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SUBJECT

A briefing on the electrification of the Metro Fleet. 


SUMMARY

Metro reports it is on track to meet the goals of Ordinance 19052 and have a fully electric bus fleet by 2035. Of the approximately 1400 buses in the Metro fleet, 188 are currently zero-emission vehicles. This includes 174 electric trolley buses and 14 battery electric buses (BEBs). Metro has purchased an additional 40[footnoteRef:1] long range New Flyer BEB to replace existing buses which have reached their end of service. The 40 BEBs are scheduled to go into service in south King County throughout 2022. Metro reports the last hybrid buses purchased will be for the future G line and are scheduled for service in March 2024.   [1:  Three of the 40 New Flyers are already in service.] 


Since 2011,[footnoteRef:2] the Council has appropriated $260[footnoteRef:3] million for capital projects, including the purchase of capital buses, required for the conversion to an all-electric fleet. As of December 31, 2021, expenditures total $71.5 million.  Metro has several major BEB projects underway for South Base. The new nine-charger installation at South Base was completed last month and will serve as the charging base for the new 40 BEBs. Work has also begun on the electrification of the Interim and South Annex bases.  [2:  The Office of Strategy Performance and Budget reports there were two appropriations prior to 2011 when the County transitioned to the current finance and budget system so the precise date of the first BEB appropriation is not readily available.]  [3:  This does not include appropriations that were subsequently disappropriated.] 


While trolley buses are an important component of Metro’s zero-emission strategy, this staff report will exclude a discussion of trolley buses because they are an established technology.




BACKGROUND 

Legislative History

Motion 14633.  In April 2016 Council adopted Motion 14633 which requested Metro to transmit a feasibility report for achieving a carbon-neutral or zero-emission fleet, expressing the Council’s support for a goal of carbon-neutral or zero-emission fleet “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.”

Motion 14854.  In April 2017 the Council adopted the feasibility report requested by Motion 14633. The report recommended transitioning to a 100 percent zero-emissions fleet as early as 2034, or by 2040 at the latest. The report found that BEBs with a range of 140 miles would satisfy 70 percent of service needs without changing service profiles. The report noted that the major expansion of BEB would occur in South King County, based on areas of air pollution vulnerability, and expand over time, with each base to be electrified ½ at a time and all bases converted by 2040. The report estimated that, by 2020, any new buses put into service would be zero-emission and committed that Metro would acquire 120 BEBs by 2020. The report estimated a 30-year fleet replacement cost of $1.915 billion (in 2016 dollars) compared with $1.617 billion for maintaining Metro’s existing fleet practices.

“Jump Start” Ordinance 19052.  This ordinance was passed in February 2020 and added new goals and requirements on vehicle electrification to the Code. Specifically, it stated that, “The executive shall implement a ‘jump start’ vehicle electrification strategy that seeks to accelerate the adoption of electric vehicles by the Metro transit department, by other county agencies and by residents.” (KCC 18.22.010.A). 

It listed goals for Metro to achieve, including:

· 100% zero-emission revenue bus fleet by 2035 (KCC 18.22.010.A.1, KCC 28.94.085.A.1)
· 67% zero-emission ADA paratransit fleet by 2030 (KCC 18.22.010.A.2, KCC 28.94.085.A.2)
· 100% zero-emission rideshare fleet by 2030 (KCC 18.22.010.A.3, KCC 28.94.085.A.3)
· 125 chargers installed at King County-owned park and rides by 2030 (KCC 18.22.010.A.4) 

It stated that the intent is that “the Metro transit department should reduce the overall carbon emissions from transportation as quickly as possible while achieving the goals of Metro Connects. [emphasis added]” It stated that if the Executive plans to do something other than meet the goals outlined above, the Executive must notify the Council in writing “and include a description of any deviation from the vehicle electrification goals…” (KCC 28.94.085.B)



The Executive was required to develop two reports:

· A Zero-Emission Battery Bus Preliminary Implementation Plan (Attachment 1) due on September 14, 2020. (KCC 28.94.085.C). The Executive transmitted this report in September 2020 (2020-RPT0142). The report analyzed two scenarios: to reach electrification by 2035 or by 2040. For each scenario, the report identified the year by which each base must be electrified. The report noted Metro would be moving toward a mix of on-base and on-route charging (both slow charge and fast charge capability on same bus.)  The report also included updated cost projections comparing the cost of a zero-emission fleet and continuing Metro’s current fleet practice. 

· An Electric Vehicle Analysis and Implementation Plan was due to the Council on September 14, 2020 (KCC 18.22.010.B.2). The Executive transmitted this report in October 2021 (2021-RPT0115). 

2020 Strategic Climate Action Plan.  The Council adopted the 2020 Strategic Climate Action Plan (SCAP) in May 2021. The Council amended the SCAP, consistent with Ordinance 19052,  to include the target to achieve a 100 percent zero-emission revenue bus fleet by 2035.  

Current Status  

BEB Fleet.  Metro has a fleet of 11 short range battery-electric buses (BEB) operating out of Bellevue base since 2017 on two Eastside routes. Metro has purchased 40 long range New Flyer BEBs for service in south King County, half of which are 40-ft and half are 60-ft.  The 60-ft coaches hold 120 people and can travel approximately 140 miles on a single charge. The 40-ft coaches hold 76 people on a 220 miles route on a single charge.  The buses will have the capacity for fast and slow charge. Metro reports the flow of units from the plant has been substantially impacted by Covid and supply chain issues, similar to what automotive manufactures have been experiencing. Metro reports the first of these BEB have been added to service in South King County and the remainder will be in service by September 2022. The 40 buses will be charged overnight at the South Base Test Facility. Additional BEBs are planned for purchase in 2024. However, Metro reports the purchase of any additional BEBs will require additional appropriation.

South Campus Expansion.  The image below from King County Metro shows each of the three major electrification projects for the South Campus.
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South Base Test Facility (SBTF).  This project was recently completed and is intended to provide charging for the 40 newly acquired BEBs for operation in South King County. The test facility, which can charge up to nine coaches simultaneously, was created with an “interchangeable design” that utilizes three different types of charging infrastructure from multiple manufactures. This will allow testing of the various technologies and charging options, including fast and slow charging.  All major BEB types will be able to charge at the SBTF. The chargers generate enough electricity to power up to 192 homes. 

Electrification at Interim[footnoteRef:4] Base at South Campus.  The Interim base was completed in 2021 and Metro is now working to add electrification to this base. The project is currently in design phase and is set to be completed by 2023. This facility will house and maintain 125 BEBs.  [4:  It is referred to as "interim" because Metro initially planned for a temporary facility. However, Metro now plans to use it long term as an all electric base and is planning to rename it.  ] 


South Annex Base.  This project is the construction of a permanent 250 BEB transit base on Metro owned property called the South Annex. This transit base will include vehicle maintenance bays, steam bay, inspection bay, bus exterior wash bays, bus interior wash bays, and charging infrastructure for 250 BEBs.  The project is currently in the planning and design phase with construction scheduled to begin in 2025 and operations scheduled to start in 2028. 



Electrification Appropriations and Expenditures	

As shown in Table 1 below, since 2011, the Council has appropriated $260[footnoteRef:5] million for capital projects, including the purchase of buses, required for the conversion to an all-electric fleet. As of December 31, 2021, expenditures total $71.5 million.   [5:  This does not include appropriations that were subsequently disappropriated.] 


Table 1 
Battery Bus Appropriations and Expenditures 2011[footnoteRef:6]-2022 [6:  The Office of Strategy Performance and Budget reports there were two appropriations prior to 2011 when the County transitioned to the current finance and budget system so the precise date of the first BEB appropriation is not readily available.] 


	Name
	Description
	Total Appropriations[footnoteRef:7] [7:  Reflects any disappropriations] 

	Expenditures to Dec’21 

	Active Projects 
	
	
	

	Zero Emissions Infrastructure Planning 
(1134274)
	Overall system wide planning and programming of the vehicle infrastructure facilities needs to support ZEVs. 
	$4,174,393 
	$2,108,996

	South Annex Base
(1134223)
	Planning and design phases for construction of a permanent base for 250 BEB buses.
	$67,565,633
	$18,473,781

	South Base Test Facility BEB Chargers 
(1134282)
	Planning, design, and construction of infrastructure to support chargers at South Base. This project includes a new charging equipment test area, switchgear, new power service to the site and charging provisions to support 40 BEBs. 
	$13,218,774
	$8,507,098

	Interim Base Charging 
(1139367)
	Develop and build the charging infrastructure at interim base for 105 BEBs.
	$68,209,060
	$1,676,915

	Electrification Planning Project 
(1139397)
	Electrification planning project for on route charging.  
	$3,846,947
	$277,915

	Master Project for on EV charging
(1139326)
	Continue to build charging infrastructure to support electrification of light duty vehicles. 
	$3,120,040
	$1,151,131

	Master project for development of on route charging infrastructure at various locations 
(1139852)
	Develop new on route charging infrastructure to support 2025-2026 BEB deployment. 
	$3,120,440 
	$77,459

	EV Base Plan
(1142080)
	Preliminary site program scoping and design work to prepare for the eventual construction of a pure electric vehicle operations base for Metro’s Mobility Division
	$333,333
	___

	Base Electrification (1142163)
	Develop and build the charging infrastructure on an existing transit facility to support operations of approximately 200 BEBs. The planning effort will identify which facility should be targeted as the first base for conversion.
	$500,000
	$5,000

	TDC Green Power Charge Management 
1139400
	Organizational learning and proof-of-concept phase to implement IT systems supporting the zero emissions fleet.
	 $6,656,748
	$45,138

	Leased Electric bus testing Fixed 1132837 
	Leases for up to 10 extended range buses for the purpose of testing and evaluating extended range BEB.
	$4,163,535
	$3,719,724

	Fixed route Program management 1139326
	This project manages the capital program for the purchasing of hybrid, diesel, battery electric, trolley and on-board systems
	$1,358,715
	$865,273

	Master 40’and 60’ BEB 2021 procurement 
1139507
	Replacement of existing fleet of 40-fit and 60-ft hybrid buses with 40 BEBs.
	$60,877,327
	$12,916,372

	ADA Access EV Pilot 1141993

	Plan and purchase the necessary equipment for the operation of 2-4 EVs for use in ADA paratransit on Vashon and support EV maintenance and activities at Access operations base in south Seattle 
	$1,000,000
	-

	Completed Projects 
	
	
	

	Vehicle Charging Stations (1028828)
	Appropriated prior to 2016 and completed.
	$1,062,099
	$1,062,099

	BEB Charging Infrastructure
(1129299) 
	Appropriated prior to 2016 and completed.
	$629,000
	$1,259,596[footnoteRef:8] [8:  Metro reports the disappropriation exceeded remaining balance by $470,000. Metro staff will either transfer these small expenses to other projects or use the Emergency Need Contingency fund to bring the balance to zero.] 


	BEB Chargers
(1134278)
	Bellevue Base Bus Charger #2. 
	$1,511,726
	$1,507,900

	BEB Charger Eastgate 
(1134280)
	Eastgate Park and Ride Buse Chargers #2 and #3. 
	$3,217,202
	$3,206,834

	BEB Chargers Redmond
(1134281)
	Project cancelled as the initial investment in battery electric technology moved to South Campus
	$439,769
	$438,615

	3 BEBs
(1111971)
	2016 purchase of three BEBs and charging equipment
	$4,931,853
	$4931,852

	8 BEBs
(1130168)
	Purchase of 8 BEBs in 2018. 
	$9,0000
	$8,766,468

	Totals 
	
	$260,005,419
	$71,481,123




INVITED

· Lisa Shafer, Coordinated Portfolio Manager, Metro Transit 
· Tina Rogers, Section Manager, Capital Planning & Portfolio Management, Metro Transit
· Jeffrey Arbuckle, Capital Projects Managing Supervisor, Metro Transit

LINKS

Zero Emission Battery Bus Preliminary Implementation Plan (2020-RPT0142)
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