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In Pursuit of Zero-Emission Public Transport 
– Lessons Learned from The U.S. Experience

Jaimie Levin
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Metropolitan Area
Public Transit Market 

Share: 2000
1990

Change: 
1990 - 2000

New York /Northern NJ/Long Island 24.9%

Chicago /Gary/Kenosha 11.5%

San Francisco /Oakland/San Jose 9.5%
Washington /Baltimore 9.4%

Boston /Worcester/Lawrence 9.0%

Philadelphia /Wilmington/Atlantic City 8.7%

Honolulu 8.3%

Seattle /Tacoma/Bremerton 6.8%

Pittsburgh 6.2%

Portland /Salem 5.7%

California - Transit Share 5.1%
California - Drive Alone Share 71.8%
United States - Transit Share 4.7% 5.3% -0.5%

United States - Drive Alone Share 75.7% 73.2% 2.5%

Travel-to-Work Market Share

Source: U.S. Census Journey to Work: 2000
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Efficient Behavior

• Land use determines travel behavior

• Transportation systems provide 
mobility and access, and 
influence land-use patterns

• Critical Mass (population and density) and 
mixed-use development are necessary to achieve 
sustainable and efficient transport
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Opening Dedication – March 13, 2006
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AC Transit

• Serving 1.5 million 

people in 13 cities

• 67 million passengers

• 650 buses

• 2,302 employees

• $270 million budget

• 105 lines (27 transbay)

Electrolysis – 24 kg

Solar Electrolysis – 10 kg

Reformer – 150 kg
Bus Maintenance
Expand to 300 kg

Light-duty 
Maintenance
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Lesson #1

You’ve Got to Be Motivated for 
The Right Reasons
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Health/Environment/Cost

• Public Health: urban centers/people at risk

• Quality of Life: quiet buses

• Cost Savings: Reduced life cycle costs

Hydrogen’s Potential Value –

• Sustainability : Diversified and
Renewable Energy Supply

• Energy Independence (National Security)

• Reduction in Global Warming
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Lesson #2

You Need A Champion
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Persistence Works – Don’t Be Afraid 
to Repeat Yourself

©The New Yorker Magazine
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Getting Started with Hydrogen

• ZEbus Test – November 1999

• California Fuel Cell Partnership – 2000

• NeBus Test – 2000

• ISE/UTC Thor Bus – 2003/2004
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Lesson #3

You Need Community and 
Political Support
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How to Excite Over 100,000 People
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Berkeley and John Muir

• 7 Elected Board Members

• 13 Cities 

• 2 Counties

• 7 State Legislators

• 6 U.S. Representatives 

• 2 U.S. Senators

• City of Berkeley

• John Muir and David Brower
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Lesson #4

Without Money, 
It’s All A Pipe Dream
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The Next Phase – $37M
• SF Bay Region ($27M)

• State of California 
($3.56M-$5.56M)

• Federal ($3.5M)

• Regional Air District ($2M)
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Zero Emission Bay Area (ZEBA)
• CARB Mandate – Advanced 

Vehicle Demo (12 Buses)

• 5 Transit Agencies
(>2,500 vehicles)

• Upgrades to 3 buses

• 9 New Buses (� $2.25 m/ea)
5 – ACT and 4 - VTA

• Expanded Fueling (Chevron)

• Fleet Operations 
(shared service)
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Lesson #5

No One Individual Can Do It 
Alone – It Takes A Strong 

Management Team
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Project Management Team

Legal

Project Director 
Administration

Project Director 
Vehicles 

Design and 
Engineering Support

Project Director
Facilities

Maintenance Transportation Education and 
Outreach

PurchasingIS Support 

Service Planning

Financial 
Management

Training

Executive Oversight
General Manager and

Program Director

Grants

Policy and Strategic Planning
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Lesson #6

Don’t Go It Alone – Choose Your 
Partners Wisely
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28 Partners – $21 Million
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$50B CEO Champion and Coach

George David (r), CEO, UTC
NYC Mayor, Michael Bloomberg (l)

London Mayor, Ken Livingston (l)
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Lesson #7

Let the End User or Customer 
Drive The Design
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5 – 40' FC Hybrid Buses

• 18% Climbing Grade

• 70 mph max. speed

• Quiet

• Fuel Efficient

• 4,000 hr. Warranty
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Van Hool 43' FC Hybrid Buses
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DOE Technology Validation
• 11 Hyundai Tucson/Kia Sportage SUVs

• Operated by AC Transit Road Supervisors (160 km/day)
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In Every Bus Mechanic’s Toolbox
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Lesson #8

Start Early and Don’t Hide Your 
Plans from The Public
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Richmond Hydrogen Station

• October 2002 – 1 yr to plan; 2 months to build 

• Electrolysis: 24 kg/day; 47 kg storage

• Grid Power: 90 kWhr/kg @ 12.5¢ = � $11-$12/kg
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Oakland Energy Station
• Nov 2005: 3 yrs to plan; 5 mos to build

• Onsite Methane Reformer

• 150 kg/day; 366 kg Storage

• 950 fills and 10,000 kg

• $6 to $8/kg (exclusive of CAPEX) 

• Diesel: $2.50/gallon

• Unit turndown to 40%; No Venting
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“Chicken, Meet the Egg” – Supply/Demand
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Solar Power – 275,500 kWhr/Yr

Semin
ary

 A
ve

nue

BART

Solar Panels

30 m Service Bay

Steam Reformer

• 189,000 kWhr

for 150 kg/day

Hayward Division

• 500,000 kWhr/Yr

• TOTAL Solar Power

775,500 kWhr/Yr
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Renewable Hydrogen

• Scheduled startup – Late 2007

• Solar-powered, High-Pressure

Electrolyzer

• 10 kg/day; 20 kg storage

• $750,000 DOE Grant
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Lesson #9

Evaluation Is Essential to 
Industry-wide Application
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Evaluation

• In Partnership with 
NREL and DOE

• 14 to 16 month 
study period

• 3 Fuel Cell Buses

• Control Fleet of 6 
Van Hool Diesels
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Lesson #10

Spare No Resources for 
Outreach and Education
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Outreach/Training

• Community Outreach (8,500)

• Employee Training (1,500+
100 Drivers; 176 Mechanics)

• 1st Responder Training (300)
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Education
• HyTEC Curriculum

DOE: $500,000

AC Transit: $430,000

• Conference/
Learning Center

Chevron: $420,000

TOTAL: $1,350,000
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High School Education
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Lesson #11

There Are No Certainties; 
Challenges Remain and 
Optimism is Required
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Performance

20% MBRC/ 40% FCPMBRCReliability

Approximately
100,000 in the 1st year

Passengers 

70% - 86%/85% DieselAvailability

328 milesRange

12 mph
Average 
Speed

60% better to 
2X Diesel Fuel Economy

Fuel 
Economy

55,000 miles 
(January 2006 to May 19, 2007)

Mileage

ValuesMetric



44

Market Value
• Powerful, fast, smooth

• Quiet

• Fuel Efficient

• Sharp Looking

• Pathway to Commercialization: $3m/$2m/<$1m
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Commercialization Thresholds

1. Performance (Reliability and Durability)

2. Cost (CapEx and Life Cycle)

3. Packaging (Weight – 9,000 lb delta, and size)

4. Fuel (Purity, Cost, Speed, STORAGE) 



46

Lesson #12

If Not for Our Children,
Then Why?
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The Next Generation
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www.actransit.org/ - Click on
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Walking The Talk
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8,600 Gallons of Gasoline


