deadline to transmit the report and motion was later changed by the Council to December 30, 2022 in a later supplemental budget ordinance.[footnoteRef:7] [6:  Ordinance 19210, Section 107]  [7:  Ordinance 19364, Section 79 (2021 2nd omnibus ordinance)
] 


ER1 EXPENDITURE RESTRICTION:
	Of this appropriation, $250,000 shall be expended or encumbered solely to evaluate the technical, logistical and financial feasibility of partnering with the Port of Seattle to direct some or substantially all of the municipal solid waste and other material received at county solid waste facilities to the Port of Seattle sustainable aviation fuel project for conversion into sustainable jet fuel and other fuels.

P1 PROVIDED THAT:
		
	Of this appropriation, $100,000 shall not be expended or encumbered until the executive transmits a report evaluating the feasibility of directing a portion of the solid waste received at county solid waste facilities to the Port of Seattle ("the port") sustainable aviation fuel project and recommended next steps and a motion that should acknowledge receipt of the report and a motion acknowledging receipt of the report is passed by the council.  The motion should reference the subject matter, the proviso's ordinance number, ordinance section and proviso number in both the title and body of the motion.
	The report shall include, but not be limited to, the following:
	A.  An evaluation of the feasibility of directing some or all of the municipal solid waste and other material received at county solid waste facilities to the port's sustainable aviation fuel project that includes whether the county's waste stream is suitable for conversion to aviation and other fuels; and
	B.  A recommendation on whether the partnership between the county and the port should move forward and, if recommended to move forward, identification of next steps to effectuate the recommendation, including a pilot or project implementation.  The recommendation to move forward shall also identify any code change or amendment to the adopted Comprehensive Solid Waste Management Plan that would be required to proceed to a pilot or project implementation.  A recommendation to move forward should also detail the type and amount of solid waste that should be directed to the sustainable fuels project, how the waste would be isolated and transported, a timeline of proposed activities, whether the project should begin with a pilot or move directly into implementation, estimated costs and how the results of the project will be evaluated.
	The executive should electronically file the report and motion required by this proviso at a time agreed upon between the county and the port, but no later than June 30, 2022, with the clerk of the council, who shall retain an electronic copy and provide an electronic copy to all councilmembers, the council chief of staff and the lead staff for the committee of the whole, or its successor.

ANALYSIS

Proposed Motion 2024-0001 would acknowledge receipt of a report about the feasibility of a project to convert municipal solid waste to sustainable aviation fuel in the region (Attachment A). The proviso response contains the Executive's summary of the consultant study and recommendations on next steps, as well as the complete text of the consultant study. 

The transmittal letter indicates that the study was jointly funded by the Port of Seattle and SWD. EXP was selected as the consultant to complete the study and the proviso response notes that the firm has international experience in waste-to-energy technology, aviation, and decarbonization.

In the following subsections, the staff report will summarize how the proviso response responds to each requirement from the budget proviso.

Feasibility. The Council's budget proviso requested an evaluation of the feasibility of directing MSW and other materials received at County solid waste facilities to the Port of Seattle's sustainable aviation fuel project. The proviso response notes that the consultant looked at five areas of feasibility: technological feasibility, waste stream suitability, siting, financing, and partnership potential. A high-level summary of the findings as they pertain to each of the five feasibility areas is provided as follows.

1. Technological Feasibility. According to the proviso response, the consultant surveyed vendor technologies to determine their readiness and suitability and notes that while there are two proven technological pathways for converting certain solid materials to liquid fuels, the technology to use MSW as a feedstock specifically for SAF is in its infancy. The proviso response indicates that as of early 2023, no commercial-scale facility is producing SAF from MSW.

Council staff requested an update on any major developments related to either technological advancement or new facilities since transmittal. Executive staff confirmed that there are still no MSW-to-SAF facilities in operation and also indicated that two facilities making other types of fuel from various waste feedstocks that had been cited in the report have closed. According to Executive staff, Enerkem in Canada, which had been making other types of fuel (but not SAF), had been a useful example of a commercial-scale waste-to-fuel facility. In 2024, after having operated for 14 years, Executive staff indicate that the company determined they couldn’t make it work financially long-term and closed 11 years ahead of plans. Another facility, Fulcrum Sierra in Nevada, also closed this year after two years of operation marked by safety and reliability challenges and with reports of less than 350 gallons of fuel production, according to Executive staff.

2. Waste Stream Suitability. The proviso response indicates that the consultant analyzed the waste flow, amount of waste and its composition, waste contracts, landfill capacities, and applicable regulations in western Washington and Oregon. According to the proviso response, the Port requested that the study include data and evaluation from the Pacific Northwest’s major landfills, as they all are potential contributors to regional MSW-to-SAF production. 

The proviso response indicates that Washington state produces more than 5 million tons of MSW per year that ends up landfilled, of which approximately half is suitable feedstock for renewable fuel production. The consultant identified five landfills in Washington state and northern Oregon that receive sufficient MSW for a standalone SAF production plant, including the Cedar Hills landfill.

According to the proviso response, MSW must be processed before conversion and sorted, shredded, and dried into processed material, which is referred to as refuse-derived fuel. The proviso response indicates that refuse-driven fuel should consist mainly of materials with high energy content (e.g., paper, wood waste, cardboard, plastics, and textiles) with only small amounts of food waste and yard waste due to moisture content. Additionally, the proviso response states that glass, metals, and other non-combustibles must be minimized, as they reduce facility efficiency. The response also notes that a community with a high plastics or paper recycling rate produces MSW with lower energy content and therefore requires more waste to produce a given amount of SAF.

3. Siting. The consultant conducted a siting review process that evaluated suitable site locations for an MSW-to-SAF facility according to criteria such as infrastructure availability, utility accessibility, geological conditions for carbon sequestration, social acceptance, and proximity to landfills as the feedstock source. According to the consultant, industrial areas zoned for this purpose were prioritized to minimize costs and time associated with rezoning. The consultant also noted that an area associated with an oil refinery is ideal. 

Three regions were shortlisted by the consultant, none of which are in King County:

· Columbia River area sites with proximity to large landfills (Gilliam, Klickitat, and Morrow Counties).
· Industrial/brownfield areas in western Washington along Interstate 5 (Cowlitz, Grays Harbor, and Lewis Counties).
· Northwest Washington areas near refineries (Skagit and Whatcom Counties).

Other siting factors identified in the proviso response include:
· There is a cost advantage to building larger plants, but MSW-to-fuel conversion has mainly been applied at a pilot scale rather than commercial scale.
· 40 to 100 acres is expected to be required.
· The permitting process may be lengthy and include regulatory limits on emissions and effluent.
· Zoning regulations may be limiting.
· Proximity to carbon capture technology and utilization or sequestration opportunities is beneficial.
· Community acceptance and level of activism may affect permitting risk.

4. Financing. The proviso response notes that while there are many established pathways to secure funding for traditional infrastructure projects, opportunities for emerging pre-commercial industrial and energy technologies are limited. According to the proviso response, SAF costs more to produce than can be recovered through fuel sales, but with public financial support at the state and/or federal levels, certain costs could be offset to mitigate the losses, “which would lower investor risk, make renewable fuel projects economically feasible, and yield returns for investors and developers."

The proviso response identifies a number of variables that affect project financing, including technology selection, performance guarantees, facility siting, commercial agreements, federal and state financial support, strategic partnerships, and financing sources.

5. Partnership Potential. The proviso response indicates that the study evaluated the financial and logistical benefits of partnerships with other entities, identifying the following ten areas for potential partnership opportunities spanning the supply chain from feedstock sourcing to transporting fuel to aircrafts. The potential partners and benefits summarized in the proviso response are provided in Figure 1. 











Figure 1.
MSW-to-SAF Partnership Opportunities Identified in Proviso Response

	#
	Partnership Opportunity Area
	Possible Partner Benefits

	1
	Feedstock source and pre-processing
	· Renewable fuel facilities benefit from partnerships with feedstock suppliers to ensure feedstock security.
· Waste-to-fuel partnerships may benefit landfills by extending their lifespan, supporting zero waste objectives, and revenue diversification.
· Transportation partners may enjoy logistical benefits and a new business stream.
· Waste haulers may benefit by diversifying waste drop-off destinations and maintaining competitiveness as green initiatives advance.
· Renewable natural gas producers could benefit by being able to sell RNG at a higher price than under commercial conditions, yet cheaper than RNG provided across the grid.


	2
	Facility land acquisition or purchase, funding, ownership, development, co-location, and/or operation
	· Brownfield sites are location-efficient, due to their connections to infrastructure (e.g., roadways and utilities).
· SAF facilities could be co-located with petroleum refineries to enhance profit margins by sharing costs with the refineries, such as service facilities, buildings, and plant management team/engineers.


	3
	Product development, marketing, and sales
	· Partnerships in the form of sale/purchase agreements between SAF producers and airlines to ensure marketability.
· Partnerships with air cargo carriers allow clients to purchase SAF for shipments.
· Partnerships with pipeline operators and widespread distribution of SAF offer opportunities in product development, marketing, and sales.


	4
	Utilities and required infrastructure
	· Utility companies and other public entities are critical to obtain power, water, rail, road access, etc. Partnerships with these companies can provide additional investments and add long-term revenue.


	5
	Contractor access for both MSW drop-off and fuel transport
	· Partnerships for MSW drop-off and fuel transport through an airline fuel consortium could deliver larger quantities of SAF to airports.


	6
	Permitting requirements, regulatory standards, and policy framework
	· Strong relationships between government agencies and the public can assist the permitting process, as converting MSW to SAF is a new process that must be incorporated into future laws and regulations.


	7
	Siting options and planning level layouts and costs
	· Consultant recommends engaging an experienced siting consultant in the early phases of the project.


	8
	Potential for carbon sequestration, greenhouse gas emissions reduction, or similar climate strategies/benefits
	· Facility can partner with organizations proactively focused on offsetting CO2, nonprofits, local boards and commissions, local universities, and landowners.

	9
	Effective policies or regulations from other jurisdictions that could be adopted in King County
	· Study notes two examples of partnerships that support zero waste efforts: (1) City of San Francisco’s Mandatory Recycling and Composting Ordinance that requires everyone in San Francisco to keep recyclables, compostables, and trash separated; (2) Japan’s Act on Promotion of Resource Circulation for Plastics.


	10
	Potential funding sources such as grants, incentives, and/or credits
	· Study notes two examples of potential funding sources: (1) the Fueling Aviation’s Sustainable Transition grant program, which is a new competitive grant program that originated from the federal Inflation Reduction Act (IRA); and (2) the new loan authority, also from the IRA, to finance projects that retool, repower, repurpose, or replace energy infrastructure that has ceased operations, or enables operating energy infrastructure to avoid, reduce, utilize, or sequester air pollutants or anthropogenic emissions of greenhouse gasses.




Recommendations. The budget proviso required the report to include a recommendation on whether the partnership between the County and the Port should move forward and to also include: any next steps to effectuate the recommendation, such as a code change or amendment to the adopted Comprehensive Solid Waste Management Plan; further details about the type and amount of waste that should be directed to the project and how that would be isolated and transported; estimated costs; and how the project would be evaluated. 

The proviso response notes that the consultant recommends moving forward with an MSW-to-SAF partnership and lists a series of next steps to implement a waste-to-fuels project to meet the target date of 2028 for SAF production and delivery to the Sea-Tac airport, which is a timeline set by the Port. However, according to the proviso response, the Executive does not recommend moving forward with an MSW-to-SAF partnership at this time, but instead outlines actions to support further exploration of regional SAF production. The remainder of the staff report provides additional information about the recommendations and next steps suggested by the consultant, the Executive, and the Port of Seattle. 

Consultant Recommendation. The study recommends moving forward with an MSW-to-SAF partnership. Some of the recommended next steps identified by the consultant include:

· Form and staff a dedicated stakeholder coordination team.
· Contact local governments and economic development agencies to advance the siting process.
· Support the project and reduce risks by offering incentives, providing credits or credit guarantees, supporting the permitting process, and providing the required infrastructure, among other measures.
· Create a fund to provide seed money for the initial project phase.
· Engage public agencies to support the project by doing the following: championing the stakeholder coordination team; proactively communicating with the public about the project benefits; coordinating with stakeholders and address changes in rules and regulations; identify changes required in their organizations to include the use of byproducts from the SAF production process for their fleets, modify facilities for handling SAF, assess the installation of a waste separation system at the Cedar Hills landfills to separate suitable materials for SAF production; and improve the recycling of waste arriving at the landfill.
· Attract project developers through marketing and presentations at public events.
· Plan around a plant with a production capacity of 25 million gallons of SAF per year.

Executive Recommendation. The proviso response indicates that the Executive does not recommend moving forward with an MSF-to-SAF partnership at this time, although states that the County should proceed with the following actions to support further exploration of regional SAF production:

· Incorporate the results of this study into the long-term disposal study underway as part of the King County Comprehensive Solid Waste Management Plan update.
· Analyze the Port of Seattle's review of this study to determine additional potential recommendations and next actions.
· Continue implementing projects within the Re+ initiative, which aims to reduce the quantity of MSW tonnage and change the types of waste in the remaining MSW.
· Encourage and support, as appropriate, other entities' actions to produce SAF in the Pacific Northwest, including both public and private sector projects.
· Stay informed about successes, failures, and emerging waste-to-fuel projects.

Port of Seattle Recommendation. The transmittal letter stated that, as of December 2023, the Port of Seattle had not finalized its review of the consultant’s report nor determined its next actions. Executive staff have indicated that the Port did formally review and accept the report and it is now published on their website. According to Executive staff, the Port offers the following SAF-related efforts:

· Advocating for federal and state policies that support the production and use of SAF in Washington state.
· Re-examining SAF blending and integration into airport operations.
· Developing relationships with Renewable Natural Gas-to-SAF and e-fuel SAF producers, the latter of which uses “green” electricity, water, and carbon dioxide to produce aviation fuel. 
· Continuing to examine options for pilot projects to bring more SAF to the Seattle-Tacoma airport in the near-term.

No funds released by Council action. The proposed motion and proviso response were transmitted on December 13, 2023, which is after the expenditure restriction and proviso appropriation had lapsed, as they originated from a prior biennium. Therefore, no funds would be released by Council action on the proposed motion.

INVITED

· Pat McLaughlin, Director, Solid Waste Division
· Morgan John, Project Manager, Solid Waste Division
· Stephanie Meyn, Climate Project Manager, Port of Seattle

ATTACHMENTS

1. Proposed Motion 2024-0001 (and its attachment)
2. Transmittal Letter
3. SWD-Port of Seattle Presentation: Municipal Solid Waste-to-Fuels (SAF) Techno-Economic Study Findings
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