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Trolley Bus System Evaluation – Work Plan, Scope and Schedule
Metro Transit’s trolley buses are reaching the end of their useful life and are scheduled for retirement in 2014.  Prior to signing a contract for their replacement, Metro is conducting an 
in-depth evaluation of alternative vehicle propulsion options.  The evaluation will determine the costs, limitations, and benefits of each technology.  The findings of this study will allow the county to make an informed decision on the best technology for replacement of the trolley fleet. 

The 2009 King County Metro Transit Performance Audit conducted by the King County Auditor stated that Metro could potentially reduce capital and operating costs by replacing the trolley bus fleet with hybrid diesels.  The audit findings were focused primarily on fleet procurement, operating costs and scheduling efficiencies.  As a trade-off for the potential savings, the audit stated there would be increased noise and diesel exhaust emissions.  The audit also stated:  “Transit should consider all relevant factors, including costs, when evaluating an appropriate fleet replacement for trolley buses.”

As a follow up to the Performance Audit, the King County Budget Ordinance 16717 includes a proviso in section 131 (Proviso P4) requiring Metro Transit to conduct an evaluation of the possible bus propulsion technologies for the replacement of the current trolley bus fleet.  The proviso states: 
 By September 1, 2010, the executive shall transmit a scope, schedule and work program developed in collaboration with council, for a 2011 trolley replacement alternatives study that identifies: 

a.  the alternative bus propulsion technologies to be evaluated,

b.  the policy issues and choices associated with replacement alternatives,

c.  provisions for public input, and

d.  provisions for council input and monitoring.
The scope, schedule and work program required to be submitted by this proviso must be filed in the form of a paper original and an electronic copy with the clerk of the council, who shall retain the original and provide an electronic copy to all council members. 

This work plan reviews the status of the existing trolley bus fleet and identifies the alternative bus propulsion technologies that will be evaluated in the study, outlines the scope of the evaluation and describes the policy issues and choices associated with the replacement alternatives.  Finally, the work plan provides a schedule, including provisions for participation by the public, and a process for King County Council input and monitoring. 
Status of Existing Trolley Bus Fleet
Metro operates both standard and articulated trolley buses, each of which has been refurbished once during their lifetime. 
Sixty-Foot Converted Breda Trolley:  Metro operates 59 articulated 60-foot trolley buses.  These articulated trolleys, built by Breda (Italy) in 1990, were originally put into service that same year as dual-mode (electric and diesel) tunnel buses.  They were converted to trolley buses in 2004 and equipped with AEG Westinghouse electronic propulsion systems, which were part of the original dual-mode trolley buses.  The extended useful life expectancy of these converted trolley buses was eight to ten years, which means they should be replaced between 2012 - 2014.   

Forty-Foot Gillig Trolley:  Metro operates 100 40-foot trolley buses that were assembled by the agency in 2001.  The propulsion systems and traction motors were rebuilt by Alstrom Transportation using 1979 AMG trolley systems and were installed in the 2001 body chassis.  The original service life estimate of these repackaged buses was 12 to 13 years, with replacement expected between 2013 and 2014.  
Metro staff has analyzed the potential of extending the life of the trolley fleet beyond the scheduled replacement in 2014.  Extending the life of the trolley fleet beyond 2014 would require additional maintenance and parts replacement beyond that associated with normal “wear and tear”.  For example, the 60-foot Breda articulated trolley buses would require repairs on their propulsion systems, bodies and frames, and drive axle planetary gears.  The 40-foot Gillig trolley buses would require additional work on their propulsion systems and direct current converters.  Technical support from original manufacturers is no longer available for these vehicles and components.  Much of this work would require a significant engineering and fabrication effort to build replacement parts that are no longer in production.

Alternative Bus Propulsion Technologies to be evaluated
In preparation for the proviso response, Metro identified and conducted a preliminary evaluation of all the potentially viable propulsion technologies for the replacement of the trolley bus fleet, including electric trolley, diesel, diesel-electric hybrid, compressed natural gas, electric battery and hydrogen fuel cell.  These technologies were identified because they are either currently operated or being tested by other transit agencies.  Metro reviewed these technologies to determine their feasibility for a large fleet purchase in 2012.  Table 1 summarizes the results.
	Table 1: Vehicle Propulsion Review Summary

	Technologies
	Feasibility for Study

	Diesel


	No further evaluation – Similar to Hybrids with greater environmental impact

	Diesel-Electric Hybrid 


	Evaluate – reworked to accommodate grades

	Electric Trolley


	Evaluate – with propulsion back up 

	Electric Battery


	No further evaluation – Not commercially available and reduced travel range

	Compressed Natural Gas


	No further evaluation – High costs and greater environmental impacts than hybrids

	Hydrogen Fuel Cell
	No further evaluation – Not commercially available, high costs, reduced travel range and reduced reliability


Diesel:  Metro currently operates 865 diesel buses.
  The conventional diesel engine with a hydraulic transmission continues to be the predominant form of propulsion for urban transit buses.  With few exceptions, diesel offers the least capital cost and proven reliability.  The energy content of diesel fuel is the highest of any fuel available, not including coal.  Even though diesel engines have dramatically improved emissions, carbon dioxide production is still greater than most of the bus propulsion systems available.  
Diesel-Electric Hybrid:  Metro currently operates 265 diesel-electric hybrid (hybrid) buses.
  Metro’s hybrids showed improvements in fuel economy compared to diesels and a reduction in carbon emissions of approximately 30 percent compared to diesel buses.  This study will evaluate hybrids as a potential technology due to their environmental benefits over diesels.  Staff will evaluate if hybrids need to be modified to climb the steep grades on Seattle’s trolley routes. 
Electric Trolley:  Metro has operated one of the largest electric trolley bus (trolley) fleets in North America for over 35 years.  Metro is the only current electric trolley bus operator that does not have a back-up propulsion system.  This study will evaluate trolleys with a battery or diesel back-up system that allows buses to travel short distances off wire. 
Electric Battery:  There are several battery demonstration projects around the country.  Electric battery buses are not commercially viable at this time, particularly for vehicles to serve Metro’s existing trolley routes.  Electric battery systems are being tested, but have not been proven to be able to withstand the heavy operating cycles, gross vehicle loads and terrain found in Seattle.  Recharging methods are still unproven and the travel distances are limited.  This study will not evaluate electric battery buses due to these factors. 
Compressed Natural Gas:  Compressed natural gas (CNG) is capital intensive, both in vehicle cost and infrastructure retrofit required for this technology.  Operating costs for CNG buses are also high and their greenhouse gas emissions considerably higher than hybrids.  As a result, CNG buses will not be further evaluated in this study. 
Hydrogen Fuel Cell:  Due to the evolving nature of hydrogen fuel cell, Metro requested an independent review of the availability of these buses in the 2012 timeframe.  The consultant stated the following:

We recommend King County NOT consider replacing their fleet of electric trolley buses with hydrogen fuel cell buses.  The recommendation for NOT including hydrogen fuel cell buses in the future bus replacement studies is based on the following market place and technology realities:
· very limited availability of fuel cell buses, and no availability of articulated, 60-foot buses,
· high initial capital cost of fuel cell buses,
· reduced range,
· reduced reliability,
· high cost of the hydrogen fuel itself,
· no direct environmental benefits given current sources of hydrogen fuel, and
· the high cost of hydrogen fueling infrastructure. 
Based on the consultant’s analysis, Metro will not include the hydrogen fuel cell as part of the evaluation.  
As outlined above, Metro will include only the diesel-electric hybrid and electric trolley propulsion technologies in the evaluation. 

Scope of Evaluation
The scope of the Trolley Bus System Evaluation includes an assessment of each of the vehicle technologies in five areas:  vehicle and system assessment and costs, service network, environmental assessment, funding, and legal review.  Table 2 outlines the scope of the evaluation. 
	Table 2: Scope of Evaluation

	Elements 
	Description

	Vehicle and System Assessment and Costs – Analysis of the performance and the lifecycle cost 

	Vehicle Capital Costs 
	Capital cost of purchasing technology including technology modifications needed for Seattle network 

	Operating and Maintenance Costs
	Cost to operate and maintain the vehicle – including energy, parts, repair, mechanical labor, fueling, etc. 

	Energy Costs
	Sensitivity analysis for costs of energy for technology for lifetime of vehicle including high, low and medium investment and impacts to City Light rate payers

	Power/Maintenance Infrastructure Costs
	Cost of maintaining the infrastructure for various technologies, including the costs of removal of trolley facilities, analysis of the impacts of decommissioning and benefits of keeping the wire

	Vehicle Flexibility
	Analysis of flexibility of service including the ability to reroute due to construction, expand service as system grows and operate in adverse weather

	Impact of Grade on System
	Ability to operate on hills, maintenance implications of equipment and impacts to the system

	Impact of Weight on Road
	Impact of the weight of the vehicle on the roadway

	Service Network – Analysis of the network impacts 

	Service Design
	Analysis of any changes in route network 

	Scheduling Efficiencies
	Analysis of scheduling efficiencies from changes in service delivery including the ability to connect routes and refueling needs

	Environmental Assessment – Analysis of the environmental impacts

	Traffic Impacts
	Impact on traffic including changes in general purpose, transit, pedestrian, bicycle and parking impacts 

	Noise
	Analysis of the noise type and volume, quantitative estimates for expected decibel output

	Greenhouse Gas Emissions
	Analysis of the CO2 emissions – including development, production, and delivery of service, plus a discussion on carbon trading impacts

	Air Quality
	Analysis of the air quality emission – including development, production, and delivery service

	Environmental Justice
	Review the impacts on low-income and minority groups, plus quality of life implications

	Historic Evaluation
	Review the Section 106 impacts

	Community Impacts
	Assessment of community impacts including visual and aesthetics, and sense of place 

	Other Requirements
	Discussion of other possible impacts including hazardous materials, water quality, storm water management, etc. 

	Funding – Analysis of impacts on funding including local, state and federal grants

	Funding Implications
	Funding impacts of the various technologies including estimates for local, state and federal grants 

	Legal Review – Analysis of legal issues 

	Legal Review
	Analysis of the existing agreements in place and their impacts with each technology 


Metro plans to hire a consultant to provide this evaluation.  Working with Metro staff, the consultant will perform a lifecycle cost and environmental analysis for the potential technologies.  Metro staff will perform vehicle performance, system analysis and grant impact assessments with support from the consultant team. 
Schedule
The following timeline outlines the proposed Trolley Bus System Evaluation schedule, including when the buses need to be purchased and replaced.
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Public and King County Council Involvement
In order to engage the public in the study, Metro staff has developed the following communications plan.

· Website:  Staff developed a website (www.metrokingcounty.gov/trolleyevaluation) to post information about the evaluation as it comes available and gather feedback from the public.  The website has been live since mid-June 2010.
· Public meetings:  Metro conducted the first public meeting on June 22, 2010.  More than 80 people attended to hear about the project background and purpose and offer their input on the scope.  Metro will plan additional public meetings as evaluation results become available. 
· Presentations to other organizations:  Metro briefed the Seattle City Council on the project on June 16, 2010.  Metro staff extended invitations to 26 community groups and organizations to hear about the project.  Approximately ten presentations have been scheduled as of July 6, 2010. 
· Soliciting feedback:  Metro staff sent an email with information about the evaluation to more than 4,000 individuals and organizations.  In addition, flyers were sent to 34 community facilities (libraries, community centers, and neighborhood service centers) in affected neighborhoods to inform the public about the process and seek input.  As of July 6, Metro has received and responded to more than 100 written comments.
· Media Briefings:  Prior to the public meeting on June 22, 2010, Metro sent press releases and has followed up with various media contacts.  More briefings will follow at key stages of the study. 
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As outlined in the timeline above, Metro will continue to brief the public as requested.  In fall 2010, Metro staff and the consultant team will begin conducting the technical evaluation.  The consultant will serve as an external expert compiling the life cycle cost analysis, reviewing the technology operations and evaluating the environmental impacts.  Draft results from the evaluation will be made available to the public in winter 2011.  Prior to making a formal recommendation, Metro staff will seek input from the public.  

Additionally, an Inter-Agency Working Group was established in May including staff from the King County Executive, King County Council, and City of Seattle Department of Transportation to provide input during the course of the study.  The working group met twice in May to assist in the development of the scope of the project.  We will continue to involve the Working Group in the review of the findings and the materials. 
� King County Auditor’s Report- 2009 Transit Performance Audit


� King County Metro Budget Proviso, P4 (2010-2011 Biennial Budget), Ordinance 16717


� Fleet numbers only, Metro not including Sound Transit. 


� Fleet numbers only, Metro not including Sound Transit.


� Booz Allen Analysis and Recommendations, 2010.
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