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SUBJECT

Today’s briefing will provide background about the County’s goal to transition to a zero-emission revenue transit fleet by 2035. 

Council staff will summarize the legislative history that informed the 2035 goal. Staff from the Auditor’s Office will present their audit on transit electrification capital project management and delivery. Metro staff will respond to the audit and share information on Metro’s current and upcoming initiatives toward achieving a zero-emission fleet.

SUMMARY

In early 2020, the Council adopted the goal[footnoteRef:1] of transitioning to a zero-emission revenue transit fleet by 2035.  [1:  KCC 18.22.010.A.1, KCC 28.94.085.A.1 (Ordinance 19052)] 


Over the next decade, this transition will necessitate purchasing more than 1,000 buses, retrofitting each of Metro’s bus bases to accommodate charging infrastructure or other alternative fuel sources, and retooling Metro’s scheduling processes and technology to correspond to the capacity, range, abilities, and charging needs of zero-emission buses. To facilitate that work, the 2023-2024 biennial budget[footnoteRef:2] included a $250 million capital investment for Metro to purchase 120 battery-electric buses and continue the conversion of Metro’s bases. The recently transmitted third omnibus supplemental budget ordinance[footnoteRef:3] includes $14 million to test four hydrogen fuel cell buses in addition to electrification to achieve a zero-emission fleet. [2:  Ordinance 19546]  [3:  Proposed Ordinance 2024-0191] 


To monitor the 2023-2024 capital investment for electrification, the Council included a proviso[footnoteRef:4] in the 2023-2024 budget ordinance asking the Auditor to evaluate Metro’s progress in managing and delivering transit electrification capital projects.  [4:  Ordinance 19546, Section 9, Proviso P1] 


This staff report provides background and legislative history on the County’s zero-emission policies for transit to provide context for the Auditor’s work.


BACKGROUND 

2012 Strategic Climate Action Plan. In 2012, the Council adopted King County’s first cross-functional Strategic Climate Action Plan (SCAP).[footnoteRef:5] The 2012 SCAP summarized King County’s goals, objectives, strategies, and actions to reduce greenhouse gas (GHG) emissions and prepare for the effects of climate change. It included goals and objectives for both government operations and services the county provided in the community.  [5:  Ordinance 17270, Motion 13777. The most recent SCAP was adopted in 2020 (Motion 15866).] 


The 2012 SCAP identified five goal areas for action, one of which was transportation and land use. The SCAP noted that public transit was the most important service the county could provide to reduce community-level GHG emissions, as the inventory of GHG emissions conducted at that time showed that nearly 25% of local GHG emissions resulted from on-road passenger travel.[footnoteRef:6]  [6:  The Regional Transportation Plan 2022-2050 adopted by the Puget Sound Regional Council indicates that regionally, as of 2015, on-road vehicle travel accounted for 35% of GHG emissions (p. 136) (link). The King County 2020 SCAP (Motion 15866) estimated that, as of 2015, personal transportation accounted for 12% and commercial transportation for 10% of total GHG emissions in King County (p. 27) (link).] 


The SCAP noted, however, that providing transit service was also a significant source of GHG emissions due to the emissions discharged from Metro buses. The SCAP balanced the competing objectives of increasing transit ridership and decreasing GHG emissions from buses by identifying strategies to make transit use easier, more accessible, and more affordable, as well as strategies to replace existing diesel-powered buses with cleaner alternatives, such as low-emission diesel-electric hybrid buses, zero-emission electric trolleybuses, and zero-emission battery-electric buses. 

Metro’s response and first test of zero-emission vehicles. In response to the 2012 SCAP, Metro developed a Sustainability Plan, which tracked progress[footnoteRef:7] in the areas of energy efficiency and conservation; climate pollution reduction; water conservation; waste management; and ridership growth. As part of this effort, Metro identified three sustainability focus areas – environmental, social, and economic – noting that equity and social justice initiatives, such as the launch of the ORCA LIFT low-income fare[footnoteRef:8] in 2015, could encourage transit ridership and therefore promote sustainability goals. [7:  Metro Transit 2014 Sustainability Plan Progress Report (link)]  [8:  KCC 4A.700.490] 


Metro also focused on efforts to reduce GHG emissions from its revenue bus fleet. Specifically, Metro purchased 11 short-range battery-electric buses between 2016 and 2018 and deployed them on routes in East King County[footnoteRef:9] to test the feasibility of battery-electric technology for public transit. These initial battery-electric buses had a range of approximately 25 miles and were supported by layover charging at Eastgate Park & Ride, as well as base charging at Metro’s Bellevue Base. [9:  King County Metro, May 2022, Moving to a Zero-Emission Bus Fleet Transition Plan (link)] 


Council guidance and zero-emission studies. During this same time, the Council provided guidance on Metro’s work to reduce or eliminate GHG emissions.

In April 2016, the Council asked Metro to transmit a feasibility report for achieving a carbon-neutral or zero-emission fleet, expressing the Council’s support for this goal, “so long as costs for such a system do not decrease service levels such that the service area experiences an increase in greenhouse gas emissions or transit access is not materially impacted.” [footnoteRef:10] [10:  Motion 14633] 


In April 2017, the Council adopted Metro’s feasibility report that had been requested in 2016. The report recommended transitioning to a 100% zero-emission fleet as early as 2034, or by 2040 at the latest. The report found that battery-electric buses with a range of 140 miles would satisfy 70% of Metro’s service needs without changing service profiles.[footnoteRef:11] [11:  Motion 14854] 


The 2017 feasibility report recommended that Metro focus fleet electrification efforts in South King County, based on air pollution vulnerability, and expand over time, with all bases to be converted for electric charging by 2040. The report estimated a 30-year fleet replacement cost of $1.915 billion (in 2016 dollars) compared with $1.617 billion to maintain Metro’s existing fleet practices.

Following Metro’s 2017 feasibility report and the appropriation authority the Council approved in late 2018 for electrification efforts during the 2019-2020 biennium,[footnoteRef:12] Metro leased 10 extended-range battery-electric buses for testing and then, in January 2020, announced its first, large-scale purchase of 40 long-range battery-electric buses.[footnoteRef:13] The buses were to be deployed from a new test charging facility at Metro’s South Base that would be configured to provide different types of electric charging infrastructure to allow for compatibility with multiple bus manufacturers.[footnoteRef:14] [12:  Ordinance 18835 included $20 million for base expansion and reconfiguration, $28 million for base-supportive projects, and $127 million for new battery-electric buses. ]  [13:  Executive Constantine announces purchase of up to 120 battery-electric buses from New Flyer of America, Inc., January 30, 2020 (link)]  [14:  Charged up and ready to go! Metro’s battery bus fleet celebrates opening of charging facility and beginning of battery-electric bus service, March 30, 2022 (link)] 


2020 “jump start” zero-emission fleet goal. In early 2020, the Council adopted the goal of transitioning to a zero-emission revenue bus fleet by 2035.[footnoteRef:15] This “jump start” ordinance, which stated that it sought to “accelerate the adoption of electric vehicles” by Metro, other County agencies, and King County residents, listed goals for Metro to achieve, including: [15:  KCC 18.22.010.A.1, KCC 28.94.085.A.1 (Ordinance 19052)] 


· 100% zero-emission revenue bus fleet by 2035[footnoteRef:16] [16:  KCC 18.22.010.A.1, KCC 28.94.085.A.1] 

· 67% zero-emission ADA paratransit fleet by 2030[footnoteRef:17] [17:  KCC 18.22.010.A.2, KCC 28.94.085.A.2] 

· 100% zero-emission rideshare fleet by 2030[footnoteRef:18] [18:  KCC 18.22.010.A.3, KCC 28.94.085.A.3] 

· 125 chargers installed at King County-owned park and ride lots by 2030.[footnoteRef:19]  [19:  KCC 18.22.010.A.4] 


The jump start ordinance stated that its intent was that Metro “should reduce the overall carbon emissions from transportation as quickly as possible while achieving the goals of Metro Connects.”[footnoteRef:20] [emphasis added] It stated that, if the Executive planned to do something other than pursue the stated “vehicle electrification goals,” the Executive must notify the Council in writing “and include a description of any deviation from the vehicle electrification goals.”[footnoteRef:21],[footnoteRef:22]  [20:  The Metro Connects long-range plan was updated in 2021 (Ordinance 19367, Attachment C)]  [21:  KCC 28.94.085.B]  [22:  When Ordinance 19052 was passed in 2020, it was assumed that Metro would use battery-electric technology to meet the zero-emission goal. As part of the 2023-2024 third omnibus budget ordinance, however, the Executive has proposed $14 million for Metro to test hydrogen fuel cell buses as a new component of the zero-emission conversion strategy. The Executive provided notice of this new approach in the transmittal letter for Proposed Ordinance 2024-0191.] 


The 2020 SCAP update[footnoteRef:23] added to this goal by setting an overall 80% GHG reduction target for King County by 2030, on the way to the goal of a 100% zero-emission revenue bus fleet by 2035. [23:  Motion 15866] 


The jump start ordinance[footnoteRef:24] required Metro to develop an implementation plan to evaluate the implications of meeting the zero-emission goals set by the ordinance. [24:  Ordinance 19052] 


Metro’s Zero-Emission Battery Bus Preliminary Implementation Plan,[footnoteRef:25] which was transmitted in September 2020, analyzed two scenarios: to reach full electrification of Metro’s fleet by 2035 (the goal set in the jump start ordinance) or five years later, by 2040. The implementation plan analyzed the impact of converting to a zero-emission fleet compared with the cost of continuing current operations, evaluating both a moderate and a favorable case for zero-emission conversion.  [25:  2020-RPT0142 (link)] 


The moderate case, which was based on higher assumed maintenance costs for battery-electric buses than the existing diesel-electric hybrid fleet, concluded that moving to a zero-emission fleet would be 53% more expensive than existing practices, or 42% more expensive when social benefits were factored in, for an additional cost of $574 million or 237,000 annual transit service hours over 19 years.

The favorable case concluded that moving to a zero-emission fleet would be six percent more expensive than existing practices, but one percent less expensive when social benefits were factored in. That is, if battery-electric bus costs were to decrease over time following advances in technology, the study estimated that the lifecycle and societal costs of zero-emission and existing fleets would be roughly equivalent, with no opportunity cost to convert to a zero-emission fleet.

The study also evaluated potential options for Metro’s Access paratransit and rideshare (vanpool, vanshare) fleets, noting that vehicle options were, as of 2020, not yet easily available for either fleet. In addition, charging could be a challenge for the rideshare fleet since those vehicles were parked at riders’ homes each night. The study concluded by evaluating options to install electric charging technology at County-owned park-and-ride lots, noting that Metro owned 22 lots with 8,500 spaces and, at that time, had electric chargers at three lots (Issaquah Highlands, South Kirkland, and Burien). The study noted that park-and-ride lots were not the most efficient location for vehicle charging since people who used those lots were typically away from their vehicle all day while at work, thus preventing someone else from using the charger.

The 2021-2022 biennial budget[footnoteRef:26] provided appropriation authority for approximately $150 million in capital investments and $52 million in operating expenses to cover the purchase and operation of 40 battery-electric buses and charging infrastructure at South Base, as well as to begin work to design charging infrastructure at the Interim and South Annex bases.  [26:  Ordinance 19210, as amended by Ordinances 19318 and 19479] 


2022 zero-emission transition plan. In 2022, Metro completed a zero-emission bus fleet transition plan,[footnoteRef:27] in response to a Federal Transit Administration (FTA) requirement to apply for federal zero-emission funds. This transition plan outlined Metro’s planned timeline and strategy, as of 2022, to achieve a zero-emission revenue fleet by 2035. The plan focused on electrification as the technology Metro would use to achieve a zero-emission fleet. [27:  King County Metro, Moving to a Zero-Emission Bus Fleet: Transition Plan, May 2022 (link)] 


· Fleet purchase plan. As of 2022, Metro’s revenue bus fleet comprised approximately 1,400 vehicles, including 174 electric trolley buses and 51 battery electric buses.[footnoteRef:28] Metro indicated that it was planning to purchase 30 additional trolley buses, replace the existing 174 trolleys, and purchase 1,160 additional battery-electric buses. Table 1 shows Metro’s bus purchase plan as of 2022. [28:  Battery-electric buses, as of 2022, included 11 short-range Proterra buses and 40 longer-range New Flyer buses. The remaining (non-trolley) buses in the fleet as of 2022 were diesel-electric hybrids.] 


Table 1. Metro Bus Purchase Plan (2022)[footnoteRef:29] [29:  Source: King County Metro, Moving to a Zero-Emission Bus Fleet: Transition Plan, May 2022 (link)] 


	
	2024
	2025
	2026
	2027
	2028
	2029
	2030
	2031
	2032
	2033
	2034
	2035
	TOTAL

	BEBs*
	
	110
	10
	
	235
	10
	190
	55
	155
	115
	35
	245
	1,160

	Trolleys
	
	
	
	30
	
	
	
	
	
	174
	
	
	204

	TOTAL 
	
	
	
	
	
	
	
	
	
	
	
	
	1,364


*BEB = Battery-electric bus

· Base conversion plan. To accommodate the planned zero-emission fleet, Metro must convert its bases to add charging infrastructure. As of 2022, Metro’s plan was to convert its bases sequentially, with each base expected to require 18 to 24 months for conversion, and with a permanent reduction in capacity of 10% to 15% due to the installation of charging infrastructure within the yard. As of 2022, Metro’s timeline for reopening each base with new charging infrastructure was:
· 2025: Interim Base
· 2028: South Annex Base
· 2028: Central Base
· 2030: East Base
· 2030: Atlantic Base
· 2032: South Base
· 2034: Ryerson Base
· 2035: North Base
· 2035: Bellevue Base

· Layover charging. Metro’s 2022 plan called for a mix of on-base and on-route charging. Metro had begun pursuing five initial layover sites in South King County to support electrification of the fleet operating out of the Interim and South Annex Bases, with the goal of eventually seeking candidate locations for layover charging across the system, a process that will require electrical infrastructure investments in multiple jurisdictions.

2023-2024 budget investments. While Metro’s last several biennial budgets included significant investments in transitioning to a zero-emission fleet, including the purchase of 40 battery-electric buses and the development of the South Base test charging facility, the 2023-2024 budget was the first to move beyond the pilot phase. Under federal funding rules, the life span of a bus is 12 years, meaning that any bus purchased after 2023 would still be expected to be in service in 2035. As a result, Metro’s plan to meet the 2035 zero-emission fleet goal assumed that Metro would purchase only zero-emission buses beginning with the 2023-2024 biennium.

Rather than continuing to fund relatively small numbers of battery electric buses for testing purposes as had been the case in past biennia, the 2023-2024 biennial budget[footnoteRef:30] included $1.3 million in Metro’s operating budget and $248.5 million in its capital budget to purchase 120 battery electric buses, two 150-passenger battery electric water taxi vessels, and 19 paratransit battery electric minibuses. It also appropriated funding to invest in technical applications to manage battery-electric bus charging and dispatching and to continue the work of converting each of Metro’s bases to use electric charging infrastructure, a process that Metro has stated will involve the rolling closure and reopening of each base between 2025 and 2036.  [30:  Ordinance 19546] 


The recently transmitted third omnibus supplemental budget ordinance[footnoteRef:31] includes $14 million to test four hydrogen fuel cell buses in addition to electrification to achieve a zero-emission fleet. [31:  Proposed Ordinance 2024-0191] 


To monitor the 2023-2024 capital investment for electrification, the Council included a proviso[footnoteRef:32] in the 2023-2024 budget ordinance asking the Auditor to evaluate Metro’s progress in managing and delivering transit electrification capital projects. The Auditor has completed that report and will present its findings at today’s meeting. That will be followed by a presentation from Metro on its response to the audit and its plans for next steps toward the zero-emission goal. [32:  Ordinance 19546, Section 9, Proviso P1] 


INVITED

· Ben Thompson, Audit Director, King County Auditor’s Office
· Luc Poon, Principal Management Auditor, King County Auditor’s Office
· Elise Garvey, Principal Management Auditor, King County Auditor’s Office
· Mark Ellerbrook, Director, Capital Division, Metro Transit Department
· Huoi Trieu, Strategic Planning Manager II, Metro Transit Department  

ATTACHMENTS

1. Auditor’s report
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